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~rH:J~ LOWEll EOCENE FLORAS OF sour_eHEASTERN 
NORTH AMERICA. 

By EDWARD WrLBEH. BERRY. 

INTRODUCTION. 

SCOPE OF.REPORT. 

I'his pn.por presents tho results of sovera.l 
yo11i·s of :field and office studios of tho fossil 
plnnts of tho Southern Coastal Plain, and 
treats of tho lower Eocene, includinO' beds b, 

thought to bo basal Eocene. Tho n1ain body 
of tho n1n.torin.l oxmninod comes frmn beds 

· embraced in tho stratigraphic unit known as 
tho Wilcox group; tha rmnainclor was obtained 
frmn strata .regarded as a part of tho Midway 
for~nation, although they may possibly be of 
Wilcox age. Tho Midway is a typically n1arine 
series of deposits throughout nearly the whole 
extent of its outcrop and is consequently poor 
in pl11n.t r01nains, whereas tho Wilcox con1pris~s 
littorn.l and ostunrino sediments over wide areas 
and contains ono of tho n1ost abundant and 
varied fossil floras known to science. Both 
those flor11s are of the greatest in1portanco alike 
to tho geologist and tho biologist. To tho geolo
gist they furnish for tho first time a n1oans for 
direct paleobotanic con1pn.risons between tho 
n1uch disputed plant-bearing formations of 
tho Rocky Mountn.in province and tho nla
ri.no Tertiary forn1ations of tho Atlantic and 
Culf waters. 'fo tho biologist they fui·nish 
ecologic, distributional, m1d phylogenetic data 
of vital bearing upon succeeding and existing 
florns. 

When Willimn Macluro road his "Observa
tions on tho geology of tho United States" 
before tho American Philosophica.l Society in 
1809, ho referred tho whole Atlantic Coastal 
PJai.n. to tho "Alluvial fonnation," tho fourth 
of tho grand divisions of tho O'OoloO'ic column 

d
. ] b b 

accor mg to t 10 Wornorian classification. 
John Finch, :fifteen years ln,tor, was tho first 

to suggest that tho "Alluvia.!" was n1ore 

complex and was the equivalent of the "nower 
Secondary and Terti~ry forn1ations" of Europe 
and elsewhere. An1erican students like Say, 
:Morton, Conrad, and Lea, by temperan1ent 
nwro interested in paleontology and broad 
correlations and realizing the futility of do
tailed correlations based on lithology, applied 
themselves assiduously to tho study of tho 
organic remains (chiefly invertt,brates) col
lected from . tho richly fossiliferous horizons 
from New Jersey to Mississippi. 

Tho name Eocene first appears in A1nerican 
litoratm·o in connection with American do
posits in Loa's "Contributions to O'eology " 

bl
. b ' 

pu 1shod in 1833, where it is applied to tho 
classic fossiliferous outcrop at Claiborne Land
ing, Ala. 

My own studies, the results of which are hero 
presented, ar.oso from the necessity of carrying 
tho correlatwn of the Tertiary formations 
across tho States of Mississippi, Tennessee, 
Kentucky, Illinois, Arkansas, and Louisiana 
whore tho earlier Eocene (Midway and Wilcox): 
because of the conditions of sedin1entation in 
places lacks the succession of marine fadnas 
developed in tho Alaban1a region. 

In connection with tho study of tho floras of 
.tho ~I.ndorlying Cret~ceous and tho overlying 
Tertiary I haYe boon occupied with this work 
since tho beginning of 1909, having spent 
several months in tho field durinO' 1909 1910 

b ' ' 
1911~ and 1913 and having visited every 
locality throughout the whole area that prom
ised to furnish any facts bearjng on tho prob
lem in hand. 

Tho Tertiary floras of tho southern Atlantic 
Coastal Plain are chocked nearly throuO'l10ut 
by intercalated marine faunas. · More cl~ono-

5 



LOWER EOCENE FLORAS OF SOUTHEASTERN NORTH AMERICA. 

logic units are represented than in any other 
general region of North America, since here the 
Oligocene, Miocene, a11:d Pliocene, as well as 
the Eocene, are plant bearing, whereas else
where in North America there are practically· 
no known O~igocene or Pliocene floras. It is 
planned to consider: these floras in subsequent 
contributions, the preparation of which is 
already far advanced. I am indebted to many 
friends for assistance during the progress of the 
work and wish especially to acknowledge my 
indebtedness for collections and information to 
my associates in the study of the Coastal Plain, 
particularly Mr. T. Wayland V~ughan, who 
has had general charge of the Coastal Plain 
investigations and to whom the credit for their 
character and comprehensive scope is so largely 
due. 

The Philippine Bureau of Science furnished 
me with the picture showing the habitat of the 
nip a palm (Pl. VII, A, p. 177), the New York 
Botanical Garden with that showing the black 
~angrove (Pl. VII, B), and the Augustana 
Book Co.ncern with that showing associations 
of Coccolobis (Pl. VIII, p. 213) at St. Croix; for 
all of which I make grateful acknowledgment. 

All measurements of leaves throughout this 
work are exclusive of petioles, which are given 
separately·wherever they are known. 

AREA COVERED BY REPORT. 

The geographic term "southeastern North 
America," as used in the present work, can be 
precisely defined. The area includes the main
land south of latitude 41° N. and east of longi
tude· 100° W. These limits are fixed by the 
events of geologic history, for no Tertiary 
plants are known from this area except those· 
preserved in what were coastal deposits, all of 
which are included within the present Gulf and 
Atlantic Coastal Plain. 

0 

The region has at no time during the long 
ages of the Tertiary period been coextensive 
with the floral or faunal province of which it 
was a part. From the close of the Cretaceous 
to the dawn of the Miocene it forn1ed a part of 
the floral province that included also the vary
ing lands to the south-the Antillean region 
to the. southeast and the Central American 

ologic history or the Tertiary flora of the Antil
lean or Mexican .regions to bring them within 
the scope of the present discussion, although 
both present a variety of problems of almost 
infinite interest, and doubtless the history of 
the evolution of the Tertiary floras of south
eastern North America can not be fully de
ciphered, even in its broader details, until the~e 
strategic areas are studied. 

Nor did the floral province during the Ter
tiary terminate on the north with latitude 41°. 
Obviously, the coastal flora that is so largely 

· represented in the collections studied did not 
continue inland as a unit over the land remote 
from the estuaries and coastal lagoons in which 
the relics of these floras were preserved. At the 
same time there is much evidence to show that 
the land was low, at least during the Eocene and 
Oligocene, and the fortunate preservation of 
some evidence of the inland flora in the fluvia
tile or lacustrine lignites at Brandon, Vt., sub
stantiates th~ conclusion that the pre-Miocene 
Tertiary flora had the same general facies 
throughout this whole area and ·extended 
northward beyond the limits fixed at the be-
ginning of this chapter. · 

Most of the fossils discussed in the present 
study came from the area known as the Missis
sippi embayment, and mainly from a relatively 
small area in this extensive region in Louisiana, 
Arkansas,' Kentucky, Tennessee, and Missis
sippi. The limits of this area are also fL\:ed by 
the geologic history of the region, since here the· 
shallow shifting marginal waters furnished al
most ideal conditions for receiving and preserv
ing the vegetable debris of the near-by mainland. 

The area thus defined embraces roughly 
1,500,000 square miles and in times past 
doubtless furnished congenial habitats for sev
eral thousand specific types, of which we can 
never hope to know more than a small number. 
When it is recalled that nearly all these types. 
have irrevocably vanished and that this vast 
.area is tenanted to-day by an entirely new set 
of .plants, some idea of the dynan1ic and epic 
character of the floral history is forced upon 
the dulles_t imagination. 

OUTLINE OF GEOLOGIC ·H.ISTORY. 

co~ntry to the southwest, both avenues of more The geologic history of this region includes 
or less close connection with northern South the withdrawal of the marine waters of the 
America. Too little· is known of either the ge- late Upper Cretaceous Mississippi embayment 
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an undetermined distance southward and an as will be shown in the subsequent discussion 
interval of mnergence, followed by a rapid of the Wilcox group. At the 1naximum of the 
trn,nsgression of the shnllow Midway sea ap- Wilcox transgression, which followed this pe
proximately to the li1nits of the Ripley sea. riod of eqJ.ergence, most of this a1~ea was again 
Tho waters of the Midway sea, however, ap.:. subn1erged, but the whole upper part of the 
pear to have been deeper. and. the transgres- embayn1ent was a region of lagoons and shift
sion falls son1ewhat short of reaching the Rip- ing sands with littoral and palustrine deposits, 
ley shore line except at the head of the Missis- marine faunas· not having been found north of 
sippi Gulf in southern Illinois and in the vicin- latitude 33°, while the deposits of Wilcox age 
ity of Little Rock, Ark. At the close of the extend to latitude 37° at least. 
:Midway 111ost of the area n,gain beca1ne land, 



THE MIDWAYO) FLORA FROM EARLE, TEXAS. 

MIDWAY FORMATION. 

_STUDY OF THE STRATIGRAPHY. 

· Interest in the study of the Midway f~rma
tion has been confined wholly .to its geology and 
paleozoology. I know of no mention of fossil 
plants, aside from lignitic material, except 
Glenn's 1 statement of their occurrence in a cut 
on the Southern Railway just east of Middle
ton, Tenn. 

With regard to the nomenclature of the Mid
way, it is to be noted that Hilgard 2 in 1860 
divided the Tertiary of that State into Great 
Northern Lignitic, Claiborne, Jackson, and 
Vicksburg, the first including as its basal mem
ber the so-called Flatwoods clay. . In 1864 Saf
ford 3 proposed the nan1e. Porters Creek group 
for the basal Eocene in west Tennessee, In 

· 1887 Smith and Johnson 4 differentiated in 
southern Alabama three formations, which 
they named Midway (basal deposits of Mid
way group, later called Clayton limestone), 
Black Bluff ( =Sucarnoochee), and Naheola 
or Matthews Landing, retaining them as 
members of Hilgard's Lignitic group, the Mid
way taking its name from Midway Landing 
on the west bank of Alabama River in Wilcox 
County, Ala. In 1894 the paleozoologic studies 
of Harris 5 led him to propose the term Midway 
stage for these and synchronous deposits in 
adjoining $tates. These cpnstitute the Mid
wayah stage of Dall's correlation paper 6 pub
lished two years later. The detailed history of 
the study of these deposits, both before and sub
sequent to this date, is not within the province 
of this sketch of the nomenclature. 

The .Midway is singularly poor in remains of 
land plants, which abound in subsequent 
Eocene deposits, especially those of the Wilcox 
·and Claiborne groups, so that the study of the 

1 Glenn, L. C., U.S. Geol. Survey Water-Supply Paper 164, p. 32,1906. 
2 Hilgard, E. W ., Report on the geology and agriculture of Mississippi, 

pp. 110-111, 1860. 
a safford, J. M., Am. Jour. Sci., 2d ser., vol. 37, p. 368, 1864. 
4 Smith, E. A., and Johnson, L. C., U. S. Geol. Survey Bull. 43, p. 18, 

1887. 
5 Harris, G. D., Arkansas Geol. Survey Ann. Rept. for 1892, vol. 2, 

pp. 8·, 9, 22, 1894; Bull. Am. Paleontology, vol. 1, pp. 11-13, 1896. 
a Dall, W. H., U.S. Geol. Survey Eighteenth Ann. Rept., pt. 2, table 

opp. p. 334, 1898. · 
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flora contributes but little to the elucidation of 
the Midway deposits, much less than it does to , 
any other Tertiary horizon of southeastern 
North America. 

CHARACTER AND DISTRIBUTION. 

Except for thin exposures of the Black Mingo 
formation carrying Midway invertebrates in 
the Santee drainage basin of South Carolina, 
the easternmost known exposures of Midway 
strata occur in I-Iouston County, in central 
Georgia. T~ the east they are buried by 
the transgressions of both the Claiborne and · 
Jackson. To the ·west they outcrop as a 
narrow belt of sands, clays, and limestones esti
mated to be more than 400 feet thick. Along 
the Chattahoochee the .Midway is represented 
by about 200 feet of calcareous sands and lime
stones. These strata form a continuous belt 
across Alabama, where the Midway becomes a 
group, differentiated into three formations
the Clayton limestone, Sucarnoochee clay, and 
Naheola formation. The first is an impure 
limestone, the second a brown or black clay, 
and the third a sandy glauconitic clay. To
ward the .western border of Alabama the strike 
of the Midway deposits swings around toward 
the northwest. It becomes almost due north 
soon after entering Mississippi, and crosses 
the northeastern part of that State, where the 
deposits are. lithologically bipartite instead of 
tripartite, COJ!sisting of limestones below and 
clays above. The clays form the so-called 
Flatwoods, and to them has been applied the 
name Porters Creek clay, used by Safford in 
Tennessee. They are supposed to rep resent 
the Sucarnoochee and N aheola formations of 
western Alabama. The strike of the .beds of 
Midway age becorries east of north across west
ern Tennessee, where they have also been 
called Porters Creek clay. They consist of 
·more than 200 feet of dark clays, with some 
limestones and glauconitic sands. In Marshall 
County, Ky., the belt of outcropping deposits 
of Midway age, which is 10 to 12 rp.iles in 
width, turns westward, crossing Ohio River 
into Pulaski County, Ill. It is cut out by the 
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Mississippi and Cache River bottoms or cov- . 
ercd with Pleistocene deposits west of the 
Illinois area, although Shepard identifies it in 
at least one well in southeastern Missouri. The 
Midway deposits reappear in Independence 
County, Ark., fron1 which locality they may be 
traced southwestward with but few breaks. In 
the '7icinity of Little Rock the Midway, which 
there consists· of calcareous sands and fossilifer
ous lin1estones, overlaps the Cretaceous and 
rests on the Paleozoic. 

The Mid,vay is extensively developed from 
Arkansas southwestward across Texas to the 
Rio Grande. UsuaUy it has not yet been sub
divided n.nd the nanu} is used in a formational 
rather than a group sense, although the thick-. 
nesses indicate the presence of deposits laid 
down during the time interval represented by 
the typical Midway of Alabama. In the 
Texas area the Midway consists of 200 to 400 
feet of lignitic clays and sands with fossiliferous 
concretions. According to Dumble 1 it ex
tends an undetermined distance into Mexico. 

There is an erosional unconformity at the 
base fron1 Georgia to the Rio Grande, although 
it is largely obscured by the lithologic similarity 
between the ·Upper Cretaceous and the basal 
Eocene. 

Deussen has collected Midway invertebrates·, 
and in his opinion there is little doubt of the 
Midway age of the plant-bearing bed at Earle. 

The only other section of deposits of Midway 
age worth mentionip.g in the present connection 
is along the Southern Railway 2 miles ear=t of 
Middleton, in Hardeman County, Tenn. At 
this locality a low exposure in the Por.ters 
Creek clay shows about 10 feet of yellowish 
weathered, slightly glauconitic sand, grading 
down into a friable sandy micaceous drab clay 
with ferruginous films, that carries both broken 
leaves a·nd casts of invertebrates. The drab 
clay is exposed for abqut 4 feet .. None of the 
leaves are specifically determinable, but at least 
two species of Ficus and several other genera 
are represented. About half a mile west of this 
outcrop a sandy micaceous glauconitic clay of 
the san1e age contains a considerable Midway 
fauna. 

RELATIONS OF THE FLORA. 

The flora thus far found in Midway deposits 
is so extren1ely scanty that it affords little 
basis for extended comparisons with other 
floras of about the same age or those im
mediately 'older and younger. However, as 
the probability of the discovery of extensive 

LOCAL SECTIONS. plant-bearing deposits of Midway age in the 

As has been already s.tated, the Midway in future is slight, certain conclusions may be 
its type urea contains few if any determinable deduced from the present collections. Only 
plant rmnains, although lignitic inclusions are 10 species are described in the systematic 
widespread and carbonaceous clays and less section devoted to this flora, all leaves of 
finely divided ren1ains of foriner vegetation· dicotyledonous plants, including representa
testify to the nearness of shores covered with a . tives" of the families Moracere, Platanacere, 
luxurin,nt plant growth. All the determinable Lauracere, Anonacere, Papilionacere and Com
:Miclway ( ~) plants have conw from a single bretacere. The family Moracere is the most 
outcrop near Earle, in Bexn.r County, Tex., abundant, four species and fragments of other 
a.ncl only two local sections are here presented. unidentifiable forms having been obtained at 

At Earle, 2 about 11 miles clue south of San· different localities. When compn.risons are 
Antonio, in a gully just south of Medina River, made with the immediately antecedent floras 
a hard cu1careous sandstone carrying fossil of the Upper Cretaceous in this and other 
lcn,ves has been quarried. This rock is the areas a very great discontinuity is at once 
indurated portion of a greenish-gray cross- apparent, in spite of the smallness of the known 
bedded, rather fmc sn,nd formation. The Midway ( ~) flora. . 
whole thickness is exposed for more than 40 The areal distribution of the Upper Cretace
feet, but the country is flat and exposures are ous deposits of southeastern North America 
rare and disconnected. Along Medina River, has been studied in detail during the last six or 
about 5i 1niles west of the leaf-bearing out- seven years by Mr. L. W. Stephenson, who is 
crop, at a slightly lower stratigraphic· horizon, an experienced and assiduous collector of fossil 

• Dumblo, E. '1'., Scionco, now sor., vol. 33, pp. 232-234, 1911. 
2 I am lnclobtod to L. W. Stephenson and Alexander Deussen for col

loctions nnd notos on this locality. 

plants. I have also been over most of the 
area, so that the failure to discover fossil plants 
can not be attributed to the lack of careful and 

/ 
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intelligent work. The initial Upper Cretaceous 
deposits in this area, represented by the Wood
bine sand of northeastern Texas and the Tus
caloosa formation of northeastern Mississippi 
and western and central 4-labama, have fur
nished an abundant flora, which I have re
cently monographed. 

The succeeding Eutaw formation or, its 
equivalents has furnished a considerable flora 
in central Alabama and western Georgia, chiefly 
from its basal beds. The Eutaw formation is 
succeeded by more than 2,000 feet of marine· 
strata, represented by the Selma and Ripley 
formations or their equivalents, which are 
practically without plant remains. The Selma 
is a lithologic rather than a chronologie unit 
and represents an immense deposit of argil
laceous chalk in a region where at that time 
terrigenous materials appear to have been re
duced to a minimum. This in a measure 
accounts for the absence of fossil plants, al
though the waters are known to have been 
shallow, for certainly none have ever been dis
covered. I have never seen the trace of a leaf 
impression or a piece of petrified wood, and even 
smalllignitized sticks are extremely rare. The 
Ripley deposits at many places exhibit the 
appearance of near-shore sediments of terrig
enous material and are commonly somewhat 
carbonaceous, but they have not yielded a 
representative flora. In western Georgia and 
in western Tennessee, where they most mark
edly show a shallowing of the Cretaceous sea, 
some few determinable plants have been found. 
These plants show some affinities with those of 
the upper part of the Montana group of the 
Rocky Mountain province but no~ the sligl~test. 
hint of Laramie affinities. The conclusion 
seems reasonable, in spite of the negative char
acter of the evidence, that the Laramie flora is 
unrepresented in southeastern North America. 
In other words, the emerged area in this region 
available for study at the present time was also 
aqove the sea during at least a part of the time 
when the Laramie deposits were being laid 
down in the Rocky Mountain province. This 
fact is of greatest importance, for though there 
is an evident physical break between the Rip-

· ley deposits and those of the Midway, this 
break does not show: intrinsic evidence of any 
great magnitude. The faunas, however, which 
are so much more representative than the 
floras in both the Ripley and the Midway, are 

decidedly different, and the little floral evi
dence available indicates a very great floral 
change between the Ripley and the Mid·way. 
If there were no corroborative evidence, though, 
as I have just stated, there is considerable, I 
would be obliged to predieate an interval of 
great magnitude to account for the evolution 
and intermigration of floras which intervened 
between the Ripley and the earliest plant
bearing Eocene. 

There is then little in common between the 
Midway ( ~) flora of Earle, Tex., and the Cre
taceous flora. The genera Ficus, Platanus, 
Cinnamomum, Asimina, and Laurus occur in 
both, but they are all long-lived genera, which 
appear at the base of the Upper Cretaceous 
and continue to the present time, and all but 
the genus Asimina have a very large number 
of species. None of these Midway ( ~ ) species 
occur in the Cretaceous of this or any other 
area, in spite of the fact that both the Upper 
Cretaceous flora in this area as well as that of 
the Midway ( ~) contain plants of similar low 
coastal habitats and warm humid climatic 
conditions. 

Only 2 of the 10 Midway ( ~) species are new, 
and the genera to which they are referred. are 
not even represented in described Cretaceous 
or Eocene floras. The other 8 species have 
been found also in other places. The following 
species are found in the overlying deposits of 
the Wilcox group: Ficus denveriana, Ficus 
sp., and Terminalia hilgardiana. The follow
ing species occur in the Raton formation of the 
Raton Mesa coal field in Colorado and New 
Mexico : Ficus occidental is, Ficus denveriana, 
Platanus aceroides lat~folia, and Terminalia hil
gardiana. Five of the 8 species or 50 per cent of 
the known Midway (~)flora occur in the Denver 
formation of the Denver Basin of Colorado. 
These are Ficus denveriana, Ficus occidental is, 
Oinnamomum affine, Laurus wardiana, and 
Asimina eocenica. This fact is of great import- . 
ance, a.s some geologists dispute the Eocene age 
of the Denver formation, but no one can dis
pute the age of the Midway ( ~) plants, which 
are underlain by beds containing an unques
tionable marine fauna and these outcrop on 
the landward side of all the Tertiary leaf
bearing deposits of southeastern North Anler
ica from Chattahoochee River to the mouth 
of the Ohio and southwestward to the Rio 
Grande. 
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Tho :Midway ( ~) flora furnishes but n1eager Upper Cretaceous referred to the genus Arali.
data for conjectures regarding the physical opsis, as for exan1ple Araliopsis cretacea 
conditions under which it grew in southern (Newberry) Berry 1 or ruore especially Araliop
Toxas. '"!''he plants are all fonns whose rnodern sis breviloba Borry.2 

representatives flourish in a wann hun1id eli- · Pourouma. texana is variable in size and 
n111te in low-lying coastal lands, and such evi- shows a superficial resemblance to tho gigan
dence as 1nay be deduced frorn so few species tic Aralia notata Lesquereux 3 of tho lower 
indicates that temperatures were higher during Eocene Fort Union and Denver forn1ations of 
the initial Eocene than during the deposition the Rocky Mountain region. It is, however, 
of the Upper Cretaeeous in this region. sn1aller than the western species, has a n1uch 

The European floras n1ost similar to that of less developed n1odian lobe, and all the lobes 
the Midway ( ~) are those, likewise poorly are less full and n1uch n1ore conical in outline. 
represented in n1arine deposits, of the ~1ontian It is by no means certain that Aralia notata is 
and Thanetian stages in the so-called Paris · really an Aralia, and it is quite possible that it 
B11sin in northern France, Belgium, and south- is congeneric. with Pourouma texana and that 
eastern England. both should be referred to a new ger~us. 

SYS,.rEMATIC DESCRIPTIONS. 

Order URTICALES. 

Family MORACElE. 

Genus POUROUMA Aublet. 

PoUROUMA TEXANA Berry, n. sp. 
Plates I and II. 

Descri1Jtion.-Loaves of largo size, trilobate, 
petiolate. Maximurn size observed, 21 conti
rnetors in length by 20 centimeters in width 
from tip to tip of the lateral lobes. Margins 
entire,. slightly undulate. Lobes conical and 
pointed, directed upward, separated by broad, 
shallow rounded sinuses which reach less than 
one-third the distance to tho .base. Base 
broadly (truncatoly) rounded, tho margins 
cunring downward at tho petiole. Petiole 
long and stout. Primaries throe in nmnber, 
stout, cli,-rerging at angles of about 30° from 
tho extrmno base. In some specimens the 
outer lmuin.re join the lateral priruaries some 
dist11n.co above their base. Midrib stoutest of 
tho thtoo, straight. Laterals nearly straight, 
n1oro or loss curved outward, · distad. Sec
ondaries nmnorous, thin, approximately par
allel, regularly spaced, branching from tho 
prunarios at angles of about 35° to 45°, rathm• 
straight in their course, abruptly arching at 
tho rnargin to join tho secondary next above. 
Tho undulations of tho margins of tho lobes 
follow closely those camptodrorne arches of the 
secondaries. Tertiaries thin, n1ostly percur
ront. Texture coriacoous. 

Those largo, rigid, coriaceous leaves are 
striking objects and strongly suggest a rela
tionship with those protean forrns frorn the 

Tho present species shows resemblances to 
the section Lobatre of tho genus Sterculia, 
which includes species of tropical Asia, Africa, 
the East Indies, and especially of tropical 
America. In general form it is much like 
some fossil species of Sterculia, suggesting a 
relationship with the Cretaceous Sterculia 
snowii Lesquereux 4 or with the Tertiary Oli
gocene and Miocene' species of Europe, Ster
culia tenuinervis Heer. 5 

It also greatly resembles various modern 
species of the family Moracere and is especially 
like the lobate-leafed species of Pourouma, 
which has a score or more species in the exist
ing flora of tropical South America. The 
present species may be compared n1ore espe
cially with Pourouma guianensis Aublet of tho 
Caribbean coast of South America. 

It is common at Earle, occurring in a gray 
quartzitic sandstone. 

Occurrence.-Midway ( ~) formation, Earle, 
Bexar County, Tex. (collected by Alexander 
.Deussen and L. W. Stephenson). 

Oollection.-V. S. National Museum: 

Genus FICU:S Li.,ne. 

Frcus DENVERIANA Cockerell. 
Ficus spectabilis. Lesquereux, U. S. Geol. and Geog. 

Survey Terr. Ann. Rept. for 1872, p. 379, 1873. 
Lesquereux, The Tertiary flora, p.199, pl. 33, figs. 4-6, 

1878. 
Lesquereux, U.S. Nat. Mus. Proc., vol.ll, p. 25, 1888. 

1 Berry, E. W., Torrey Bot. Club Bull., vol. 38, p. 413, 1911. 
2 Idem, p. 417. 
3 Lesquereux, Leo, The Tertiary flora, p. 237, pl. 39, figs. 2-4, 1878. 
4 Lesquereux, Leo, The flora of the Dakota group: U.S. Geol. Survey 

Mon. 17, p. 183, pl. 30, fig. 5; pl. 31, figs. 2, 3; pl. 32; pl. 33, figs. 1-4, 1892. 
5 :geer, Oswald, Flora tertiaria Helvetim, voi. 3, p. 35, pl. 109, fig. 7, 

1859. . . 
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Laurusutal:ensis. Lesquereux, U.S. Nat. Mus. Proc., vol. 
11, p. 24, 1888. 

Ficus goldiana. Lesquereux, id~m, p. 25. (Specimen 
No. 2471.) 

Ficus denveriana. Cockerell, Torreya, vol. 10, p. 224, 1910. 

Description.-This species was described by 
Lesquereux from the Denver formation and was 
based at :first on the large leaf shown in figure 5 
of Plate XXXIII of "The Tertiary flora." 
Sub~equently lea.ves of all sizes and showing a 
considerable range of variation were referred to 
this species. It is abundant in the western 
half of the Mississippi embayment area and may 
be recharacterized as follows: Leaves of vari
able size, ranging from 6 to 15 centimeters in 
length· and frmn 2.25 to 8.5 centimeters in 
maximum width, which is at or more com
monly below the middle. Broadly ovate in out
line and with a somewhat extended acuminate 
tip and a broadly rounded, slightly decurrent 
base. Margins entire. Texture coriaceous. 
Midrib stout, prominent on the lower surface of 
the leaf. Secondaries of medium size numer-

' ous, opposite to alternate, close or' somewhat 
:emotely placed,. g~nerally subparallel, diverg
Ing from the midrib at angles of about 45°, 
camptodrome in the marginal region. The 
lower pair may be opposite and somewhat 
stouter, with outside lateral can1ptodrome 
branches, thus simulating a palmately tri
veined leaf. This is true of some of the 
Louisiana material as well as of some of . the 
type material from the Denver formation but 
. ' In general the secondaries are. all similar and 
subparallel. 

This species makes its appearance in the 
Midway ( ~) of Texas as well as· the basal 
Eocene of the Rocky Mountain province. It 
continues throughout the Wilcox in Arkansas 
and Louisiana, but has not been detect~d in 
the Eastern Gulf area. 

Occurrence.-Midway .( ~) form~tion, . near 
Earle, Bexar County, Tex. (collected by Alex
ander Deussen). · 

Oollection.-U. S. National Museum. 

Frcus occrDENTALIS (Lesquereux) Lesquereux. 

Dombeyopsis occidentalis. Lesquereux, U. S. Geol. and 
Geog. Survey Terr. Ann. Rept. for1872, p. 380,1873. 

Ficus occidentalis. Lesquereux, The Tertiary flora, p. 200, 
pl. 32, fig. 4, 1878. . 

Lesquereux, Harvard Coli. Mus. Comp. Zooi. Bull., 
vol. 16, p. 50, 1888. 

Description.-Leaves of large size orbicular . ' 
In general outline,· with a narrowed and pro-

duced tip. Base truncate or slightly cordate. 
Length about 12 centimeters. Maximum 
width, at or below the n1iddle, about 8.5 centi
meters. Margins entire. Texture coriaceous. 
Primaries stout, prominent, three in number 
diverging from the base of the leaf the midrib 
being the stoutest. · Secondaries' numerous 

' stout, camptodrome. Ter-tiaries thin but well 
marked, percurrent, forking near the middle. 

The type of this species came frorri the Den
ver formation at· Golden, Colo. ~nd was . . ' 
originally referred to Dombeyopsis by Les-
quereux because of its supposed resemblance to 
the existing genus Dombeya Cavanailles of the 
Sterculiacere. It resembles Ficus tilimfolia and 
also .Ficus harrisiana, which was described by 
Hollick from the Wilcox Eocene of Louisiana. 
It is 11ot uncommon in the Raton formation of 
~ e~v M~xico. It occurs in a fragmentary con
ditiOn In the. Midway ( ~) collections froni 
Texas and is also a member of the :;;ucceeding 
Wilcox flora. 

Occurrence.-Midway ( ~) formation, Earle, 
Bexar County, Tex. (collected by Alexander 
Deussen and L. W. Stephenson). 

Oollection.-U. S. National Museum. 

Frcus sp. 

. Descri:ption.-~eaves of large size and ample 
width, Cither entire or more or less trilobate. 
Length at least 20 centimeters. Maximum 
width about the same as the length .. Margin 
not preserved. Leaf substance subcoriaceous. 
Venation open, not stout, tripaln1ate from at or 
near the base. Lateral primaries of the same 
c~liber as the midrib. Secondaries suboppo
site and subparallel. Tertiaries numerous, 
regular, subp.arallel, percurrent. Areola.tion 
open, largely quadrangular. . 

This large-leafed species is represented only 
by fragments. Though it appears to represent 
a new species it is too incomplete for specific 
characterization. It is, however, identical 
with similar fragments described by me fron1 
the Holly Springs sand of the Wilcox group at 
Holly Springs, Miss. It resembles a number 
of existing and fossil large-leafed species of the 
genus Ficus, but it is not certainly a Ficus, 
although it is clearly a member of the family 
Moracere. It also suggests the allied genus 
Cecropia Linne, which has from 30 to 40 
existing species i~ ~ropical America, where they 
range from Mexico to· Brazil. Ettingshausen 
referred a fossil form from the Aquitanian of 
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Bohemia to this genus, describing it as Cecropia 
heerii,t which, in so far as comparisons are pos
sible, is very close to the form under discussion. 
Another species has been described by this 
author from the same horizon, and he also 
records 2 a species ·of Cecropia fron1 the lower 
Eocene (Ypresian) of Alum Bay, England, which 
unfortunately was never described or figured~ 

This species is represented by fragments both 
in the Midway ( ~) of Texas and the Holly 
Springs sand of the Wilcox group of Mississippi. 

Occurrence.-Midway ( ~) formation, Earle, 
Bexar County, Tex. (collected by Alexander 
Deussen). 

Oollection.-U. S. National Museum. 
Order PLATANALES. 

Family P~ATANACElE. 

Genus PLATANUS Linne. 

Pr...ATANUS AO:En.ornEs LATIFOLIA Knowlton. 

Platanus acero·ides lat·ifolia. Knowlton, U. S. Geol. Survey 
Prof. Pn.per (MS.). 

Description.-This variety of the widespread 
Platanus aceroides of the European and Amer
ican Tertiary is similar to the type but is pro
portionately wider and less elongated, and the 
margin is less prominently toothed, the teeth 
being numerous, sn1all, and rather blunt. It is 
represented by several incon1plete specin1ens in 
the Midway ( ~) collection, all of which agree 
admirably with the complete and abundant 
material frmn the Raton ~orn1atio·n of New 
Mexico and Colorado, on which ICnowlton based 
this new variety. 

Occurrence.-Midway ( ~) forn1ation, Earle, 
Bexar County, Tex. (collected by Alexander 
Deussen). 

Oollection.-U. S. National Museum. 
Order RAN ALES. 

Family LA URACElE. 

Genus CINNAMOMUM Blume. 

CrNNAM:OM:UM AFFINE Lesquereux. 
Plate III, figure 2. 

Oinnmnom:wn a.Oine. :Lesquereux, U. S. Geol. and Geog. 
Survey '!'err. Ann. Rept. for 1869, p. 196; idem for 
1872, p. 383; idem for 1874, p. 401. 

J~esquereux, The Tertiary flora, p. 219, pl. 37, figs. 
1-5, 7' 1878. 

Description.-Leaves ovate:-lanceolate in out
line, somewhat variable in form and decidedly 

1 l~ttlngs~uutSOil,C.vou, Dlofosslle :Flora des Tortii~r-Beckeus von Blliu: 
K. Akad. Wlss. Wion, Math.-Nat. Cl., Denksci1r., vol. 26, pt. 1, p. 82, 
pl. 27, fig. 7, 1867. . 

u Uoy. Soc. London Proc., vol. 30, p. 232, 1880. 

variable in size. Apex ancl base acuminate. 
Primaries three, slightly suprabasilar. Diiuen
sions of Texas specimen: Length, 8.5 centi
meters; maximum wid~h, in lower half of leaf, 
2.5 centimeters. 

This species was described by Lesquereux 
from Golden, Colo., and Carbon, Wyo., and it 
appears to be not at all uncommon in the 
earlier Eocene of the Rocky Mountain province.' 
It ranges in size to a ;maximum which led Les
quereux to suggest its identity with Oinna
momum mississippiense of the Wilcox group. 
The species is represented in Texas by the 
single fragmentary specimen figured; which is 
identical in every particular with the original 
specimen collected in the West. 3 Cinnan1o
mum leaves are notoriously polymorphous, and 
the smaller leave.s of this species may be com
pared with. those of the widespread European 
species Oinnamomum lanceolatum, 0. scheuchzeri, 
and 0. polymorphum; 

Occurrence.-Midway ( ~) formation, Earle, 
Bexar County, Tex. (collected by Alexander 
Deussen). 

Oollection.-V. S. National Museum. 

Genus LAURUS Linne. 

LAURUS WARDIANA Knowlton. 
Laurus ocoteoides. Lesquereux (not Massalongo, 1858), 

The Tertiary flora, p. 215, pl. 36, fig. 10, 1878. 
Laurus Wardiana. Knowlton, U. S. Geol. Survey Bull. 

152, p. '129, 1898. 

Description.-Leaves of rather large size, 
elongate-lanceolate i~ general outline, taper
ing gradually upward to the· acuminate tip. 
Base narrowly cuneate. Length about 17 
centimeters. Maximum width, in the basal 
half of the leaf, about 3 centimeters~ Margins 
entire, more or less slightly undulate. Texture 
cori~ceous. Petiole short and stout. Midrib 
stout, pron1inent on the lower surface of the. 
leaf. Secondaries relatively thin, numerous, 
evenly.spaced, subparallel. They diverge from 
the midrib at angles of about 55 ° ·and are rela- · 
tively little curved until the marginal region 
is reached, where they are camptodrome. 
Tertiaries obsolete. Both secondary anq ter
tiary venation is obscured by the fact that my 
material shows only the upper surface of leaves. 
Notwithstanding the coriaceous leaf sub
stance, both systems of venation may have 
been well marked on the under side of"the leaf, 
as is so common in inodern Lauracere. 

a Lesquereu.."<, Leo, The Tertiary flora, pl. 37, fig. 4. 
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This species is rare. It was described by 
Lesquereux from a single specimen found in 
the Denver formation at Golden, Colo. The 
Texas material is scanty and broken but, for-. 
tunately, shows all parts of the leaf, which are 
in exact agreement with the type. 

As commonly used by paleobotanists the 
term Laurus represents a form genus inherited 
from the days when its modern use was not 
restricted. The fossil species of Laurus are not 
closely r.elated to the- existing species of Laurus 
but represent the modern genera Persea, Oreo
daphne, Mespilodaplme, N ectandra, a~d others. 
In my discussion of the succeeding Wilcox 
flora, where ample materials were available 
for study, I have endeavored to refer the 
numerous species of Lauraceffi to their proper 
genera but do not think it wise to attempt any· 
closer generic determination of this species. 
It greatly resembles a number of existing 
tropical American species of Oreodaphne and 
Nectandra. · 

Occurrence.-Midway ( ~) formation, Earle, 
Bexar County, Tex. (collected by L. W. Ste
phenson). 

Oollection.-U. $.National Museum. 

Family ANON ACElE. 

Genus ASIMIN A Adanson. 

AsiMINA EOCENICA Lesquereux. 

Asimina eocenica. Lesquereux, U. S. Geol. and Geog. 
Survey Terr. Ann. Rept. for 1872, p. 387, 1873. 

Lesquereux, The Tertiary flora, p. 251,· pl. 43, figs. 
'5-8, 1878. 

Description.-Lesquereux in 1878 described 
the species as follows: 

Leaves very entire, lanceolate, equally gradually taper
ing downward to a short, thick petiole and upward to a 
point; nervation pinnate, camptodrome. I have seen a 
large number of specimens of these leaves, varying in 
size from 8 to 15 centimeters long and from 2! to 4 centi
meters broad in the middle, where they are the widest, 
and there oblong, gradually narrowing upward and down
ward. The consistence of the leaves is somewhat thick 
but not coriaceous; the midrib thick, the lateral veins 
numerous, parallel, all under the same angle of divergence 
of 50°, slightly curved in traversing the lamina, genera1ly 
simple or branching once toward the borders, which they 
follow in a series of bows, formed by anastomoses with 
veinlets or branches. The nervilles are distinctly marked, 
at least upon some well-preserved specimens like the one 
of figure 8; they are generally joined in the middle of the 
areas by oblique veinlets, forming large equilateral meshes, 
the ultimate areolation being indiscernible. These 
leaves differ especially from our A. triloba by their oblong
lanceolate shape, those of the living species being gen-

erally enlarged upward and more distinctly oblong-obo
vate arid proportionally broader. The nervation compared 
in both the small and the large leaves of the living species 
fully agrees with that of these fossil leaves, the lnteral 
veins becoming closer and more distinctly marked in the 
small leayes, as it is in figure 5. It is the same with the 
tertiary intermediate nerves, wlriclf are scarcely, if ever, 
distinctly marked upon the small or middle-sized leaves 
of the papaw, while they appear, if not numerous, at 
least perfectly distinct in the large ones. A fruit referable 
to tlris genus is"descrlbed in the Wilcox flora of the Mis
sissippi as Asimina leiocarpa Lesquereux. 

This species is common in the Denver forma
tio)l at Golden, Colo., occurring also at Car
bon and Black Buttes, Wyo. It has been 
recorded oy Knowlton 1 from the Montana 
group, but that identification seems to me to 
be erroneous. 

The so-called Montana specimen is smaller, 
with more ascending secondaries. The mate
rial from Texas on which the identification of 
this species rests comprises several incom
plete specimens of large leaves, which were 
about 15 centimeters in length by 4 centi
meters in maximum width, with stout promi
nent midribs and the general form and vena
tion of this species. It is not unlike specimens 
from the Raton formation which have been 
referred . to the European Tertiary species 
J uglans ac'l.tminata Alexander Braun. 

Occurrence.-Midway ( ~) formation, Earle, 
Bexar County, Tex. (collected by Alexander 
Deussen and L. W. Stephenson). 

Oollection.-U. S. National-Museum. 

Order ROSALES. 

Family P APILION ACElE. 
I 

Genus DOLICIDTES Unger. 

DoLICHITES DEUSSENI Berry, n. sp. 

Plate III, figure 3. 

Description.-Leaves trifoliate. Lateral leaf-. 
lets apparently sessile, cordate, or deltoid in 
general outline, inequilateral, with a pointed 
apex and a shallowly cordate or truncate 
broad base. Length about 8 to 10 centime
ters. Maximum width, at er below the middle, 
about 10 ·centimeters. Margins entire. Tex
ture thin. Midrib stout, curved, especially 
distad. Lateral primaries stout, thinning 
distad, one on each side of the midrib, from 
which they diverge at angles of about 40° at its 

tKnowlton, F. H., U.S. Geol. Survey Bull. 163, p. 57, pl. 14, fig. 3, 
1900. 
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cxtrmno base, curving upward subparnJlel with Lesquereux, The Tertiary flora, p. 249, pl. 44, 1878. 
1 f Hollick, in Harris, G. D., and Veatch, A. C., A pre- · 

the 1nidrib and the lateral margins of the ea - liminary report on the geology of Louisiana, p. 282, 
lets, eventually inosculating with the thin pl. 39, 1899.. . 

camptodr01ne secondaries from the upper part Knowlton, in Lindgren, U. S. Geol. Survey Prof. 
of the midrib. On their outer side the lateral Paper 73, pp. 60, 61, 1911. 

Priinarics each ~ive off three or four fairly stout Magnolia laurifolia. Lesquereux, Am. Philos. Soc. Trans., 
._, f vol. 13, p. 421, pl. 20, figs. 2, 3, 1869; U. S. Nat. 

cmnptodronle secondaries, the basal one o Mus. Proc., vol. 11, p. 25, 1888. 

which as a rule diverges at the extreme base, Quercus Lyellii. Lesquereux (not Heer), Am. Philos. Soc. 
giving the leaflets the appen.rance of having Trans., vol. 13, p. 415 (pa.rt), pl. 17, fig. 3 (not figs. 
five pri1naries. Tertiaries mostly obsolete. 1 and 2) .. 

This species is unfortunately based on a few Description.-Leaves medium to large, 
incomplete specin1ens which obviously repre- oblong-ovate in general outline. Apex not 
sent leaflets of some trifoliate-leafed Midway preserved in any of t)le material. Base nar
representative of the Papilionacere. Seve~·al rowly or broadly cuneate.· Length ranges 
existing genera of this family furnish matenal from 15 to 25 centimeters. :Maximum width, 
with· which to compare the fossils. Among at or above the middle, ranges from 4 to 10 
these O'enera Dolichos Linne offers many points centimeters. Margins entire, more or less 

0 h' of similarity, which leads me to refm• t Is new irregularly undulate. Leaf substance thin but 
for1n to the genus Dolichites, established by coriaceous. Only fragments of the petiole 
UnO'er inl850, for leaves and pods that resem- preserved; it was evidently short and very 
ble 

0

those of the living genus Dolichos, which stout. Midrib stout, more or less curved, 
contains about 30 species, mostly found in the prominent on the lower surface of the leaf. 
Tropics of the Old World, though several live in Secondaries relatively ·thin, numerous, sub
the Ainerican Tropics. Several species based parallel, about 20 rather regUlarly spaced, op
on both foliage and pods from the European posite to alternate pairs. They diverge fr?m 
Tertiary have bee:u,.i·eferred to Dolichites. the midrib at angles of 40° to 70°, averaging 

Dolichites deusseni may also be compared about 50°, curving slightly and regularly. 
with the leaflets of Brythrina arborea (Chap- Camptodrome close to the margins. 
1nan) Small, a shrub or small tree of the Florida The type material of this species was col
Keys. It also resembles somewhat the Wilcox lected by Hilgard from the Wilcox at Hurleys, 
leaf referred to Cm·cis, but differs in venation Benton County, Miss., and first figured by Los
and certain 1ninor distinctive characters. It quere~x in the second. Arkansas report. It 
nJ.so suggests the Laramie and Denver forms can not be found in the remains of the Hil
referred by Lesquereux to the genus Dom- gard collection at the University of Mississippi. 
beyopsis Unger of the family Sterculiacere. When Lesquere~x came to describe and illus-

Occurrence.-Midway ( ~) formation, Earle, trate this material· he differentiated two spe
Bexar County, Tex. (collected by Alexander . cies, although there is obviously only one form 
Deussen). . represented. The species is abundant in the 

Oollection.-U. S. National Museum. Midway0) of Texas, rather widespread in the 

Order MYRTALES. 

Family COMBRETACElE. 

Genus TERMINALIA Linne. 

TERMINAJ~IA nn .. GARDIANA (Lesquereux). 

Plate III, figure l. 

J.lagnol,ia hilgardiana. Lesquereux, in Owen, D. D., 
Second report of a geological reconnaissance of the 
middle and southem counties of Arkansas, p. 319, 
pl. G, fig. 1, 18GO. 

Lesquerenx, Am. Philos. Soc. Trans., vol. 13, p. 421, 
pl. 20, fig. 1, 1869. 

Wilcox,- and occurs in the lower Eocene of 
Fishers Peak, N. Mex. It has also been re
corded from the Fort Union formation of Mon
tana and the Eocene of Lassen County, Cal. 

In the smrul collection from Earle that has 
been a vail able for study there are ten frag
mentary but characteristic specimens of this 
species. 

Occurrence.-Midway ( ~) forn1ation, Earle, 
Be~ar County, Tex. (collected by Alexander 
Deussen and L. W. Stephenson) .. 

Oollection.-U. S. National Museum. 
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FIGURES 1, 2. Pourouma texana Berry, from Midway (?) formation at Earle, Tex ........ _.................... 11 
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FOSSIL PLANT FROM THE MIDWAY (?) FORMATION OF EARLE, TEX. 



PLATE II. 
Pourouma texana Berry, leaf from Midway(?) formation at Earle, Tex.; outline restored ..................... . 
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PLATE III. 
Page 

FIGURE 1. Terminalia hilgardiana (Lesquereux) Berry. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 15 
FIGURE 2. Cinnamomum affine Lesquereux .......... ~..................................................... 13 
FIGURE 3. Dolichites deusseni Berry ....... ·............................................................... 14 

All the specimens are from the Midway (?) formation at Earle, Tex. 
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THE WILCOX FLORA. 

WII.JCOX GROUP. 

STUDY OF THE STRATIGRAPHY. 

The complete history of the study of the 
deposits which are now comprised in the Wil
cox group is not within the scope of this 
report. Only definite contributions to the 
paleobotanic ~istory of the Wilcox time inter
vnl are here discussed. 

Nearly every geologist who has published 
anything regarding the Wilcox area mentions 
lignite ·and impressions of leaves, but it would 
not be worth while enumerating tnese refer
ences in the literature. The paleobotrulist 
engaged in relocating all the old localities in 
order to collect material for study should keep 
clearly in mind the fact that the phrase 
11 abundant leaf impressions" may mean a 
really important outcrop, but more often it 

refers simply to films of comminuted lignite 
along ~and laminre in the clays, or leaf frag
ments so finely divided as to be entirely 
worthless, or even nothing more than carbon
aceous clays. 

The earliest significant contribution to the 
paleobotany of the deposits of Wilcox age is 
a paper published by Lesquereux 2 in 1859, 
based on materials collected by J. M. Safford, 
then State geologist of Tennessee, just south 
of Somerville in Fa.yette County, Tenn. These 
consisted of leaf impressions preserved in clay 
ironstone from a low exposure in a railroad 
cut about a mile south of the town. This 
contribution recorded the species given in the 
list below. This list and similar lists that 
follow show the original names and also the 
disposition that has been made of these early 
described forms in the present work. 

Lesquereux. Present work. 
Laurus caroliniensis Michaux .................................. ~ ...... N ectandra lancifolia. 
Prunus carolinlana (Michaux) ........................................ Inga mississippiensis. 
Quercus myrtlfolia (Willdenow) ...................................... Sophora lesquereuxi. 
Fagus forruginea (Michaux) ........................ : .................. (?). 
Quercus I crassinervis? (Unger) ...................................... Dryophyllum ten~esseensis. 
Quercus saffordi (Lesquereux) .............. · .......................... Banksia saffordi. 
Andromeda dubia (Lesquereux) ...... · ................................ Diospyros brachysepala. 
Andromeda vaccinifolire affinis Lesquereux ............................ Cassia glenni. 
l~lreagnus imequalis Lesquereux ......................... ~ ........ , ..... Chrysobalanus inrequalis. 

This outcrop was stnted to be of Pliocene 
age by Lesquereux, and, as will be noted from 
the foregoing list, several of the forms were 
identified with still existing species. Later 
he regarded these deposits a.s 11 most inti
mately related to the :Miocene of Europe." 
Safford 1 considered the Orange sand·, as he 
then torn1ed the deposits that included the 
Somerville outcrop, to be of Eocene age, and 
Lesquereux nppn.rently accepted this 'opinion 
to the extent of including them in his paper 
on tho Mississippi plants collected by Hilgard, 
in which they were all referred to the "Lig
nitic" [Wilcox], although he still m~tintained 
their Miocene age. This outcrop is near the 
top of the Wilcox; si1nilar ironstones carrying 

1 Safl'ord, J. M., Geology of Tennessee,I869. 

a few upper Wilcox plants occur at about this 
same horizon southwest of Trenton in Gibson 
County, Tenn. 

Very few facts worth recording at the time, 
were overlooked in Hilgard's work in Missis
sippi, which partly culminated in his "Report. 
on the geology and agriculture of Mississippi," 
published in 1861. In this classic, which 
marks an epoch in the study of the Southern 
Coastal Plain, there are frequent references to· 
plant fossils, several of which are worth men-· 
tioning. In his general section of the Tertiary 
of Mississippi 3 he gives several lists of species. 
based on the preliminary studies of Lesq uereux .. 

2 Lesquereux, Leo, Am. Jour. Sci.,.2d ser., vol. 27, pp. 363,364, 1859. · 
3 Hilgard, E. W ., Report on the geology and agriculture of Mississippi,. 

p. 108, 1861. . 
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From the red shale of Tippah County the 
followi1_1g are recorded: 

In Hilgard's local section of this outcrop 1 the 
foregoing list is repeated with the addition of 
Salisburia, the latter really a Lygodium, 
L. binervatum .(Lesquereux) Berry. 

Quercus. 
Carya n. sp. 
Populus rhomboidea. 
Populus n. sp. 
Morus?. 
Laurus n. sp. 
Persea n. sp. 
Corn us sericea?. 
Olea americana!. 
Rhamnus n. sp. 
Terminalia 2 n. sp. 
Magnolia rotund ifolia Lesq uereux!. 
Magnolia acuminata Michaux!. 
Rhus. 

This refers to the locality cited in the present 
work as Hurleys, which by the establishment 
of new counties is now in Benton County. 

The next member in the general section 
consists of the. gray clays of Lafayette and 
Calhoun counties carrying · "Sabal, Cinna
momum, Quercus, Ficus, and Smilax~." The 
third member comprises the gray clays and 
sands of Winston County with Cycas 2 and 
Smilax~- The outcrop along Raglands.Branch 
is described in detail by Hilgard. 3 

In .1860 Lesquereux 4 described and :9-gured 
the following three Wilcox species, the first 
two from Hilgard~s Mississippi collections and 
the third from material .collected. by Safford 
at La Grange, Tenn. : 

Lesquereux. . ·Present work. . 
Magnolia hilgardiana ................... : ....................... Terminalia hilgardiana." · 
Rhamnus marginatus .. : . . ~ .................................. · ... Rhamnus marginatus. 
Quercus saffordi ................................... ·.· .......... Banksia saffordi. 

A paper of considerable merit and the only 
real systematic contribution to the early study 
of the Wilcox flora is Lesquereux's paper 5 read 
before the American Philosophical Society and 
published in 1869. It is based for the most part 
on collections made about ten years earlier by 

E. W. Hilgard, whose paleobotan.ic comments 
on them·are given in his' ''Report on the geology 
and agriculture of Mississippi." The·following 
species were described and figured by Les
quereux in this report: 

Lesquereux. Present work. 
Calamopsis danai (type) ......................... · ................ Chamredorea danai. 
Sabal grayana· (type) ........................................... Sabalites grayanus. 
Salisburia binervata (type) ..................................... Lygodium binervatum. 
Populus monodon (type) ...................................... Ficus monodon.· 
Populus mutabilis var. repando-crenata Heer ................... (?). . 
Salix worthenii (type) ......................................... Myrcia worthenii. 
Salix tabellaris (type) .......................................... Apocynophyllum tabellarum .. 
Quercus moor.ii (type) ...................... · .................. Dryophyllum moorii. 
Quercus lyellii Heer .............................. ~ ............. N ectandra lancifolia and Termi-

nalia hilgardiana. 
Quercus retracta (type) ............................... ~ ........ Myrcia bentonensis. 
Quercus chlorophylla Unger ............ ~ ....................... Mimusopil eolignitica and Pisonia chloro-

phylloides . 
. Celtis brevifolia (type) ......................................... Ficus schimperi? 
Ficus schimperi (type) ........................................ Ficus schimperi. 
Ficus cinnamomoides (type) ................................... Ficus cinnamomoides. 
Laurus pedatus ............................................... Osman thus pedatus. 
Cinnamomum mississippiensis Lesquereux ................... : . .. Cinnamomum mississippiensis. 
Banksia helvetica Heer ....................................... Bumelia pseudotenax. 
Persea lancifolia (type) ..............................•.......... N ectandra lancifolia. 
Ceanothus meigsii (type) ......................................... Zizyphus meigsii. 
Sap indus undulatus Alexander Braun ................... .._ ...... Eugenia hilgardiana. 
Rhamnus marginatus Lesquereux .............................. Rhamnus m~rginatus. 
Juglans appressa (type) ............................. : ........... Not recognized. 

1 Hilgard, E. W., op. cit., p.·ll3. 
2 Chamredorea danai of present report. 
a Op. cit., pp. 115, 116. The species enumerated are repeated, as are also those from the third member, on p. 117. 
4 Owen, D. D., Second report of a geological reconnaissance of the middle and southern counties of Arkansas, pp. 317-319, pl. 6, 1860. 
G Lesquereux, Leo, Am. Philos. Soc. Trans., new ser., vol. 13, pp. 411-430, pl. 14-22, 1869. 
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Lesquercux. Present work. 
Juglans saffordiana (type) ..............................• ,.'-............. Juglans saffordiana. 
Magnolia hilgardiana Lesquereux .. ----.--.---;-.-.--.--.- ~·--.---- · · ·-- · }T · r h'l d' 
Magnolia laurifolia (type) .... _____ ...... __ . __ ............ _____ . __ .... ermma la t gar mna. 
Magnolia lesleyana (type) .............................................. Terminalia lesleyan?-. 
Magnolia oval is (type) ... -.. -- ......... ··· .. ··- ... --···.·.············ }c b li 
11.r 1· d'f 1- (t ) om return ova s. Juagno m cor 1 o 1a ype .......................................... . 
Asimina leiocarpa (type) ............................................. Asimina leiocarpa. 
Phyllites truncatus (type) ... : ........................................ Mimusops·eolignitica. 

These species he regarded as most intimately 
related to the Miocene flora of Europe, although 
Hilgard had clearly recogmzed their position 
in tho Eocene section of Mississippi. 

rrhe same year that Lesquereux's report was 
publi~hed saw the publication of Safford's 

''Geology of Tennessee." Lesquereux's article 
of 1859 on the plants from Somerville, which 
had not been illustrated, was reproduced and 
illustrated/ and three species were described 
but not figured from La Grange, Tenn. The 
following forms were listed: 

Lesqucrcux. Present work. 
Laurus carolinensis Michaux ........................................... Necta.ndra lanc.ifolia. 
Prunus caroliniana (Michau~) ............................ : ........... Inga m~ssissipp.iensis. 
Quercus myTtifolia (Michaux) ......................................... Sophora lesquereuxi. 
Fagus ferruginea (Michaux) ............................... __ .......... ( ?) . 
Salix densinervis (Lesquereux) ....................................... Eugenia densinervia. 
Quercus crossinervis (Unger) ................... : ...................... Dryophyllum tennesseensis. 
Quercus safiordi. (Lesq uereux) ......................................... Banksia saffordi. 

, Andromeda dubia (Lesquereux) ...................................... Diospyros brachysepala. 
Andromeda v~ccinifolire affinis (Lesquereux) .......................... Cassia glenni. 
Elreagnus inrequalis (Lesquereux) .... ~ ................................ Chrysobalanus inrequalis. 
Sapotacites american us (Lesq uereux) .................................. Bumelia americana. 
Salix wortheni Lesquereux ................................... -.-.- ..... _Myrci.a ·wortheni. 
Ceanothus meigsii Lesquereux ..................... ~ .................. Zizyphus meigsii. 
Juglans saffordiana Lesquereux ..................................... " .Juglans saffordiana. 

R. I-I. Loughridge, in his report on th~ Jackson. purchase regi_on,2 reproduced Lesquereux's 
list frotn Safford's '!Geology of Tennessee," with copies of the figures, poorly done and 
somewhat reduced. This list is as follows: ... ; .... ' 

Lesquereu.'C. Present work. 
Quercus crassinervis .................................. ; .............. Dryophyllum tennesseensis. 
Quercus saffordii .................................................... Banksia saffordi. 
Quercus myrtifolia ................................................... Sophora lesquereuxi. 
Andromeda vaccinifolire aflinis ........................................ Cassia glenni. 
Andromeda dubia ............... : . ................................... Diospyros brachysep;:tla. 
Prunus caroliniana ........................................... ! ....... Inga mississippiensis. 
Elreagnus inrequalis ................................................... Chrysobalanus inrequalis. 
Sapotacites american us ............................................... Bumelia americana. 
Salix? densinervis .................................. : . ...... _. ....... Eugenia dens.inervia. 
Quercus lyellii ....................................................... Nectandra lancifolia. 
Fagus ferruginea (fruit) ............................................... ( ?) . 

Loughridge also listed 3 the following forms from Wickliffe in Ballard County and Boaz in 
Graves County, Ky. These were based on his collections and the determinations were made 
by Lesq uereux. 

Lesquereux. Present work. 
Wickliffe, Ballard County, Ky.: 

Myrica elrenoides .. __ ............. __ ........ __ .................... Myrica elreanoides.4 

Myrica copea:na ................................................... Cupanites loughridgii. 
Ficus multinervis ........................................ · ......... Ficus myrtifolius. 
Sapindus falcifolius ........................ ·: .................... Ficus wilcoxensis. 

1 Sn.fl'ord, J. M., Geology of T01messcc, pp. 425-428, pl. K, 1869. 
2 Loughridge, n.. H., no port on the geological and economic features of the Jackson's purchase region, pp. 196-198, Kentucky Geol. Survey, 1888. 
a Op. cit., p. 198. 
4 'rhis specimen comes from Boaz and not from Wickliffe, as Loughridge states. 
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Lesquereux. Present work. 
Wickliffe, Ballard County, Ky.-Continued. 
· Sapindus dubius~ .............. : ..... Mixed forms bearing this label and number represent Engelhardtia · 

ettingshauseni, Exostema pseudocarlbreum, Banisteria wil
coxiana, Ficus wilcoxensis, and Carapa eolignitica. 

Sapindus angustifolius ............... Sapindus missi.ssippiensis. 
Laurus califomica? ................. Mespilodaphne pseudoglauca. 
Quercus saffordii .............. · ...... Banksia saffordi. 
Juglans rugosa.- .. -.------ ...... ---- .Juglans schimperi. 
Salix augusta ....................... Sapindus linearifolius. 
Salix media ......................... Not recognized. 
Ailanthus leaf fragment ............ Not afterward referred tv and specimen lost. 

Boaz, Graves County, Ky.: 
Sapindus jalcifolius ................. Ficus wilcoxensis. 
Quercus nervifolia~ ................... Banksia saffordi. 
Quercus cuspidata ............... · ... Dryop]lyllum tennesse€msis. 
Quercus califomica ................. Mespilodaphne pseudoglauca. 
Ficus multinervis ................... Ficus myrtifolius. 

In 1888 a large number of determinations made by Lesquereux were arranged by F. H. 
Knowlton for publication in the Proqeedings of the United States National Museum.1 The 
Loughridge collections are briefly described, but only the new forms are figured. 

The Wickliffe list was given as follo:ws: · 

Lesquereux. Present work. 
Myrica elreanoides n. sp ................. Myrica elreanoides. 2 

Sapindus angustifolia.Lesquereux ....... Sapindus mississippiensis. 
Sapindus dl!bius Unger ....... , ......... Specimens bearing this label and number represent Engel-

hardtia ettingshauseni, Exostema pseudocaribreum, Banis
teria wilcoxiana, Ficus wilcoxensis, and Carapa eoliguitica. 

Myrica copeana Lesquereux ............. Cupanites loughridgii. · 
JuglansrugosaLesquereux (No. 2490) .... Juglans schimperi. 
Salix angustaAlexander Braun ........... Sapindus linearifolius. 
Salix media Heer (No. 2593) ............. Not recognized. 
Quercus saffordii Lesquereux ............. Banksia saffordi. 
Porana sp .............. ·_ ............... Not a fossil but a ferruginous stain. 

The Boaz list now included the following species: 
Lesquereux. Present work. 

Ficus multinervis ........................ Ficus myrtifolius. 
Laurus califomica ....... .- .· ............. · .. Mespilodaphne pseudoglauca. 
Sapindus falcifolius Ale~ander Braun ..... Ficus wilcoxensis. 
Quercus cf. Q. cuspidata (Rossmassler) Dryophyllum tennesse(lnsis. 

Unger (No. 2573). 
Quercus neriifolia Alexander Braun ....... Banksia saffordi. 

In the late eighties and early nineties Mr. 
L. C. Johnson made several collecting trips 
through Tennessee, Mississippi, and Louisiana 
and sent in some fossil plant material from 
the following localities: Hatchie River, near 
Shandy, in Hardeman County, Tenn.; Baughs 
Bridge, Wolf River, Fayette County, Tenn.; 
Vaughans, near Lamar; Benton County, Miss.; 
Waterford and Early Grove, Marshall County, 
Miss.; McLees, near Mansfield, De So to Par
ish, La.; and Campbell's quarry on Cross 
Bayou, Caddo Parish, La. · 

Only the material from the last two localities 
seems ~o have been studied by Lesquereux. 

1 U.S. Nat. :r.t:us. Proc., vol. 11, pp. 11-13, 1888. 

The rest remained untouched in the National 
Museum until I took up the elaboration of these 
floras. 

Lesquereux's notes on the plants from 
McLees and Campbell's quarry were also ar
ranged for publication by F. I-I. Knowlton and 
appeared in volume 11 of the Proceedings . of 
the United States National Museum. 

The plants from McLees, which is 2 miles 
north of Mansfield, La., are few in number and 
poorly preserved in a lithified ferruginous sand
stone. Lesquereux 3 identified the following · 
forms: 

2 This specimen is from Boaz: 
au. S. Nat. Mus. Proc., vol.11, p. 25,1888. 
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Lesquereux. Present work. 

Magnolia laurifolia ............................................... {Arali~ nalo~ata (~o. 8di~4). 
· Term.m ra hilgar ana (No. 

805). 
Ficus spectabilis ................................................. Ficus denveriana. 
AraJia fragment .................................................. Aralia notata. 
Platanus guillelmoo .............................................. Not numbered in report nor 

contained in the National 
Museum colle9tion. 

From Can1pbell's quarry, Cross Lake, Caddo Parish, La., he gives the following lii?t: 1 

Lesquereux. Present work. 
Sap.indus angust.ifolius Lesquereux ................................. Sapindus formosus. 
Sapindus caudatus Lesquereux No. 2601 ............................ (?). 
Sapindus coriac:eus Lesquereux No. 2602 ....... ; .................. (?). 
Magnolia laurifolia Lesquereux ................................... Terminalia h.ilgardiana. 
Laurus socialis Lesquereux ........................................ Mespilodaphne pseudoglauca. 
Lau.rus utahensis Lesqueremi:. .................................... Ficus denveriana. 
Rhamnus cleburni Lesquereux ................................... Rhamnus clebmni. 
Rhamnus er.idani Unger ........................................... N ectandra lancifolia. 
Carya antiqua Newberry .......................................... Hicoria antiquorum. 
Quercus angustiloba Alexan~er Braun ............................. Not determinable. 
Quercus moorii? Lesquereux ..................................... (?). 
Ficus goldiana Lesquereux ....................................... Ficus denveriana. 
Ficus goldiana var ................................................ Ficus harrisiana. 
Ficus apectabilia Lesquereux .. : .................................. Ficus denveriana. 
Phragm.i tes ooningensis Alexander Braun .......................... Not determinable. 
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In Knowlton's account 2 of the fossil woods 
collected by the Arkansas Geological Survey 
two of the new species, Oupressinoxylon calli 
and Laurinoxylon branneri, appear to have 
come from the Wilcox of Crowleys Ridge in the 
northeastern part of the State, although its 
exact stratigraphic· position was not deter-
mined at that time. · 

In 1894 HaiTis 3 mentions the following 
plants from Benton, Saline County, Ark., from 
de.terminations by F. H. Knowlton: 

pit at Benton, Saline County, Ark., and were 
collected by R. E. Call in -1891. Call also made 
collections from Hicks's pit at this place, but 
they were not·studied at the time (U. S. Geol. 
Survey localities 582, 583). He also made 
collections in 1891 from Atchison's clay pit 
at Perla, near Malvern, Hot Springs County, 
which were also not studied at that time (U.S. 
Geol. Survey locality 584). 

Magnolia laurifol.ia Lesquereux. 
Quercus retracta Lesquereux. 
Quercus moorei Lesquereux. · 

I have not been able to find these specimens 
and so have omitted them from future con
sideration. They came from Henderson's clay 

In 1895 T. W. Vaughan 4 published an article 
on the geology of eastern Texas, for which 
Knowlton furnished a list of plants determined 
from collections made by Vaughan from ferru
ginous materials at Old Port Caddo Landing 
on Little Cypress Bayou in Harrison County, 
Tex.: 

The following species were listed: 

Knowlton. Present work. 
Salix tabellaris Lesquereux (a single doubtful leaf) ................ Apocynophyllum tabe11arum. 
Magnolia laurifolia Lesquereux (a fragment) ................. : ...... Terminal.ia h.ilgardiana. 
Magnolia oxalis Lesquereux ...................................... Combretum ovalis. 
Juglans appressa Lesquereux .......... ~ .......................... (?). 
Ficus achimperi Lesquereux ....................................... Ficus schimperi. 
Ji'.icus sp. nov. Nos. 1 and 2 ........................................ Ficus vaughani and plani-

costata maxima. 
Cinnamomum affine Lesquereux (common) ........................ ·}c· affi 
Cinnamomum mississippiensis Lesquereux........................ Jlllnamomum ne. 
Laun.s or Litsea sp. nov ...................... , .................. Oreodaphne obtusifolia. 
Juglans (?) sp. nov ............................................... Persea longipetio~atum. · 

1 Lesqucreux, Leo, op. cit., pp. 24, 25, 1888. 
2 Knowlton, F. II., Arkansas Geol. Survey Ann. Rept. for 1889, pp. 249-260, pis. 9-11, 1891. 
s Arkansas Geol. Survey Ann. Rept. for 1892, vol. 2, p. 56, 1894. 
• Vaughan, T. W., Am. Geologist, vol. 16, pp. 304-309, 1895. 
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Vaughan correctly referred these deposits to 
the "Lignitic" (T= Wilcox), and Knowlton 
stated that they were probably of ~he same age 
as the Denver formation of Colorado. Harris 
and ve·atch in their subsequent publicat~ons 
also referred them to the "Lignitic or Sabine". 
(=Wilcox). 

Red River Parish, La., and smaller collections 
from several localities in the imm~diate vicinity 
of Shreveport in Caddo Parish, La. These 
were sent to Arthur Hollick,Z who contributed 
an illustrated paper to the preliminary report · 
on the geology of Louisiana by Harris ·and 
Veatch. 

The field work of G. D. Harris and A. C, 
Veatch in Louisiana resulted in a large collec
tion of fossil plants from the ferruginous con
cretions exposed on Red River near Coushatta, 

The largest and most interesting collection 
was from Coushatta and included the follow
ing forms: 

Hollick. Present work. 
Andromeda delicatula ·Lesquereux ............. Mespilodaphne coushatta. 
Andromeda eollgnltica Hollick ................ Mespilodaphne eolignitica. 
Apocyn~phyllum sapindifolium Hollick ....... Apocynophyllum sapindifolium.. 
Artocarpus dubia Hollick ..................... Artocarpus dubia. 
Art~carpus lessigiana (Lesquereux) Knowlton ... Artocarpus lessigiana. 
Celastrus veatchi Hollick ..................... Celastrus veatchi. 
Celastrus taurinensis Ward? ................... Celastrus taurinensis. 
Cinnamomum buchii Heer .................... Cinnamomum buchi. 
Comus studeri Heer? .. ·.· .................... Comus studeri?. 
Cryptocarya eolignitica Hollie k ............... Cryptocarya eolignitica. 
Ficus artocarpoides Lesquereux? .............. Ficus artocarpoides?. 
Fraxinus johnstrupi Heer? .................... Fraxinua johnstrupi?. 
!lex? affi.nls Lesquereux? ....... ~ ............ !lex? affi.nis. 
Juglans rugosa Lesquereux ..................... Sapindus coushatta and Juglans berryi. 
Juglans schimperi LesqUE:ireux ................. Juglans schimperi. 
Laurus primigenia Unger ...................... Oreodaphne mississippiensis and N ectandra pseu-

docoriacea. 
Magnolia hilgardiana Lesquereux ...•......... Terminalia hilgardiana. 
Magnolia lanceolata Lesquereux ................ Magnolia angustilolia. 
Persea speciosa Heer ................. , ....... Persea longipetiolatum. 
Quercus microdentata Hollick .................. Dillenites ID.lcrodentatus. 
Rhamnus cleburni Lesquereux ................. Rhamnus coushatta. 
Sapotacites american us Lesquereux ............. Not determinable. 
Tetranthera pnecursoria Lesquereux ............ Oreodaphne coushatta. 
Toxylon longipetiolatum Hollick .............. Persea longipetiolatum.. 
Ulmus tenuinervis Lesquereux ................. Dillenites.ovatus. 

From clay concretions at Vineyard.Bluff on Cross Bayou, Caddo Parish, La., the following 
forms were recorded: 

Hollick. Present work. 
Pteris pseudopinmeformis Lesquereux ........ Pteris pseudopinnreformis. 
Artocarpus lessigianct (Lesquereux) Knowlton ... Artocarpus lessigiana. 
Ficus harrisiana Hollick ....................... Ficus harrisiana. 
Cinnamomum sezannense Watelet ............. Oreodaphne obtusifolia. 
Daphnogene kanni Heer? ..................... Cinnamomum postnewberryi. 

Hilgard/ in 1887; mentioned well-preserved 
leaves and fruits whiqh he had collected on the 
upper Red River in 1869 and deposited at the 
University of Mississippi at Oxford. These col
lections were never studied and have since been 
lost. They may have come from Coushatta or 
from some similar outcrop between Coushatta 
and Shreveport subsequently destroyed by the 

1 Science, vol. 9, pp. 535-536, 1887. 

cutting of the Red River, which in the last 15 
years has practically removed the plant-bearing 
beds at Coushatta. 

From clay beds at Slaughter Pen Bluff, one
half mile below Vineyard Bluff, the following 
were recorded: 

2Hollick, Arthur, in Harris, G. D., and Veatch, A.C.,A preliminary 
report on the geology of Louisiana, pp. 276-288, pis. 32-48, 1899. 
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Hollick. Present work. 
Poacites sp. Hollick .................................................. Poacites sp. 
Cyperites sp. Hollick ................................................ Cyperites sp. 
Ficus planicostata Lesquereux ................ : ............... , ...... Ficus planicostata maxima. 
Ginnamomum scheuchzeri Heer ? ............................. · ....... Cinnamomum postnewberryi. 
Ilex sp. Hollick ............ · ......................................... Ilex sp. 

Frmn a gray sandstone, simils,r t.o that at Campbell's quarry on Cross Bayou, exposed in a 
cut on the ICansas City Southern Railway (Kansas City, Pittsburg & Gulf Railroad), 1 mile west 
of Shreveport, the following species was identified: 

Hollick. Present work. 
Sap indus angustifolius Lesquereux. ~ ................................. Sapindus mississippiensis. 

At this time I-Iarris and Veatch were still in 
doubt regarding the exact age of thes~ outcrops 
and were inclined to consider them ''Lower 
Claiborne." Hollick made no determination of 
their age beyond the opinion · that ·they were 
early Tertiary. . 

In 1906 L. C: Glenn.published a paper on the 
underground waters of Tennessee and Ken~ 
tucky west of Tennessee River 1 which con
tained valuable contributions to the geology of 
that region. During the progress of the field 
work for this report several plant localities were 
discovered that have since yielded a large 
amount of important material. Sn1all collec
tions of fossil plants were mnde from four locali
ties, only two of w~1ich prove to be of Wilcox 
age. These received a preliminary study by 

F. H. Knowlton,2 who furnished the following 
lists of determinations: 

The pr~sent collection ~mbraces fossils from four locali
ties, as follows: 

1. Columbus, Ky. This material, a white sandy clay, 
contains two species of Quercus and apparently a single 
species of Salix, none of them, so far as I can make out, 
being identical with the forms mentioned by Lesquereux 
from this locality. Probably a more extended search 
among living species would show affinities with these, but 
this I have not been able to give at this time.a 

2. Hickman, Ky. This is also a sandy clay, and em
braces three forms..:....a single leaf each of a Salix? and lJfeni
spermum canadense Linne and the balance a compound 
lea{ .of what appears to be Tecoma radicans Linne or some
thing near it. 3 

3. Wickliffe, Ky. The 'largest and best lot, affording· 
the following forms: 

Knowlton. Present work. 
Salix angusta Alexandet· Braun ...................... , .· ......... · ..... Sapindus linearifolius. 
Salix sp ..................................................... , ...... Sapindus linearifolius. 
Quercus saffordi Lesquereux .......................................... Banksia saffordi. 

·Quercus neriifolia Alexander Braun .........................•......... Banksia saffordi. 
Quercus moorii Lesquereux' .......................... : ............... Dryophyllum moorii. 
Quercus n. sp ........................................................ Dryophyllum tennesseensii. 
Myrica copeana Lesquereux .......................................... Cupanites loughridgii. 
Eucalyptus n. sp ...................................... ~ .... · ......... Sapindus·eoligniticus. 
Sapindus angustifolius Lesquereux ................................... Sapindus formosus. 
Sapindus dubius? Unger ............................... · .............. Sapindus formosus. 

4. Near Grand Junction, Tenn. The same kind of material as the last, cont~ining t~~ following: 

Knowlton. Present work. 
Monocotyledonous plant (fragments) .................................. Sabalites sp. 
Salix angusta Alexander Braun ......................... · ............. Myrcia bentonensi.s. 
Quercus (2 species) .................................................. Banksia saffordi. 
J uglans saffordiana? Lesq uereux ...................................... Cassia glenni. 
Sapindus angustifolia? Lesquereux ................................... Myrcia bentonensis. 
Sapindus sp .......................................................... (?). 
Cinnamomum? sp ........................ · ........................... Melastomites americanus 
Ceanothus meigsii Lesquereux ........................................ Zizyphus meigsii. 
Acacia sp. (nov.?) .................................................... l\fimosites variabilis. 

l Glenn, L. C., U.S. Gool. Survey Water-Supply Paper 164, 1906. 
D](uowlton, 1~. H., in Glenn, L. C., op. cit., pp. 38, 39. 
a Thcso outcrops havo recently beeu shown to be of early Pleistocene age. Sec Berry, E. W., U.S. Nat.:M:us.Proc., vol. 48, pp. 293-303,pls.12, 

13,1915. 
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In addition to the localities and collections 
already mentioned, small lots, eonsisting of 
only one or two specimens, have been received 
from other sources but have heretofore re
mained unstudied. They comprise the follow
ing materials: 

Three or four specimens were sent to the 
United States National Museum by T. 0. Ma
bry, who collected them about twenty years 
ago from the plant-bearing exposures in the 
railroad cut just north of Oxford depot, Lafay
ette County, Miss. 

Two or three specimens were sent to the 
United States National Museum in 1896 by 
C. T. Simpson from Frierson MiU, De Soto 
Parish, La. 

A few specimens in clay ironstone were re
eeived at the United States National Museum 
in 1889 from J. W. Kelsey, who collected them 
at Kelc;;eys Bluff east of Early Grove, Miss. 

A small collection made by A. C. Veatch 
between 3 and 4 miles below Hamilton on 
Sabine River, Sabine County, Tex., was depos
ited at the New York Botanical Garden. 

A small collection was sent to the United 
States National :Museum in 1889 by J. C. Bran
ner, at that time State .geologist of Arkansas. 
This included a determinable specimen from a 
well near Texarkana (U. S. Nat. Mus. No. 
8608, collected by .Prof. Moseley); a specimen . 
from sec. 28, T. 2 S., R. 14 W. (U.S. Nat. Mus. 
No. 8610, collected by R. I. Ailly); several 
specimens from Hardys Mill near Gainesville, 
Greene County (U. S. Nat. Mus. Nos. 8605, 
8606, 8609, collected by J. C. Branner); and a 
specimen from Scarboroughs in the vicinity of 
the Hardys Mill locality (U. S. Nat. Mus. No. 
8607). These were examined by Lester F. 
Ward, who 1nentions "Magnolia and an erica
ceous leaf" in a letter quoted in part by Call 1 

in his geology of Crowleys Ridge. 
During 1911 and 1914 Berry published sev

eral preliminary papers based on the field work 
which has resulted in the pre.sent report. The 
first 2 showed that the type exposures of the 
Lafayette formation in Lafayette County, 
Miss., were of Wilcox age. The second 3 was 
devoted to a description of a new species of 
Engelhardtia fruit from Early Grove, Miss., 

1 Call, R. E., Arkansas Geol. Survey Ann. Rept. for 1889, vol. 2, pp. 

96, 97' 1891. 
2 Berry, E. vV., Jour. Geology, vol. 19, pp. 249-256, figs. 1-4,1911. 
a Berry, E. ,V., Am. Jour. Sci., 4th ser., vol. 31, pp. 491-496, figs. 1, 2, 

1911. 

the first authentic record of this genus from the 
Tertiary strata of North America. The third 4 

included a brief gene.ral account. of the Wilcox 
flora, enu1nerating numerous genera that were 
represented and giving a clear indi~ation of its 
wonderful diversity and richness. The fourth 5 

described the occurrence of fruits of the Nipa 
palm in the Grenada formation, the upper for
mation of the Wilcox group, of Grenada, Miss. 
It is the first and only knoWn occurrence in the 
Western Hemisphere of the genus Nipadites, 
which is common in the Eocene of the Old 
World. 

A prelim~nary sketch 6 which formed the 
basis for the treatment of the ecology and dis
tribution in this work was read before the 
American Philosophical Society j.n 1914. 

The following forms that are given in the 
lists on the preceding pages must be dropped 
from the literature, as they are based on frag
mentary and not certainly determinable mate
rial that was subsequently lost or else on abso
lutely undeterminable remains. One specimen 

. is not even of an organic nature. 

Fagusferruginea Lesquereux, Am. Jour. Sci., 2d ser., vol. 
27, p. 363, 1859. Recorded from Somerville, Tenn., 
and specimen lost. Obviously not a Fagus. 

Juglans appressa Lesquereux, Am. Philos. Soc. Trans., new 
ser., vol. 13, p. 420, pl. 20, fig. 6, 1869. Recorded 

·from Hurleys, Miss., and specimen lost. Not deter
minable. The same remar~ applies to the identifi
cation of this species by Knowlton (Am. Geologist, 
vol. 16, p. 308, i895) from Old Port Caddo I,anding, 
Tex. 

Magnolia laurijolia Harris, Arkansas Geol. Survey Ann. 
Rept. for 1892, p. 56, 1894. Recorded from Benton, 
Ark., and specimen lost. 

Phragmites ceningensis Alexander Braun.' Determined 
from Cross Bayou by Lesquereux (specimen No. 2532). 
Based on a fragment of a palm ray. (Not determi
nable.) 

Platanus. guillel~re Lesquereux, U. S. Nat. Mus. Proc., 
vol. 11, p. · 25, 1888. Recorded from McLees, near 
Mansfield, La. Not numbered in the text or present 
in the collection. 

Populus mutabilis var. repando-crenata Lesquereux, Am. 
Philos. Soc. Trans., new ser., vol. 13, p. 413, pl. 18, 
figs. 4-6, 1869. Based on undeterminable fragments 
recorded from Hurleys, Miss. 

Porana sp. Lesquereux, U. S. Nat. Mus. Proc., vol. 11, p. 
13, 1888. Based on a ferruginous stain. 

Quercus angustiloba Lesqu~reux, U. S. Nat. Mus. Proc., 
vol. 11, p. 25, 1888. Based on an undeterminable 
fragment from Cross Bayou, La. 

4 Berry, E. ,V., Am. Philos. Soc. Proc., vol. 50, No. 199, pp. 301-315, 
1911. 
~Berry, E. W., Am. Jour. Sci., 4th ser., vol. 37, pp. 57-60, 1914. 
8 Berry, E. W., Am. Philos. Soc. Proc., vol. 53, pp. 129-250, 1914. 
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·Querc~ts chlorophylla Lesquereux, Am. Philos. Soc. Trans., 
new ser., vol. 13, p. 416, pl. 17, fig. 5. Figure 5 does 
not represent this species nor is it determinable. The 
specimens shown in figures 6 and 7 are referred by me 
to Mimusops and Pisonia respectively. 

·Quercus retracta Lesquereux, idem, p. 416, pl. 16, fig. 5. 
'fhis fragment is undeter:nllnable. The specimen 
showninfigure4 has been referred to llyrcia bentonensis 
The reco1·d from Benton, Ark., given by Harris (op. 
cit.) is based on material since lost. · 

.Sali-c media Lesquereux., U. S. Nat. Mus. Proc., vol. 11, p. 
13, 1888. Recorded from Wickliffe, Ky.· Specimen 
lost. 

.Sapittd~ts caudatus Lesquereux, idem, p. 24. Recorded 
from Cross Bayou, La. Not determinable. 

.Sapindus coriaceus J~esquereux, idem. Recorded from 
Cross Bayou, La. Not determinable. 

NOMENCLATURE. 

The terminology which sanctions the name 
Wilcox for this group of formations is not ·of 
long standing, the various included deposits, 
·either individually or collectively having re
·ceived many names, both lithologic and geo
,graphic, of differing shades of meaning. As is 
usually and of necessity the case in geologic 
:studies, most of the earlier names w~re loosely 
.applied, without precisely defined limits or 
adequate lithologic or paleontologic character
istics. It is unnecessary for the purposes of 
this study to go back farther than 1860, the 
·date of publication of Hilgard's "Report on 
the geology and agriculture of Mississippi." 
In this work the Wilcox .and underlying de
posits of the Midway formation in the Missis-

. ·sippi area are termed the "Northern Lignitic 
group," usually shortened to simply "Lig
nitic." 1 Not only because it is a lithologic 
term, based on an area where marine faunas 
are in general absent, but also because it in
·cludod younger deposits it has been abandoned 
in n10re recent years. It was adopted by 
:Smith 2 for the Alabama area and well char
acterized in 1887 with various subdivisions 

' largely paleontologic, named, in order from the 
top downward, Hatchetigbee, Bashi, Tusca
.homa, and Nanafalia. In this usage it also in
·cluded the underlying Midway. Harris 3 in 
1894 used "Lignitic" but g~1ve it the restricted 
paleontologic basis of the Wilcox as used at the 

1 Hllgard, E. W ., Report on the geology !Uld agriculture of Mississippi, 
pp. 110-123, 1860. 
• 2 Smith, K A., !Uld Johnson, L. C., U.S. Geol. Survey Bull. 43, pp. 18, 
.38, 1887, nud· mr~y subsequent publications of the Alabama Geological 
.:Survey. 

8 Harris, G. D., Am. Jour. Sci., 3d ser., vol. 47, p. 304, 1894; Bull. Am. 
.. Pnleontology, vol. 2, No.9, 1897. · 

present time. Meanwhile Safford 4. in 1856 and 
later, as a result of his studies in western Ten
nessee, had proposed the term ''Orange sand 
or La Grange group." 

The term "Orange sand" was afterward 
used by Hilgard for the deposits in Mississippi 
subsequently referred to the Lafayette forma
tion and not in the sense of the original pro
poser of th.e name, who used it in the sensein 
which Hilgard used "Lignitic." The fact that 
much if not all of Hilgard's Orange sand or 
Lafayette in Mississ.ippi is really of Wilcox age 
further complicates a difficult question of 
tn,xonomy. Safford's term ''Orange sand or 
La Grange group" is objectionable, because it 
included surficial deposits of the so-called 
.Lafayette, 5 some Cretaceous materials, and the 
younger sands and clays of west Tennessee, which 
are probably of lower Jackson age. This was 
in 1864. In 1869 Hilgard 6 proposed the nan1e 
"Mansfield group" for the Wilcox of north
western Louisiana. This unit was however 

' 1 

without a paleontologic basis and of less extent . 
than the Wilcox as now defined. The "Caul
den series," proposed by Hill 7 in 1888, included 
not only flilgard's Mansfield but Cretaceous 
and Jackson deposits. Meanwhile Heilprin s 

had proposed the term "Eolignitic," which is 
open to the same objections as the term "Lig
nitic," and, ·unlike that term; has never been 
accorded a very extensive usage. Dall 0 in 
1898 adopted the term ''Chickasaw or Chick a
sa wan stage," proposed by Hilgard 10 in 1871 
as the equivalent of his "Northern Lignitic," 
assuming that the ''Lignitic" as defined bv 
Hilgard was the exact equivalent of th~ 
"Lignitic" of southern~ Alabama. As it enl
braces younger Eocene deposits, especially at 
the supposed type locality of the Chickasaw 
Bluffs, and is thus historically inappropriate, 
it also has been abandoned. 

In 1906 Veatch11 proposed the name "Sa
bine," bec.ause of the development of a marine 
fossiliferous series of outcrops along Sabine 

4 Safford, J. M:., Am. Jour. Sci., 2d ser., vol. 37, pp. 369-370, 1864. 
5 Hilgard, E. W., !Uld Safford, J. M .. commuuicatiou in Am. Geolo

gist, vol. 8, pp. 129-131, 1891. 
6 Hilgard, E. W., Am. Jour. Sci., 2d ser., vol. 48, p. 340, 1869. 
7 Hill, R. T., Arkll.USas Geol. Survey Rept. for 1888, vol. 2, pp. 49-53, 

1888. 0 

8 Heilprin, Angelo, Contributions to·the Tertiaty geology and paleou· 
tology of the United States, Philadelphia, 1884. . 

9 Dnll, W. H., U.S. Geol. Survey Eighteenth Ann. Rept., pt. 2, table 
opp. p. 334, 1898. . 

10 Hilgard, E. W., Am. Jour. Sci., 3d ser., vol. 2, pp. 394-396, 1871. 
11 Veatch, A. C., U.S. Geol. Survey Prof. Paper 46, pp. 34-36, 1906. 
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River in Sabine County, Tex., and Sabine 
Parish, La. . These outcrops also represent but 
a part of the Wilcox as at present delimited. 
"Sabine River or Timber belt beds" had also 
been previously used by Penrose in 1890 for 
deposits in eastern Texas that included mate
rials of Claiborne and Jackson as well as Wilcox 
age. The same year the term Wilcox was used 
in a paper by Crider and Johnson 1 on the 
underground waters of Mississippi. Since that 
date the more consistent supervision of the 
committee on geologic names of the United 
States Geological Survey has caused the general 
adoption of the term Wilc~x for this group of 
deposits, from their fullest and most varied 
development in Wilcox County, Ala. 

FAUNAS. 

The Wilcox marine faunas are known only 
from the seaward deposits of this age in south
ern Alabama, in the eastern Gulf area, and in 
northwestern Louisiana and along Sabine 
River, in the western Gulf area. 2 The following 
brief account of the general character of these 
faunas and their relation to the sediments is 
based on the Alabama section and is followed 
by a brief synopsis of the anir:rial remains 
found in the· upper embayment region. The 
paleozooJogic data relating to the Alabama 
section were 'compiled and interpreted by Dr. 
J. A. Gardner, of Johns Hopkins University. 

The Wilcox molluscan fauna is rather monot
onous in general aspect, in spite of the four 
faunules that have been differentiated. Prob
ably the most important factor in determining 
the general character of the marine molluscan 
life in an area where long time intervals, 
range in latitude, and marked climatic changes 
are eliminated is the depth of the water. The 
Wilcox sea seems to have been quite uniformly 
shallow from its opening to its close. At no 
time is it at all probable that the depth ex
ceeded 25 fathoms. The minimum. depth is 
indicated by the constant presence of Can
cellaria, Ostrea, Corbula, Pholas, and the like, 
the maximum depth by the relative abundance 
through the whole Wilcox interval of the 
larger univalves chiefly characteristic of the 
sublittoral zone. There is no evidence that 
the slight change in the character of the sedi-

1 Crider, A. F., and Johnson, L. C., U.S. Geol. Survey Water-Supply 
Paper 159, p. 9, 1906. 

2 A small faunule has recently been discovered iii Mississippi by 
E. N. Lowe. 

ments during Bashi time involved any per
ceptible deepening of the waters, and it· is 
much more probable that changes on the land 
were the determining factors. The Hatche
tigbee check lists, indeed, offer the only evi-. 
dence of any modification of the depth suffi-. 
ciently pronounced to be reflected in the fauna. 
The littoral facies is so much more prominent, 
relatively, in this final epoch of Wilcox time 
and the sublittoral facies so much less promi-· 
nent that a considerable shallowing n1ay be 
safely postulated. 

The later faunal studies of the Wilcox as a. 
rule have been desultory or little more than 
compilations from the work of the earlier inves
tigators, particularly from Conrad and Lea. 
Harris, in his "Lignitic stage," 3 makes the 
·most ambitious attempt at a monographic 
study. His paper bears many of the n1arks of 
rather hurried and superficial work, but he 
does bring together in a fairly satisfactory 
manner the results already obtained, and his 
mistakes, though rather numerous, are so 
obvious that they are not n1isleading. Ald
rich has added very materially to the knowledge. 
of the fauna in nun1erous short articles pub-· 
lished from time to time. 4 In one of his 
longer papers 5 he gives some check lists. 
which, though published in 1886, include the. 
majority of the species thus far described. 
The work.on the underlying Midway and over
lying Claiborne faunas is even more fragmen
tary and unsatisfactory, f'O that although the. 
Wilcox is recognized by both the paleozoolo- · 
gist and the stratigrapher as a clearly differ
entiated group, con1parative figures would not. 
afford satisfactory evidence of the differentia
tion, as their percentage of error would be too· 
high. The literature of the formational fau
nules, though meager, is, however, consistently 
meager, and tables can be drawn up and com
putations made which, though far fron1 being 
entirely accurate, yet convey' a general im
pression which is on the whole not n1isleading. 

The Nanafalia Mollusca recorded in the· 
literature constitute an ill-defined group of 
about forty species, the denizens apparently 

a Harris, G. D., Bull. Am. Paleontology, vol. 2, pp. 195-294, 1897; idem, 
vol. 3, pp. 3-128, 1899. 

• Aldrich, T. H., Cincinnati Soc. Nat. Hist. Jour., vol. 8, pp. 145-153, 
1885; Bull. Am. Paleontology, vol. 1, pp. 55-84, 1895; idem, vol. 2, pp. 
169-192, 1897; idem, vol. 5, pp. 1-24, 1911; Nautilus, vol. 11, p. 27, 1897; 
idem, vol. 11, pp. 97-98, 1898; idem, vol. 17, p. 19, 1903; idem, vol. 21, pp •. 
8-11, 1907; idem, vol. 22, pp. 74-76, 1908. 
~Alabama Geol. Survey Bull. 1, pp. 7-60, 1886. 
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of· waters not exceeding 15 to 25 fathon1s in 
depth. The characteristic features of the 
make-up of the fauna are probably due, quite 
as 1nuch to the reconnaissance nature of the 
work done upon it as to the actual facies. 
Early collections include as a rule only those 
forn1s conspicuous either for their large size 
or their great abundance, so that the notably 
n1eager representation in the Nanafalia check 
lists of all the genera of lesser dimensions 
suggests that they formed an inconspicuous 
factor in the original fauna. ·Fully 70 per cent 
of the species recorded are univalves of medium 
or large size-fulguroids, fusoids, buccinoids, 
Pseudoliva, Turritella, and the like-genera 
;mostly characteristic of the lan1inarian and the 
sublittoral zones. The pelecypods number less 
than a dozen species, but one of thmn, the 
Ost1·ea thirsm of Gabb, is so conspicuously 
prolific that the hori'zon is connnonly known as 
the Ostrea thirsre bed. The abundance of this 
oyster not only conclusively establishes the in
shore character of the deposits but also serves 
as a fairly accurate Nanafalia horizon 1narker. 
The aff(nities of the fauna as a whole are vague 
and generalized. Of the 40 or 41 species and 
vaneties only 1 species and 1 variety are re
stricted to the Nanafalia formation. Of the 39 
rmnaining forms, 9, or approxin1ately 25 per 
cent, range fron1 the Midway to the upper 
Wilcox o1· higher and have no significance in 
close correlation; of the 30 Nanafalia species 
occurring at not 1nore than two horizons only 
4, or 1.3 per cent, are restricted to the Midway 
and Nanafalia; the other 26, or approximately 
87 per cent, run fro1n the Nanafalia up to a 
higher horizon, of which 5, roughly 19 per cent, 
are not known except in the Nanafalia and 
Tuscahon1a formations. The fauna is, there
fore, obviously Wilcox in its ·affinities and 
n1arks the initiation of many of the most 
characteristic Wilcox univalves but exhibits 
no peculiarly close relationship with any one 
of the later horizons. 

1'.he Tuscaho1na is generally rather barren, 
but at Bells Landing and Greggs Landing, on 
Alabmna River, and at Tuscahon1a, on Tonl
bigbee River, extensive collections have been 
n1acle and worked up by Aldrich, Harris, and 
others. The check lists consulted record 
168 species. Of these species 121, or approxi
Inately two-thirds, are univalves. The fauna 
is well diversified, includes both herbivorous 

and carnivorous gastropods, and indicates 
rather warm, shallow waters, not exceeding 40 
fathoms, abounding in plant and animal life. 
The unusually large size attained by 'the indi
viduals collected at Bells Landing 1 suggests a 
peculiarly favorable environment, in which 
the inhabitants existed under optimum con
ditions. The best represented genera are 
among the larger univalves, notably the 
fusoids, fulguroids, tritons, and Cassidre. 
Among the bivalves the taxodonts are rela
tively rather numerous. Corbula also occurs 
in considerable nun1bers along with the ubiqui
tous V enericardia. The TusJahoma, u;nlike 
the Nanafalia, is clem·ly differentiated from 
the formations above and below. Of the 165 
species recorded 79, or nearly 50 per cent, are 
restricted to the Tuscahoma. Of the ren1ain
.ing 85 fonns 35 range both above and below 
the horizon and may be disregarded by the 
stratigrapher, leaving 49 species to be consid
ered. The Tuscahom_a marks the lower limit of 
range of 33 of these and the upper lin1it of range 
of 16. These :figures may appear n1ore signifi
cant than they really are, for the Bashi f~tuna, 
which succeeds the Tuscahoma, has been stud
ied in n1uch greater detail than theN a~afalia 
below it. However, the critical work that has 
been done on the Bashi makes all the more nota
ble the fact that almost half of the species 
recorded from the Tuscahon1a are peculiar to it. 

The Bashi formation ("Woods Bluff") pre
sents the largest and 1nost diversified fauna 2 

known from the Wilcox, notwithstanding the 
entire lack of evidence of any appreciable 
increase in the depth of the water. On the 
contrary, the larger univalves, the fusoids, 
t:t:itona, and Cassidre are relatively less numer
ous than in the lower Wilcox. Many of the 
sn1aller genera, however, abundantly repre
sented i~ the littoral and laminarian zones of 
our recent seas occur in very considerable num
bers. For example, 20 species of pleuroto
mids, 3 of Cancellaria, 2 of N ass a, 2 of Ceri
thium, and 3 of Corbula. The decrease in the 
number of the genera peculiarly characteristic 
of the sublittoral zone is, however, merely rela
tive, for 8 species of Fusus, 4 of Acteon, and 4-
of Volutidre have been recorded. The change 
in the character of the fauna is probably due 
not to any marked change in the depth· of the _ 

!Aldrich, T. H., Alabama Geol. Survey Bull. 1, pp. 54-55,1886. 
2 This fauna has recently been discovered in east-central Mississippi 

by E. N. Rose. 



32 LOWER EOCENE FLORAS OF SOUTHEASTERN NORTH AMERICA. 

water but to the finer sediments then in proc- recorded occurrences are the result of envi
ess of deposition, which afforded a more favor- ronmental conditions and not of chronologie 
able habitat to the mud-loving faunas than value. The range of the forms found west of 
had either the Tuscahoma or Nanafalia. The the Mississippi and the mingling of lower Wil
Bashi fauna recorded in the available check cox or even Midway forms with upper Wilcox 
lists numbers approximately 200 species. Of forms renders it almost certain that the Ala
these species 107, or more than 50 per cent, are bama faunules as at present known are indi
peculiar to the formation, 42 of them range vidually of slight stratigraphic significance. 
both above and below it and so lose their value There is thus no satisfactory paleozoologic 
for close correlations, and of the 42 remaining evidence for questioning the correlations based 
forms 25 range upward to the Bashi from older on the far more satisfactory data furnished by 
beds and 17 range upward into younger de- the fossil plants. 
posits, thus implying that the affinities with The large area of Wilcox in Mississippi, 2 Ar
the Tuscahoma fauna are closer than with the kansas, and Texas, and the deposits of Wilcox 
Hatchetigbee. age in Tennessee and Kentucky, have not fur-

The Hatchetigbee fauna is the most obvi- nished any marine fossiliferous outcrops. The 
ously shallow-water fauna recorded from the ·.absence of animal fossils over this vast area has 
Wilcox. A few new forms are introduced, always been a source of wonder. It might at 
which later become prolific, but it chiefly rep-. least be expected that the remains of insects 
resents the reduced remnant of an earlier life. would be found associated with the leaves in 
The capuloids, Trochidoo, and N aticidoo are the fine-textured clays, but no remains of this 
relatively a little more abundant, and Ostrea sort have been found in any of the Coastal 
is represented by 5 species instead of only one Plain formations earlier than the Pleistocene. 
or two, as at the earlier horizons. The known It is not difficult to account for their great 
Hatchetigbee mollusks number approximately variety in a deposit like that at Florissant, 
84 species, of which 27, or a little less ~han Colo., where the bulk of the sediments are 
one-third, seem to be peculiar to the horizon; volcanic ash and where solfataric vents existed 
19 of· the remaining forms occur in the over- in the immediate vicinity of Florissant Lake, 
lying Claiborne group and at sorrie lower hori- but their entire absence in the clays of the 
zon in the Wilcox; 33 of the 38 · remaining Wilcox is certainly remarkable. To be sure 
species .limited in range to the Hatchetigbee they may eventually be discovered, but the 
are not known from sediments later than the area of outcrop has now been carefully ex
Wilcox, and only 5 of the 38 range from the amined over many square miles without suc
Hatchetigbee upward into the higher forma- cess. The Wilcox flora indicates climatic con
tions of the Eocene. ditions from which a large insect fauna can be 

·west of Mississippi River the studies ·of postulated, as all the insect orders except the 
Harris and Veatch have demonstrated the Lepidoptera are re~orded 'from pre-Tertiary 
presence of marine fossiliferous Wilcox in deposits. 
Louisiana and along the Texas bank of Sabine The following obscure traces of insects are 
River. Harris 1 in 1899 listed 16 species of all that the Wilcox deposits have afforded up 
Pelecypoda and 25 species of Gastropoda to the present time. The commonest type of 
from these deposits. Some of the outcrops- fossil indicating the former presence of insects 
for example, those at Marthasville, La., and is furnished by the galleries constructed by the 
at Pendleton, Tex.-are regarded by Harris as Jarvoo of the Tineidoo (Lepidoptera) in the 
lower Wilcox; that at Sabinetown is correlated leaves of several species. These markings are 
with the Bashi formation of the Alabama sec- shown on the leaves of the following species: 
tion. As has already been suggested, the in- Anona ampla, Oarapa eolignitica, Ooccolobis 
sufficient character of the work thus far done eolignitica and 0. uvijerafolia, Oombretum ovalis, 
on the paleozoology of the Alabama Wilcox Dryophyllum moorei and D. tennesseensis, Ficus 
makes it impossible to determine the actual schimperi and F. ·vaughani, Terminalia hilgar
range of the species and to what extent their diana, Zizyphus falcatus and Z. meigsii. (See 

t Harris, G. D., and Veatch, A. C., A preliminary report on the 2 A small faunule has recently been discovered in Mississippi by 
geology of Louisiana, pp. 29Q-291, 1899. · E. N. Lowe. 
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Pls. XXIII, XXXI, XXXVIII, XXXIX, and 
XCII.) 

A specilnen of the so-called 1seed, tube, or 
cone galls, conu11only produced by species 
of Cecid01nyia (Diptera) and occasionally by 
tho Aphididre, is shown on a figured lettf of 
Rhamnus (Pl. CXI, fig. 1). The so-called peti
ole galls produced by son1e species of Hemip
tera and 111ore commonly by the gall flies 
(l~Iy:menoptera) are represented in the illustra
tion· of Oeclrela l)U?'yea?'ensis (Pl. LVI, fig. 2). 
Tho figured leaf of Icacorea prepaniculata (Pl. 
CVII, fig. 5) is badly riddled in a 111mmer 
suggesting the work of so111e Wilcox species of 
loid-cutting bee a1egachilidre of the order 
I-Tyn1onoptera). The uniforn1ity in size of the 
holes lends support to such an interpretation, 
although it is possible that these are due to a 
brood of leaf-eating caterpillars. · No traces of 
Coleoptera have been seen, and it is also strange 
that the groups with aquatic larvre like the 
Odonata and Ephemerida have not left some 
traces of their fon11er presence. At any rate the 
few obscure traces mentioned in the foregoing 
paragraphs show that there could have been 
nothing abnonnalin the Wilcox insect fauna. 

With the exception of teeth of Orocodylus 
gryl)US Cope, a Wasatch species, recently found 
in Texas, no traces of vertebrates except a few 
fish scales, as at the Pm'Year locality, have 
been discov-ered. 

Poorly preserved Unios occur in the clays of 
.tho !-lolly Springs sand or 1niddle Wilcox at 
Oxford, Miss., thus confirniing the presence of 
a Wilcox estuary u.t this locality, indicated also 
by the lithology. An undeterminable Cor
bula( ~),a genus characteristic of shallow 111arine 
or estuary n1uds, is presqnt ii1 the beds of 1niddle 
Wilcox (!-lolly Springs) age near Grand Junc
tion, T'enn., thus proving that the upper mn
bayn1ent deposits were nutrginal and n:ot con
tinental in character. The poorly preserved 
renutins of a large myriapod or possibly an 
isopod are associated with the fossil plants at 
I-Iolly Springs, Miss., and 1! miles west of Grand 
Junction and at Holly Springs and Puryear, 
Tenn. :Miss M. J. Rathbun is of the opinion t.1at 
these remains are related to the isopod genus 
Ligyda Rafinesque (Ligia Fabricius) represented 
by the com.mon Ligycla baucliniarw, which lives 
an1ong driftwood and seaweed in the littoral 
zone. Two of the best specin1ens are shown on 
Plate CXI, figures 7 and 8. 

50243°-16--3 

CHARACTER, SUCCESSION, AND AREAL 
DISTRmUTION. 

After the checkered nomenclatorial history 
of these deposits previously sketched in part, 
geologists have agreed that the term Wilcox 
group is their most suitable designation, as 
they are typically developed along Alabama 
River in Wilcox County, Ala. By typical is 
not to be underst~od typical in lithology, for 
the type of sediments of the upper embayment 
is much n1ore extensive, but typical.in the 
sense that the sections exposed along Alabama 
and Tombigbee rivers are the most complete, 
covering the whole chronologie interval of 
Wilcox sedin1entation and sharply set off fron1 
the uppern1ost :Midway below and from the 
Tallahatta buhrstone, the basal formation of 
the Claiborne group, above. 

The Wilcox deposits in general consist of 
more or less extensive lenticular beds of sands 
and clays. The sands are commonly cross
bedded and ferruginous, and in places contain 
clay balls. The clays are commonly carbona
ceous and their carbonaceous tuatter in places 
fonns considerable beds of lignite. 
· In Alaban1a and along Sabine River in 
Texas the deposits assume a mar~e characte1· 
with glauconitic sands and thin shell marls, 
and in Louisiana calcareous concretions are not 
lli1C0111mOn. 

Both lithologic and faunal considerations 
have suggested the segregation of the Wilcox 
deposits in Alaban1a that I have termed typical 
into the N anttfalin., Tuscahoma, Bashi; and 
Hatchetigbee forn1a.tions. 

The N anafa.lia formation, termed originally 
the "Coal Bluff sands and lignites" by Smith, 
from the bluff of that name on Alabama River, 
receives its name from the typical section at 
Nanafalia Landing on Tombigbee River. It 
consists· of sandy glauconitic beds that alter
nate with grayish calcareous clays, commonly 
fossiliferous enough to be termed shell n1m·ls, 
and that carry a large and distinctive fauna, of 
which the small Ostrea thirsre is the most abun
dant fonn. These marls are extensively indu
rated. At the base of the formation, and imn1e
diately above the 0 N aheola forn1ation of .the 
'Midway group, occurs a bed of lignite 5 to 7 
feet in thickness, which has been traced from 
Pike County, Ala., westward beyond Tombig
bee River, and doubtless is represented by the 
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uncertainly correlated lignites at the base of the across Alabama and northwestward through 
· Wilcox northward through the greater part of Mississippi. 
the outcrop in Mississippi. A large number of detailed local sections and 

The Nanafalia formation maintains a rather lists of animal species of the Wilcox formations 
uniform thickness across Alabama of about are given in the various reports by Dr. E. A. 
200feet. The lignite bed at its baseis amostim- Smith/ of the Alabama Geological Survey, and 
portant factor in the interpretation <?f the his associates T. H. Aldrich, L. C. Johnson, and 
geologic history of Wilcox time, for it unques- D. W. Langdon, jr., the major outlines of· 
tionably indicates a relatively extensive emer- which, first published in 1887, seem destined· 
gence at the close of the Midway, an emergence to stand. 
markep. by the withdrawal of marine waters .and ~ong Chattahoochee River the Wilcox is 
faunasfrom theneighborhoodofthemouthofthe represented by less than 200 feet of glauco
Ohio southward beyond the present outcrop of nitic fossiliferous sands and dark, laminated; 
the formation in southern Alabama, a distance· commonly lignitic clay. The clay is at some 
of over 400 miles, and by the occupation of the places rather hard. Several possible expla
surface by extensive swamp vegetation, as the nations of the thinness of the Wilcox along 
lignite was clear~y formed at the place of growth the Chattahoochee and eastward in Georgia 
of terrestrial vegetation. suggest themselves. The beds may never have 

The Tuscahoma formation, formerly termed attained the thickness that they did in cen
the "Bells or Greggs Landing series," consists tral and western Alaban1a; they may have 
of about 140 feet of gray or yellowish cross- been deposited and subsequently removed 
bedded sands and sandy clays massive below by erosion, or they may be almost entirely 
and laminated above,· generally poor in fossils covered by the extensive Claiborne transgres
except at two horizons where glauconitic shell sion that characterized the Georgia area. That 
marls carry an abundant and distinctive fauna. an interval of erosi~n was followed by one of 
The lower horizon is exposed at Greggs Land- transgression is indicated by the al1nost exact 
ing on Alabama River and the upper at Bells lithologic similarity of the deposits to those 
Landing on Alabama River and Tuscahoma · found in Alabama and Tombigbee· River sec
on Tombigbee River. · tions, which would not be the case if there had 

The Bashi formation, formerly termed the been a marked difference of physical condi
' 'Bashi or Woods Bluff series," from Bashi tions in the west Georgia area. In addition the· 
Creek in Clarke County and Woods Bluff on extensive interval of emergence at the close of 
Tombigbee River, where the glauconitic and the Wilcox and a transgression of the basal 
highly fossiliferous horizons in the formation Claiborne which I have claimed on general 
are exposed, consists of about 80 feet of calca- grounds finds local confirmation in the Geor
reous glauconitic sands and sandy clays. The gia region in the admittedly great overlap of 
shallowing of the Wilcox sea in this area, first the lower Claiborne deposits and in the phys
apparent in the upper part of the Tuscahoma ical evidences of unconformity between the 
formation, culminated in an emergence which Wilcox and Claiborne observed by Veatch and 
is marked by the 2-foot bed of lignite that Stephenson. 2 

marks the base of the Bashi formation. From Chattahoochee River northeastward . 
The Hatchetigbee formation, named fron1 poorly fossiliferous exposures of the Wilcox are 

the bluff of that name on Tombigbee River, identified at intervals over a belt 5 or 6 n1iles 
consists in the region of maximum thickness in width as· far as Flint and Ocmulgee rivers. 
near the river of about 175 feet of brown, pur- If the Wilcox was ever present.in eastern GeQr
plish, and gray laminated sandy clays, and gia. it is no~ deeply buried beneath the Clai;.. 
cross-bedded, inore or less glauconitic and cal- borne overlap. Deposits carrying a small 
careous fossiliferous sands. It thins both east- faiina suggesting theN anafal~a formation, and 
ward and westward from the type locality and· 
is overlain unconformably by the characteristic 
sediments of the'Tallahatta bubrstone, the low
ermost formation of the Claiborne group, a 
horizon which is well marked lithologically 

1 Smith, E. A., and Johnson, L. C., Tertiary and Cretaceous strata or 
the Tuscaloosa, Tom big bee, and Alabama rivers: U. S. Geol. Survey 
Bull. 43, 1887. Smith, E. A., Johnson, L. C., and Langdon, D. W.,jr., 
Report on the geology of the Coastal Plain of Alabama, Alabama Geol. 
Survey, 1894. 

2 Georgia Geol. Survey Bull. 26, p. 228, 1911. 
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consequently referred to the Wilcox group, are 
represented in the Santee drainage basin of 
South Carolina by the Williamsburg forma
tion, which is the easternmost known outcrop: 

The Aquia formation of the middle Atlantic 
slope in Maryland and Virginia is unquestion
ably in part contemporaneous with the Wilcox 
of the Southern States. It repre.sents, how
ever, either a different geologic province or an 
area of sedimentation separated by n consider
able eastward extension of Eocene land in .the 
North Cn,rolina region. Its fauna and lithol
ogy denote typically mru·ine deposition, and as 
only two vague forms ascribed to Cru·polithus 
represent the terrestrial flora, it has little inter
est in the present connection.1 

West ·of Tom big bee River in Alabama the 
strike of the Wilcox forn1ations swing~ ru·ound 
to the northwest and becomes due north in Mis
sissippi. The fonnational units of Alabama 
lose their identity within a short distance from 
the Mississippi line by a gradual transition into 
~ands and clays without n1arine faunas but 
containing an abundant representation of the 
terrestrinl flora. The Wilcox deposits form a 
belt in northern :Mississippi in places 50 miles 
wide and underlie nU the State except the 
nortl1eastern tier of counties. Lithologically 
these beds are divisible into tlu·ee formations, 
which Lowe 2 has na1necl the Ackerman beds 
(at the base), the I-Iolly Springs s.ands (middle 
formation), and the Grenada beds (at the 
top). 

The Ackennan fonnation, 3 na1ned fron1 the 
town of Acker1nan in Choctaw County, is pre
vailingly a-rgillaceous and consists of about 300 
feet of dark-gray lignitic and ferruginous sandy 
clays, beds of lignite, considerable concre
tionary and bedded carbonate of iron, and fer
ruginous sandstones. A 6-foot bed of lignite 
occurs in southeastern Lafayette and north
western Calhoun counties. 

The liolly Springs sand, named from the town 
in Benton County, l\1iss., is prevailingly arena
ceous and constitutes an in1portant artesian 
horizon. The fonnation consists of about 350 
feet of cross-bedded, 1nostly coarse, 1nicaceous 
white to yellow, red, and purple sands, indu
rated in places, which contain lenses of greater 
or less extent of pink or white, rarely chocolate-

l~{!oryland Gool. Survey, Eocene, 1901. 
2 Lowe, E. N., Mississippi Geol. Survey Bull. 10, p. 23, 1913. 
u Soo local section for Potts Camp on p. 42. 

col.ored, and generally siliceous clays. Most of 
the Wilcox plants of the eastern Gulf area have 
come from this formation and a number of 
local sections of plant-bearing outcrops are 
given in the chapter devoted to local sections. 

The Grenada formation, named frmn the 
town and county in north-central Mississippi, is 
prevailingly argillaceous and consists of .about 
200 feet of pinkish or yellow to chocolate, 
sanely micaceous la1ninated clays and ferrugi
nous sands, greatly resmnbling lithologically the 
Hatchetigbee fonnation of Alaban1a. It has 
not been found to contain any remains of inver
tebrates~ This formation does not contain any 
considerable amount of lignite, and detennina
ble fossil plants have been found only at the 
type locality. 

In passing northward into Tennessee the out
cropping strata carrying a Wilcox flora strike 
somewhat east of north, appearing as a broad 
belt fron1 30 to 60 miles in width. The lower 
(Ackerman) formation of the Wilcox group of 
Mississippi has not been recognized in Tennes
see. The strata of Wilcox age in Tennessee 
forn1 an indivisible unit that corresponds in 
great part, both lithologically and paleobo
tanically, to the middle fonnation (Holly 
Springs sand) of the Wilcox group of l\1issis
sippi. The beds consist of interbedded sands 

' clays, ancl.lignites, but the lignites are nu1eh 
less developed than in the basal Wilcox of 
Mississippi and Alabama. The bedding dif
fers greatly frmn place to place and nmner
ous local unconformities are mnphasizecl by 
redeposited pebbles and balls frmn contenl
poraneous clay. lenses. The s·ands are fine to 
coarse and range from white to orange or reel. 
The clays range from pure gray plastic clays to 
sandy lignitic clays. l\1ost of thmn are hiah in 
silica and contain nn abundant flora. 

0

(See 
pp. 40-42 for sections.) The thickness has not 
been detern1inecl but is probably froni 500 to 
600 feet. In the deep well at Memphis, 25 
miles west of the western outcrop of strata of 
Wilcox age, these beds were reported to be 
between 750 and 800 feet in thickness. The 
heavy beds of lignite, so prominent in the upper 
beds of Wilcox age near the head of the enlbay
ment from Mayfield, Ky., westward, are app~r
ently represented by the thick beds of lianite 
. b 

Ill the upper part of the strata of Wilcox age 
reported from numerous wells in the western 
parts of Haywood and Weakley counties, Tenn. 
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The strike of the beds of Wilcox age swings 
to the northwest a short distance within the· 
State of Kentucky and becomes west in 
McCracken and Ballard counties. The land
ward margin of the beds crosses the southern 
end of Illinois, where, however, they are as a 
rule either entirely re1noved by the erosion of 
Ohio and Mississippi rivers or are deeply buried 
by alluvial deposits. Deposits correlated with 
the Wilcox are 325 feet thick in the well at 
Cairo, Ill. Lithologically the deposits of Wil
cox age in Kentucky are like those of Tennes
see, but several beds of lignite occur toward the 
top. and numerous local unconforn1ities 1nark 
oscillations in level. (See pp. 50-51 for discus
sion of sections.) The clays contai1~ well
preserved plant remains at several localities, 
notably the classic ones at Wickliffe and Boaz. 
At Wickliffe well records give a thickness of 
430 feet for the deposits of Wilcox age. 

Little is known regarding the presence of 
strata of Wilcox age in southeastern Missouri 
because of erosion and subsequent alluvial 
cover. Deposits of that age are, however, 
reported in wells. The strike of the beds of 
that age is southwest across Arkansas and the 
deposits underlie the surface of the whole State 
south and east of the Cretaceous and :Midway 
outcrops. The surface of the State of Louisi
ana is also underlain by these beds, except in 
small areas where doming or fault blocks have 
brought up Cretaceous or Midway deposits. 
The Wilcox deposits in Arkansas and Louisiana 
have an estimated thickness of 400 to 800 feet 
and are predominantly dark carbonaceous 
sands and brown lmninated, commonly selenitic 
clays. In places the beds are indurated and 
contain transported balls of lignite and clay, 
especially toward the Texas border, where cal
careous cohcretions are also common. · (See Pl. _ 
V, p. 39.) In many places also they contain leaf 
ren1ains, as in the vicinity of Shreveport. Leaf 
remains in the clays are commonly fragmentary 
and indeterminable. More or less sandy ferru
ginous segregations contain identifiable remains 
of plants, as at Coushatta, Frierson Mill, Na
borton, and Mansfield, La., and Little Cypress 
Bayou across the Texas border. Brine in some 
places occurs in the pervious sands of the Wil
cox, and they are reported to contain small 
quantities of oil. · 

A few invertebrate fossils occur from Shreve
port southwestward to Sabine River,. along 

which fossiliferous calcareous glauconitic marls 
are reported from several outcrops. Deposits 
of Wilcox age extend across Texas .frmn the 
Sabine southwestwl.trd to the international 
boundary and on across the Rio Grande an 
indeterminabie distance into Mexico. W e'st
ward from Sabine River, that is, landward from 
the Eocene sea, the complex of sands, clays, 
lignites, and marine fossiliferous calcareous 
glauconitic marls of the Sabine section n1erge 
in a short distance into practically unfossilifer
ous littoral deposits made up of intertonguing 
lenses of sands, lignitic selenitic clays with 
traces of leaves, and lignites. Large concre
tionary masses of hard sandstone are cl::arac~er
istically developed in son1e areas. These lig
nitic and littoral sands and cla)TS have. an esti
mated thickness of 500 to 600 feet. The upper
mbst Wilcox in northeast Texas c<:msists of 
stratified white and red sands and sandy clays, 
entirelyunfossiliferous and free frmn anyconsid
~rable quantity of _lignite. These sands con
stitute the Queen City beds of Kennedy.1 

West of Colorado River no detailed studies have 
been n1ade, but deposits of Wilcox age are 
extensively developed along the Rio Grande as 
coarse sands overlain by fine n1icaceous sand
stones, which are succeeded by alternatingobeds 
of shales, sandstones, and workable lignites. 
The whole thickne.ss is estilnated to be at least 
850 feet. 

These. data complete a brief sketch of the 
lithologic character, succession, and areal dis
tribution of the deposits of vVilcox age, fron1 
their easternn1ost occurrence in Georgia to the 
place where they cross the Rio Grande into 
Mexico, a distance of nearly 2,000 1niles along 
the strike. 

STRATIGRAPHIC RELATIONS. 

The stratigraphic relations of the Wilcox 
group are relatively sin1ple. Throughout its 
known extent it overlies the deposits of the }.Eel
way formation and is in turn overlain by those 
of the Claiborne group. These relations have 
always been considered to be those of cmiform.
ity, but there are many indications of a long 
interval of erosion between the Midway and the 
Wilcox, and a less conclusive amount of data. 
indicates a similar interval between the Wilcox 
and the Claiborne. Considering first the un-

1 Kennedy, '\Villiam, Acad. Nat. Sci. Philadelphia Proc., pp. 135-136, 
1895. 
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conformity between the Midway and Wilcox, 
I run· aware of only one or possibly two local
ities where direct physical evidence of an 
erosion interval is available. The first locality 
is in the vicinity of Fort Gaines, Ga., where 
nmnorous pothole-like depressions in\ lin1estone 
of tho !\1idway forn1ation, in places 20· feet 
in depth, are filled with Wilcox deposits. A 
second locality widely removed fron1 the pre
ceding is along the Rio Grande, where, how
ever, the deposits have not been positively 
correlated. In southwestern Maverick County, 
along the Rio Grande between White Bluff and 
the line between !\1averick and Webb coun
ties, according to information communicated 
by L. W.. Stephenson, marine fossiliferous beds 
of limestones, clays, and glauconitic sands 
of !\1iclwn.y age are sepaJ·ated by a n1arked 
erosional unconfonnity fron1 the overlying 
bods provisionally regarded as of. Wilcox age. 
The Wilcox consists of 200 to 250 feet of 
irregularly bedded medium to coarse grained 
sandstone, with subordinate thin lan1inated 
lnyers and lan1inre of gray clay, many thick 
1nassive lenses of sn.nd, more or .less lignitic, 
and much fragmentary vegetable material. 
At one place a well-developed basal conglom
erate 2 to 3 feet thick, is largely made up of 
pebbles of iron carbonate derived from the 
underlying Midwn.y. In so vast an area, where 
all the studies have been of a reconnaissance 
nature, breaks in the sedimentation will prob
ably not be easily recognizable in the field., par
ticularly when the general lithologic similarity 
hetiwoen shallow· wn.ter and littoral sediments 
of difrerent ages is borne in mind. Besides the 
faunal changes that mark the transition from 
!\1idway to Wilcox, which are considerable, and 
tho floral chru1ges, which are inadequately 
known because of the paucity of the Mid
wn.y ( ~) flora, it n1ay be noted that succeeding 
the Midway, during which time 1narine faunas 
penetrated northward at least into Tennessee, 
there was preserved at the base of the Nana
falia formation an extensive bed of lignite 
from 5 to 7 feet in thickness. That this was 
fonned in place (autochthonous) by terrestrial 
vegetation and that the Inarine waters had 
withdrawn southward beyond the present out
crop is almost certainly established. It n1ay 
also be noted that northward along the contact 
of the outcrop of the Wilcox beds with the 
Midway successively younger Wilcox beds rest 

on the Midway, so that· the middle' Wilcox. 
(Holly Springs sand) of Oxford and I-Iolly 
Springs, Miss., several hw1dred feet above the 
base ofthe Wilcox in that latitude, are the ex
treme basal de'posits ·of the beds of Wilcox age 
in Henry County, Tenn. These horizons can 
be traced by the lithology and are strikingly 
confirmed by the distribt1tion of the flora in 
the eastern Gulf area. In addition the well 
records available for study show that the Wil
cox as a whole becomes thicker down the clip, 
a sw·e indication of either erosion or of deposi
tion during an advance and subsequent retreat 
of the Gulf waters. 

In the western Gulf area the floras are not· 
sufficiently represented for exact correlation. 
Nevertheless, as shown in the discussion of the 
local sections and of correlation, all the floras 
across Arkansas and Louisiana westward to 
Wilson County, Tex., are· not older than the 
Holly Springs sand (middle Wilcox). The de
posits containing these floras commonly lie but · 
a short distance above the top of the deposits 
of Midway age, as at Benton and !\1alvern in 
Arkansas or along Calaveras Creek in Wilspn 
County, Tex. The well records in theN aborton 
oil field of western Louisiana show that thick 
beds, representing all of the lower Wilcox and 
most of the middle Wilcox of 'the eastern Gulf 
region, were extensively transgressed by the 
late :midclle Wilcox and nowhere reach the sur
face as an outcropping formation. The lignites 
mined in Burleson and Wood counties, Tex., 
probably represent the middle Wilcox. The 
floras pre.served are sufficient to render conclu
sive the statement that the Wilcox deposits of 
the western Gulf area are either of I-Iolly 
Springs (middle Wilcox) or Grenada (upper 
Wilcox) age. In other words, the Ackerman 
or lower Wilcox of the eastern Gulf area does 
not outcrop west of Mississippi River. 

These facts clearly demand an interval of 
emergence and erosion between the Midway 

·and the Wilcox, an interval of considerable 
duration but of not very great change in level. 

The proof of a similar interval between the 
Wilcox and the overlying Claiborne is not so 
conclusive. It rests on the physical evidence 
of an erosional interval observed by Veatch 
and Stephenson 1 at several localities in western 
Georgia; on the littoral character of the basal 
beds (Tallahatta bulu·stone) of the Claiborne 

1 Veatch, Otto, and Stephe!lSon, L. W., Georgia Gool. Survey Bull. 26, 
p. 228, 1911. 
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group; on the undoubted great overlap of the 
lower Claiborne in Georgia; on the very great 
change in faunas, and especially in floras, in 
passing from the Wilcox to the Claiborne, for 
of over 300 kllown species of Wilcox plants less 
than -half a dozen have been discovered in the 
extensive floras of the Claiborne. Evidence of 
the northward thinning of the Claiborne, iri.di
cating deposition during transgression and re
treat of the waters is furnished by the sections 
along Crowleys Ridge, Ark. The section on Boli
v~r Creek containing Wilcox plants is discussed 
on page 52. A considerable bed of lignite lies 
at or near the base of the Claiborne at numerous 
locaJities in ·Arkansas, Louisiana, and Texas~ 1 

The conclusion is reached that the relations 
of land and water in this area between the end 
of the Upper Cretaceous and the d~wn of the 
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SECTIONS IN MISSISSIPPI. 

GRENADA, GRENADA COUNTY. 

An abundantly fossiliferous outcrop in a 
bluff on the right bank of Bogue Ri.Ver half a 
mile above the wagon bridge and 1 nlile east of 
Grenada, in Grenada County, Miss., was discov
ered by E. N. Lowe, State geologist of Missis
sippi. It is of considerable importance because 
of its location so far south in theembaymentarea 
and also-because it is so near the top of the Wil
cox group, for the overlying Claiborne outcrops 
within a mile or two to the west, and the plant-. 
bearing horizon is hence within 100 feet of the 
con tact of the Wilcox and the Claiborne. The 
whole section is about l50 feet in· thickness, but 
the upper and more sandy portion is mostly 
concealed. by slumping and vegetation. Along 

N. 

FIGURE I.-Diagram showing oscillations of the strand. line in the Mississippi embayment 
during earlier Eocel).e time. 

Claiborne or middle .Eocene were as shown in 
figure 1. 

THE PLANT-BEARING OUTCROPS. 

The individual sections in the Wilcox group 
that are exposed to observation are nowhere 
of very great thickness but in many places 
can be augmented by well records, and as tl;le 
attitude of the deposits is so uniform through
out most of the region in which they occur it 
is possible to trace the different horizons from · 
place to place in spite of the very great lateral 
variability of the materials. 

The following sections of plant-bearing out
crops are considered in geographic order from the 
southernmost, in Mississippi, northward around 
the head of the embayment and then southwest
ward across Arkansas, Louisiana, and Texas. 

1 See Berry, E. W., Erosion intervals in the Eocene of the Mississippi 
embayment: U. S. Geol. Survey Prof. Paper 95, pp. 73-82, 1915 (Prof. 
Paper 95-F). 

the river the bluff shows about 30 feet of lanli
nated brownish, 1nore or less indurated, sili-· 
ceous clay that contains white, somewhat mica
ceous sand films, slightly iron stained and much 
less micaceous than the material around Ox
ford, Miss. The clays carry considerable con1-
minuted lignite and abundant plant remains, 
especially about 15 feet above the base. (See 
Pl. VI, A, p. 44.) · I have identified the follow
ing 63 species, which I collected from this out
crop with the assistance of Dr. E. N. Lowe: 

~~ Anacardltes grevllleafolia . 
. Apocynophyllum mississlppiensis. 

Apocynophyllum sapindifolium. 
Aralia acerifolia; 
Aralia jorgenseui. 
Artocarpus pungens (?): 
Banksia saffordi. · 
Bumelia grenadensis. 
Crenomyces pestalozzites. 



U. S. GEOLOGICAL SURVEY PROFESSIONAL PAPER 91 PLATE IV 

A. EXPOSURE OF FOSSILIFEROUS CLAY OF WILCOX AGE IN THE LAGRANGE 
FORMATION AT PURYEAR, TENN. 

B. EXPOSURE . OF FOSSILIFEROUS CLAY IN THE HOLLY SPRINGS SAND AT 
OXFORD, MISS. 



U. S. GEOLOGICAL SURVEY PROFESSIONAL PAPER 91 PLATE Y 

A . CALCAREOUS CONCRETIONS IN SANDS OF THE WILCOX GROUP~ 
SHREVEPORT, LA. 

B. LIGNITE BALLS OR CONCRETIONS IN SANDS OF THE WILCOX 
GROUP AT LEIGH, TEX. 



• 

PLANT-BEARING OUTCROPS. 39 

Cn.navalia eoceuica. 
Canna eocen.ica. 
Cappu.ris eocen.icu.. 
Carpolithus grenadeusis. 
Carpolithus pilocarpoides. 
Carpolithus sophorites. 
Cassin. glen.n.i. 
Cassia lowii. 
Cassin. mlsslssippien.sis. 
Chrysobalan.us ~ocen.ica. 
Chrysobn.lan.us in.req uu.lis. 
Chrysophyllum ficifolia. 
Cithn.rexylon. eolign.iticum. 
Du.lbergltes eUipticifolius. 
Dal bergites ovatus. 
Dillen.ites tetmcemfolia. 
Dillen:ites texensis. 
Dryophyllum puryen.rcnsis. 
Dryophyllum ten.nesseensis. 
Engelhu.rdtiu. ettingshauseni. 
Eugenia. gren.adensis. 
Ficus monoclon. 
Ficus puryearensis. 
Fra.xinus johnstrupi. 
Gleclitsiophyllum eocenicum. 
Juglans schimperi. 
Melastomites u.mericn.n us .. 
Meniphylloides ettingshn.useni. 
Mespilodu.plme eoligniticu.. 
lVt:etop.ium wilcoxianum. 
:M:imosi.tes variabllis. 
Mimusops mississippiensis. 
:Myrcia ben.tonensis. 
Myrc.in. grenadensis. 
Myrica. wilcoxensis. 
Ncctandrn. la.ncifol.in.. 
N ectandm pseuclocoriu.cea. 
Nipaclites burtini umbonu.tus. 
Oreodaphn.c obtusifoliu. . 
Phyllites wilcoxensis. 
Plu.nera crenn.ta ( ?) . 
Proteoicles wilcoxensis. 
Pteris pseudopinnreformis. 
Rhamnus cleburni. 
Rhamnus coushatta. 
Su.balites grayanus. 
Su.pindus formos1ts. 
Sn.pindus mississippiensis. 
Sapind us oxfordensis. 
Sophora wilcoxin.na. 
Sterculia puryearensis. 
'l'erminu.lia wilcoxianu.. 
'remstrremites lu.nceolatus .. 
Ternstrremites ovatus. 

This list represents the largest Wilcox flora 
fr01n any single locality except that at Pur
year, 'fenn. It includes no gyn1nosperms. 
There are 1 leaf-spot fungus, 2 ferns, 4 nlono
cotyledons, and 56 dicotyledons. There are 

hut 10 Leguminosre, 4 Lauracere, and ~ 1\1ora
cere. Fifteen species are peculiar to this 
locality. They are referred to the genera 
Apocynophyllun1, Aralia, Bumelia, Carpo
lithus, Cassia, Dnlbe.rgites, Eugenia, Mimu
sops, }.-fyrcia, Nipadites, Phyllites, and Ter
minalia. None of them are generic types pe
culiar to the locality except Dalbergi.tes and 
Nipaclites. A reference to the tn.ble of dis
tribution shows that 10 of the Grenada species, 
or 17 per ce~t, appear in the Ackerman for
mation or basal Wilcox, and that 33 species, 
or 54 ,per cent, are com1non to the Puryear 
locality. 

OXFORD, LAFAYETTE COUNTY. 

The sections in and around Oxford are of 
especial interest not only beeause of the fossil 
plants they contain but particularly since the 
so-called Lafayette formation was ·named fron1 
Lafayette County, Miss., and the railroad cuts 
at Oxford were considered the type section of 
thi~ formatioi1 by I-Iilgard, Safford, Smith, and 
McGee. 1 There are no. deep wells in the county 
which would serve to give the distance above 
the base of the Wilcox, but a rough estituate 
shows it to be between 300 and 350 feet. The 
littoral character of the Wilcox sedin1ents at 
this horizon is well shown in the few selected 
sections that follow. (See Pl. IV, B.) 

Section east of Illinois Central Railroad, one-half mile north 
of depot at Oxford. 

Feet. 
1. Brown loam . . . . . . . . . . .. . . .. . . . . . . . . . . .. . 1- 2 
2. Rather coarse brown stratified sand......... 4- 6 

Holly Springs saud : 
3. Gray to white siliceous clay masses of greate1; 

or less size, carrying casts of U nio and 
abundant leaf impressions.·............. 0- 5 

4. Stra.tified orange sand ....... _............ 2- 3 
5. Lens of gray siliceous clay, with poorly pre

served leaf impressions.................. 0- 4 
6. Coarse brown cross-bedded sands separated 

by ferruginous indurated bands l inch to 
3 inches in thicki1ess, replaced horizon-
taJly by pinkishorgrayish-bufi finer sands. 10-12 

This section is at or near the exact outcrop 
that was the basis for the drawing of the ''cut 
at Oxford" figured by I-Iilgard on page 6 of 
his ''Report on the geology and agriculture of 
Mississippi" and reproduce<l by McGee in his 

I Berry, E. W ., Jou.r. Geology, vol. 19, pp. 249-256, figs. 1-4, 1911. 



40 LOWER EOCENE FLORAS OF SOUTHEASTERN _NORTH AMERICA. 

extensive paper on the Lafayette formation/ 
but there has of course been ·considerable 
erosion in the 50 years that have elapsed since 
Prof. Hilgarcl made his sketch. Some geolo
gists, notably E. A. Sn1ir,h, are inclined to see 
an unconforn1ity in this section between Nos. 
3 and 4, particularly because the clay outcrop 
is irregular i:tnd neighboring exposures show 
pellets or larger disconnected masses of clay. 
These features are. due prim.arily to current 
bedding and weathering and are intrafornla
tional, as is conceded by McGee. This rela
tion is indicated by tracing .the exposure up 
the near-by ravine to the northeast, as shown in 
the following section. The strata included in 
the preceding section are overlain in this local
ity by typicallenf-bearing clays of the Wilcox. 

Section in ravine at Oxford abo'ut 200 yards north of the 
courthouse. 

Feet. 
1. Brown loam............................. 0- 1 

Holly Springs sand: 
2. Loam. grading into reddish compact, rather 

fine sands with a few scattered pieces of 
limonite (probably not a primary feature); 
the sands become looser and are buff 
toward the base. . . . . . . . . . . . . . . . . . . . . . . . . 9-10 

3. Similar stratified sands, lighter in color and 
more aigillaceous than material in No. 2, 
carrying small clay pellets at the base; 
about . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

4. Grayish sandy clay, more or less ferruginous 
stained and containing some scattered thin 
iron crusts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3- 4 

5. Brownish stratified sand similar to that of 
No. 2, containing layers of gray laminated 
clay grading into brownish or bluish lami-
nated clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5- 6 

6. Laminated clays passing gradually into 
darker, more massive, and somewhat more 
micaceous clays, in places very arenaceous 
and containing numerous leaves of plants. 20 

Bed No. 6 grades horizontally into the 
lighter, sandy laminated clays exposed along 
the railroad immediately south of the first 
section and are at the same level as the lower 
sands in that section. The massive argilla
ceous beds in the ravine are somewhat bluish 
in color but on drying become brownish 
banded ringing clays. The gray films of sand 

in the laminated clays contain much brownish 
comminuted vegetable matter, but apparently 
no leaves have been found in them, possibly 
because they do not lend then1selves to exploi
tation. The leaf remains a~e not especially 
abundant but are rather generally distributed 
through the more massive clays and represent a 
considerable flora. Palm leaves are especially 
abundant and large, son1e being several feet in 
dian1eter, but they are very difficult t.J collect. 

The following species occur he~e: 
Railroad cut. 

Apocynophyllum tabellarum. 
Ficus vaughanl. 
Oreopanax oxfordensls. 
Sabalites grayanus. 
Sapindus oxfordencls. 

Ravine. 

Acacia wilcoxensis. 
Apocynophyllum wilcoxense. 
Camomyces laurinea. 
Crenomyces my:rt::e. 
Crenomyces pestalozzites. 
Crenomyces sapotre. 
Canna eocenica. 
Cinnamomum mississippiensis. 
Cinnamomum vera. 
Dryophylhim tennesseensis. 
Ficus cinnamomoides. 
Glyptostrobus europreus. 
Myrcia bentonensis. 
Myrcia vera. 
N ectandra lowii. 
N ectandra pseudocoriacea. 
Oreopanax oxfordensis. 
Palreodendron amm~icanum. 
Pithecolobium oxfordensis. 
Sabalites grayanus. 

. Zizyphus meigsii. 

This horizon is comparable to the buff clays 
carrying Sabalites which underlie the clay lens 
at Puryear in Henry County, Tenn., and wh1.ch 
have furnished the very large flora described 
frmn that locality. 

I give only one other section at Oxford, one 
that shows even· more conclusively than the 
preceding section that the Wilcox in this county 
is indivisible ·and that there is nothing cor
responding to a Lafayette formation in La
fayette County. 

8ection of Holly Springs sand in cut of Illinois Central Railroad 1 mile north of Oxford depot. 
- Feet. 

1. Yellowish argillaceous stratified sand, grading downward into No.2; about.................... 10 
2. Grayish and pinkish sands, much cross-bedded, with clay laminre........................... 10 
3. Medium coarse, much cross-bedded micaceous sands alternating in 2 to 4 foot beds with 2 to 3 

foot beds of very thinly laminated greanish or pinkish gray clay containing fine sand films, 
the whole about ..... · .................. , ............................... ~ . . . . . . . . . . . . . . 25 · 

1 McGee, W J, U.S. Gaol. ·survey Twelfth Ann. Rapt., pt. 1, p. 457, fig. 58. 1891. 

• 
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Deep wells aPe lacking throughout Lafayette 
County. The only record that I can find is 
that of tho city well at Oxford, given by Crider 
and J"ohnson 1 on the authority of W. N. Logan 
and vV. R. Perkins. It furnishes a welcome 
addition to the surface exposures in this vicinity, 

Jlti'Sand 
1 to 6 from section exposed 
in ravine 
(a) Continued do·wnward 
from city well record 

:FIOURl~ 2.-Section of Wilcox deposits at Oxford, Miss. 

' Crider, A. F., and Johnson, L. C., U.S. Geol. Survey Water-Supply 
Paper 159, p. 65, 1906. 

and shows that the Wilcox has a n1inimum 
thiclmess of at least 300 feet at this point. 
'!"'he record is as follows: 

Record of city 'well at Oxford, Miss. 
Feet. 

Clay and sand ................................. ·..... 90 
Sand ..... :......................................... 15 
Clay ..................... :· ........... ·.· ............ fl7 
Soapstone (clay)................................... 78 
Hard sandstone..................................... 50 

In figure 2 is given a diagrmn of the section 
as measured in the ravine north of the court
house, together with the downward coutinu~
tion of the beds as shown in the record of the 
city. well. 

HOLLY SPRINGS, MARSHALL COUNTY. 

Both the potteries at Holly Springs obtain 
their clay fr01n near-by exposures in the san1e 
hill about 1;} n1iles east of the town. The 
small opening on the south slope of ·this hill 
shows the following sequence of materials: 

Section of Ifolly Springs sand at Ifolly Springs, .Miss. 

Feet. 
1. Brownish sanely loam; about..................... 5 
2. Gray sandy clay becoming purer, more distinctly 

bedded, and darker toward the base, 'where it 
carries fi~1ely preserved impressions of leaves; 
exposed ........ · ...... ·.; . . . . . . . . . . . . . . . . . . . . . . 10 

The leaf-bearing portion is 1 to 2 feet thick 
and is underlain by n1ore sanely materials. 
The following species occur here: 

Anacardites marshallensis. 
Bumelia lanuginosafolia. 
Cresalpinia wilcoxiana. 
Cresalpinites mississippiensis. 
Canavalia eocenica. 
Capparis eocenica. 
Cassia emarginata. 
Cassia fayettensis. 
Cassia wilcoxiana. 
Cedrela wilcoxiana. 
Cinnamomum obovatus. 
Cinnamomum vera. 
Citharexylon eoligniticum . 

. Dillenites serratus. 
Dryophyllum tennesseensis. 
Drypetes prelaterlflora. 
Engelhard tia ettingshausen i. 
Ficus sp. 
Ficus myrtifolius. 
Gleditsiophyllum entadaformis. 
Gleditsiophyllum fructuosum. 
Guettarda ellipticifolia. 
Laguncuhu·ia preracemosa. 
N ectandra pseudocoriacea. 
Oreodaphn~ mississippiensis. 
Oreodaphne obtusifolia. 

• 
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Paliurus augustus. 
Paliurus mississippiensis. 
Reynosia prrenuntia. 
Sabalites grayanus. 
Sapindus formosus. 
Sapindus linearifolius. 
Solanites saportana. 
Sophora wilcoxiana. 

The larger opening on the north slope shows 
3 to 5 feet of brownish argillaceous sand, under
lain by about 20 feet of gray stratified clay in 
beds that are alternately of different degrees 
of purity or sandiness. At the base of the 
exposure in a near.:.by ravine the following 
species were collected: 

Cassia emarginata. 
Cedrela wilcoxiana. 
Celastrus bruckmannifolia. 

Celastrus minor. 
Cinnamomum vera. 
Dodonrea wilcoxiana. 
Dryophyllum terinesseensis 
Ilex eolignitica. · 

. Paliurus augustus. 

EARLY GROVE, MARSHALL COUNTY. 

Early Grove is situated in northeastern Mar
shall County, Miss., at an elevation between 
450 and 500 feet, less than 15 miles directly 
along the strike north of the plant locality at 
Holly Springs. The exact locality is at Well
horns, about 1 mile southeast of the town and 
just east of the public road, where extensive 
gullies have been eroded in the upland. The 
following section is exposed: 

Section of Holly Springs sand at Early Grove, Miss. 
Feet. 

1.. Orange, brown, yellow, and gray compact coarse cross-bedded sand, grading downward into 

No.2 ................. ~---····························································· 15 
2. Gray, more or less ferruginous stratified sand; thin iron crust at base......................... 15 
3. Gray, pinkish, and white arenaceous laminated clay, containing in places thin iron crusts and 

poorly preserved impressions of leaves, grading downward into No. 4..................... 8 
4; Brownish-drab, rather pure clay, thickly laminated, and containing t,hin films of fine light 

sand with well-preserved leaf impressions; exposed ....................................... 4-5 

A small collection was made here in 1889 by 
L. C. Jolmson from No.4, and three specimens 
from No. 3 were ·collected by W J :McGee 
shortly. afterward. McGee's specimens· ·are 
Cassia eolignitica Berry, Engelhardtia ( Oreo
munnea) mississippiensis Berry, and Sapindus 
mississippiensis Berry. I visited this locality 
in 1910 and 1913 and collected much 1naterial 
from the lower member .. A st~dy of this col
lection and that made by Jolmson furnishes 
the following list of species: 

Antholithus marshallensis. 
A vicennia niticlaformis. 
Bumelia pseuclotenax. 
B umelia wilcoxiana. · 
Cresal pinia wilcoxiana. 
Canavalia acuminata. 
Capparis eocenica. 
Cassia eolignitica. 
Cassia glenni. 
Cassia marshallensis. 
C:fssia tennesseensis. 
Ceclrela mississi ppiensis. 
Celastrus eolignitica. 
Celastrus veatchi. 

· Engelharcltia ettingsha~1seni. 
Engelharcltia mississippiensis. 
Euonymus splenclens. 
Exostema pseudocaribreum. 
Ficus myrtifolius. 
Glyptostrobus europreus. 

Heterocalyx saportana. 
Ilex vomitor:iafolia. 
Inga mississippiensis. 
Lycododites ( ?) . eoligniticus. 
Mimosites variabilis. 
Paliurus mississi ppiensis. 
Sa pincl us linearifolius. 
Sapindus mississippiensis. 

HURLEYS, BENTON .COUNTY. 

This locality, known as Hurleys schoolhouse, 
and formerly in Tippah County but now in 
Benton County, was discovered by E. W . 
Hilgard before the Civil War, and his collection 
formed the basis for· a. number of species 
described by Lesquereux in 1869. 

The outcrop is 4 miles west of the town of 
Blue Mountain, Miss., and had not been re
visited until it was rediscovered by E. N. Lowe 
in 1912. I visited it in company with Dr. 
Lowe in 1913 .. The schoolhouse has long since 
disappeared, and its site, on the summit of a low 
hill, is occupied by Flat Rock Church. On 
the slopes of the hill the leaf-bearing clay iron
stone" outcrops as an almost concealed ledge 

· about 20 feet below the top of the hill, overlain 
by brown or reddish, more or less indurated 
sand. The leaf-bearing layer is generally 
free from sand ancl. is lamina ted and high in 
iron. Below this stratum lies an undetermined 
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thiclmess of gray sandy clays of the Ackerman 
fonnation of the Wilcox group. The outcrop 
is probably less than 100 feet above the base 
of the Wilcox, . as the contact with the Sucar
noochee clay of the tu1derlying Mid)vay group 
is only about 1~ nules to the east. The fol
lowing species occur at this outcrop, :which 
tlll'oughout the systematic portion of my work 
is referred to sin1ply as "IfuTleys:" 

Asplenium hurleyensis. 
Asimina leiocarpa. 
Bumelia hurleyens.is. 
B u melia.. pseud otenax. 
Combretum ovalis. 
Cordia(?) lowii. 
Dill eni tes ovatus. 
Dryophyllum moorii. 
Eugenin. hilga.rdiana. 
Faga.m h mleyensis. 
Ficus monodon. 
Ficus occidentalis. 
J!':icus puryearensis. 
14'icus schimperi. 
Gleclitsiophyllmn hilgardianum. 
Lygodium binervatum. 
Magnolia leei. 
:Mespiloda phne eolignitica. 
:Mimusops eolignit:ica. 
:rvt:yrcia bentonensis. 
1\Jyrica elmanoides. 
N octane\ m lancifolia. 
N ectandm pseudocoriacea. 
Oreoclaphnc obtus.ifolia. 
Oreodaphne puryearensis. 
Osmanthus pedatus. 
Pisonin. chlorophylloicles. 

Rhamnus marginatus. 
Rhamnus marginatus apiculatus. 
Terminalia hilgardiana. 
Terminalia lesleyana. 

Of these 31 species only the following 10 are 
peculiar to this outcrop: Asplenium hurley
ensis, Asimina leiocarpa, Bumelia hurlevensis, 
Cordia (?) lowii, Eugenilt hilgardiana, Fagara 
hurleyensis, Gleditsiophyll1tm hilgardianum, Ly
godium binervatum, Pisonia chlorophylloides, 
aJ?.d Rhamnus marginatus apic1datus. Fifteen 
species are common to Puryear, 1 additional to 
Wickliffe, and 1 additional to Boaz, making a 
total of 17 species that range from beds near 
the base to the top of the Wilcox group. 

POTTS CAMP, BENTON COUNTY. 

The iron ores that occur in a belt in l\1arshall, 
Benton, and Lafayette counties, Miss., in the 
lower part of the Wilcox ·group bear an inti
mate relation to the palustrine and lagoon 
character of early Wilcox physicnl conditions. 
In southern Benton County these ores are 
worked in a small way in a locality known as the 
Potts Can1p district.1 They occur in the Acker
man formation, the lo,yest of the three forma
tions into which the Wilcox group of Missis
sippi -is divided. The general character of 
these beds is indicated by the following section 
of the cut 11nile east of Ackerman in Choctaw 
County, as given by Crider and Lowe: 

Section of Ackermanformation 1 ?nile east of Ackerman, Miss. 

1. Sandstone and sands which ha:ve been cemented .into a ferruginous mass cappin.g the ridge; in Feet. 

places this sandstone is 10 to 15 feet thick .. _ ..................... ___ ................. _ . . . . 20 
2. Yell ow stratified sand ...................................... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
3. Bed of lignite, which is not continuous but changes laterally into a clark lignitic day; more or 

less sand and mica throughout the mass of lignite andlignit.ic clay. . . . . . . . . . . . . . . . . . . . . . . . . 5 
4. Dark-blue clay weathering to gray.......................................................... 6! 

, 5. ltnpure lignite .......... ~ .............................................. ,................. 1 
6. Chocoln.te-colorcd joint clay ...................................................... -.-....... 5 
7. Thin band of ferruginous sandstone...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -} 
8. Dark-blue cla.y: similar to that of No. 4..................................................... 4! 
9. Laminated clark clay ......... ~............................................................ 6 

10. Laminated day in which thin ferruginous bands alternate with soft chocolate clay ............. · 5 
ll. Grn.y micaceous joint clay, weathering to whlte............................................ 5 

In the Potts Camp area extensive exposures 
are lacking. Reddish sands a few feet in thick
ness overlie a 15-inch n1ore or less nodular 
sean1 of brown oxide ore, which was probably 
deposited as carbonate. This is underlain by 
about 40 feet of gray, 1nore or less lignitic clay, 

beneath which is a 10 to 20 inch seam of car
bonate or spathic iTon, underlain by an unde
termined thickness of clay. This ore is of 
nearly theoretic purity and marks a horizon 
that can be traced for several miles in discon
tinuous exposures. It bears every indication 

' I Lowe, E. N., Preliminary report on the iron ores of Mississippi: Mississippi Geol. Survey Bull. 10, 1913. 
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of having been nearly if not entirely continuous 
at the time of formation and furnishes striking 
evidence of the palustrine character of the early 
Wilcox, the low surface of the Wilcox n1ainland, 
the absence of terrigenous materials in the 
Wilcox lagoons ·at this time, and the highly 
ferruginous character of the run-off, possibly 
derived frmn the glau.conite of the Upper Cre
taceous n1ainland to the east. 

Iron salts in the presence of carbonic aCid and 
certain bacterial organisms are converted into 
ferrous carbonate and deposited directly fr01n 
solution. The ferric hydroxide fonned would 
be reduced to ferrous hydroxide by the action 
of the decaying organic 1natter and the carbon 
dioxide freed in the accon1panying reactions 
would unite with the ferrous .hydroxide, fornl
ing the normal ferrous carbonate. 

So far as I have observed, these iron carbon
ates are unfossiliferou.s, and they lie somewhat 
above the leaf-bearing ferruginous sandstone 
at H~rleys. . . 

More than two levels are deYeloped at other 
localities, and these ·levels are probably not 
exact~y synchronous throughout northeastern 
Mississippi. · 

SECTIONS IN TENNESSEE. 

GRAND JUNCTION, FAYETTE COUNTY. 

The beds numbered 1 to 6 in the following 
section were measured about 1 mile south of 
Grand Junction, Fayette County, Tenn., at an 
elevation of about 570 feet above sea level. 
The rest of the section (beds nun1bered 7 to 9) 
~s taken from a well record at Grand J-unction 
given by L. · C. Glenn.1 

Section of beds of Wilcox age near Grand J'l.lnct?:on, Fayette Co'l.lnty, Tenn. 

1. Yellowish loamy stratified sand becoming coarser below, in places purplish; contains a few Feet. 

ferruginous sand-filled "bombs"; thickens to the east ................................ ·.... 2-15 
2. Small white clay lens ............................................................ · ... ·... o- 2 
3. Buff to gray stratified sand.............................................................. 3 
4. Gray clay, more or less sanely and generally thinly laminated, with ferruginous films or a few 

thin iron crusts; in places a pure hard ringing white clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15-20 
5. Iron crust not far above base of formation ........... ~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -fr t 
6. Coarse gray to hro'yn sand similar to lower part of bed No. 1, with here and there argillaceous 

bands an inch or two in thickness ....... ;............................................ 5- 6 
7. White sharp sand ... · ................. ; ......... ~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
8. vVhite plastic clay ............... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
9. Reddish sand, coarse at top and bottom and finer in the middle, penetrated............... 139 

Pinkish ferruginous leaf in1pressions are dis
tributed throughout bed No.4, usually between 
the clay laminre, and arc as a rule poorly pre
served. A few better-preserved remains have 

The plant-bearing clay is obviously a lens, 
since it thiris within a short distance both to 
the north and to the east. There is a gradual 
horizontal transition to the east frmn this clay 

~o brownish sand, and the sands 
contain transported n1asses of 

• 0 •• • •• : 0 ••• • • ••• • • 

Gi-~y-loose. s~n·d 
.·.·.· .·. ·. · .. 

Transition tocoarse brown 
sand with some reworked 
gray clay 

~--~~~-------------------------------

}'a' 

the· gray clay, indicating two 
local unconformities at different 
levels in the beds of Wilcox age. 
Son1e geologists consider these 
re·worked clays as proof that 
1ihe upper part of the section 
represents a thin stratun1 of the 
socalled Lafayette lying un
confonnabiy upon the Wilcox. 

FIGURE 3.-Diagrammatic section of Wilcox deposits near Grand Junction, Tenn. 

furnished the following detern1inable species, 
among which Euonymus splendens in all sizes is 
by far the most abundant form: 

Cercis wilcoxiana. Grewiopsis tennesseensis. 
Combretum ovalis. Oreoclaphne obtusifolia. 
Euonymus splendens. Terminalia lesleyana (?). 

About 100 feet southeast of the plant-bearing 
section the gullies expose the section shown dia
grammatically in figure 3. 

Those who are disposed to accept this interpre
tation are· confronted in the preceding section 
by two Lafayette formations separated frmn 
each other by an unconformity fully as marked 
as that at the ba.se. 

1 Glenn, L. C., Underground waters of Tennessee and Kentucky west 
of Tennessee River and of an adjacent area in Illinoisi U.S. Geol. Sur
vey Water-Supply Paper 164, p. 79, 1906. 
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LA GRANGE, FAYETTE COUNTY. 

The uplands of both sides of Wolf River in southern Fayette County are all extensively 
gullied and show very sitnilar sections. In1n1ediately south of the town of La Grange (see Pl. 
VI, 13) the following section is exposed: 

Section of beds of Wilcox age south oj La Grange, Tenn. 
Feet. 

15-18 1. Soft, loose light-yellow to light-gray sands, cross-beclclect ............................... . 
2. Layer of soil, clark with organic matter (lignitic sand) .................................. ~. 
3. Massi,~e bed of brick-red sand, case-hardened; shows very oven top but very irregular lower 

1 

surface and rests unconformably on the underlying sand ............................... . 4-15 
4. Soft cross-bedded sands, mostly fine but in places coarse, of light colors, such as ne'arly 

white, light yellow, faint pink, and faint purplish, containing a few thin crusts and small 
rounded or short tubular concretions of sand ironstone .in places. Near the top there is 
a. clay lens of irregular shape 8 or 10 feet .in maximum thickness ...................... . 100 

The lower part of the section was included 
by l\{cGee in the so-called Lafayette fonnation, 
which throughout northern :Mississippi and 
western Tennessee he considered as usually tri
partite, the upper divisim1. being 1nassive case
hardenedlomny brick-red sand and the 1niddle 
and lower divisions being softer brigh tor-colored 
sand, con11nonly carrying clay lenses or beds 
containing i1npressions of leaves. He would 
place the lo,ver 100 feet of the above section 
in the 1niddle and lower divisions of the La
fayette and regard the entire Lafayette at La 
Grange as 200 feet or 1nore in thickness. 

Glenn 1 considered that beds Nos. 1 and 2 
represent the Columbia, No. 3 the ·Lafayette, 
and No. 4 the v'Vilcox. In my judgment only 
Wilcox 1naterials are present. This was the 
type locality of Safford's Lagrange forn1ation, 
and his early collections contained the follow
ing plants: Banksia s~ffryrdii (Lesquereux) 
Berry, Rham~us marginatus Lesquereux, Ter
minalia hilgardiarut (Lesquer(mx) Berry, and 
Zizyph'l.tS meigsii (Lesquereux) Berry,. I mn 
able to add Euonymus splendens Berry as a 
result of n1y visit. Impressions of leaves are 
as a rule scattered and poor. 

About one-fqurth of a n1ile west of the town 
sand .is quarried fron1 a large oi)en pit that well 
illustrates the extreme lateral variation of the 
1naterials of Wilcox age. Orange sand; iron 
crusts; drab, somewhat lignitic sands (Glen~1's 
"old soil layer"); and pinkish sandy clay with 
leaf impressions occur at all levels and i·eplace 
each other within short intervals. Just west of 
the sand pit I obtained the following section: 

Section of beds about one-fourth mile 1.vest of La Grange, Tenn. 

Feet. 
1. Brownish sand grading into next member....... 20 
2. Gray sand..................................... 5-8 
3. Yellow ferruginous argillaceous sand. . . . . . . . . . . 10 
4. Gray sandy clay; about....................... 10 

1 Glenn, L. C., op. cit., p. 36. 

In son1e of these sections between Grand 
Junction 11nd La Grange the gray sandy clay 
(of Wilcox age) constitutes the upper 1nember 
and is w1derlain by the coarse, cross-bedded, 
and case-hardened brown sands (so-called La
fayette). In other sections these sands lie at 
the top and reach a 1naxin1un1 observed thick
ness of 25 to 30 feet. I fail to find any evi
dence in Fayette or I-Iardmnan counties of an 
interval of erosion com1nensurate with the 
supposed interval representing the tin1e inter
vening between the lower Eocene and the 
Pliocene. In fact there is no evidence of ero
sion except the fancied evidence co1nmon to 
all shallow-water deposits of this sort where 
clay lenses of different sizes are inclosed in 
sands of varying lithology and bedding. 

About halfway between Grand Junction arid 
La Grange, Tenn., near the eastern border of 
Fayette County, 1~ 1niles west of Grand Jwlc
tion, a southerly sloping hillside immediately 
south of the public road is incised with old 
gulll.es, now ahnost entirely covered by a growth 
of scrub. The section is not well exposed but 
probably does not differ 1naterially fro1n the 
secti9n at La Grange. In a sn1all stream chan
nel a brownish-drab lmninated plastic clay 
carrying well-preserved in1pressio~1s of leaves 
is exposed at intervals frmn 10 to 20 feet below 
the level of the road. This same clay lens ap
parently extends upward to about 8 feet above 
the level of the road and is overlain by 2 to 
3 feet of brownish or reddish sandy lomn. 
L. C. Glenn made a collection here in 1905 and 
I n1ade several collections in 1910 and .1913. 
The fonns identified fro1n these collections are: 

Anacardites serratus. 
Aristolochia wilcoxiana. 
Banisteria wilcoxiana. 
Banksia saffordii. 
Camomyces annulata. 
Crenomyces cassire. 
Cassia emarginata. 
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Cassia eolignitica. 
Cassia fayettensis. 
Cassia glenni. 
Cassia marshallensis. 
Cassia mississippiensis. 
Cassia tennesseensis. 
Celastrus eolignitica. 
Combretanthites eocenica. 
Euonymus splendens. · 
Euphorbiophy llum fayettensis. 
Laurophyllum florum. 
Laurophyllum preflorum. 
Melastomites americanus. 
Mespilodaphne pseudoglauca. 
Mimosites inequilateralis. 
Mimosites lanceolatus. 
Mimosites variabilis. 
Myrcia bentonensis. 
Myrica elreanoides. 
Sophora palreolobifolia. 
Sophora wilcoxiana. 
Taxodium sp. 
Zizyphus meigsii. 

PINSON, MADISON COUNTY. 

The following section was measured at the 
pits of the Pinson Pottery Co., on Bear Creek, 
near Pinson, Madison County, Tenn., at an 
elevation between 350 and 400 feet above sea 
level: 
Section at pits of Pinson Pottery Co., on Bear Creek, near 

Pinson, Madison County, Tenn. 
Feet. 

l. Reddish loam................................. 1- 2 
2. Gray to orange sand with some thin clay laminre 

and numerous ferruginous pipes ............ . 12 
3. Light-orange to· brownish coarse cross-bedded 

sa1;1cl with some :fine gravel. . . . . . . . . . . . . . . . . . . 10-12 
4. Thin iron crusts ............................... ir i 
5. Gray, :finely sanely clay becoming brownish be

low; contains scattered lignitic fragments and 
poorly preserved leaves at some levels ........ 18-20 

There are no well records at Pinson or other 
means for determining the distance of the 
plant-bearing horizon above the base. of the 
beds of Wilcox age, except the unreliable evi
dence of the probable dip of the upper surface 
of the Porters Creek clay (of Midway age), 
which outcrops a few miles east of Pinson. 
Tf!e deep well at Jackson, which starts at 
nearly the same level as the top of the Pinsori 
section, is of interest in this connection, since 
it is only 3 or 4 miles farther from the eastern 
margin of the beds of Wilcox age. According 
to Glenn 1 it furnished the following section. 

The geologic names used in brackets, however, 
are my own interpretation of the formational 
units to which the beds belong. 

Log of deep well at Jackson, Tenn. 
[Wilcox group]: Feet. 

Sandy red clay (Lafayette)..................... 12 
Tough blue clay........... . . . . . . . . . . . . . . . . . . . . . 16 
Coarse white sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
Tough white clay. . . . . . . . ... . . . . . . . . . . . . . . . . . . . . 6 
White sand with small gravel and iron crusts.... 60 
Light varicolorM clay ....................... :. . 43 
Soft ferruginous sandstone (base of Lagrange). . . . 11 

[Porters Creek clay]: 
Lead-colored fine clay (Porters Creek) ............ 170 
Hard dark rock (limestone?) (base of Porters Creek) 5 

[Ripley formation]: 
White water-bearing sand. . . . . . . . . . . . . . . . . . . . . . 13 
White, very micaceous quicksand .............. , 28 

[Selma? chalk]: 
Dark lead-colored laminated clay and lignitic mi

caceous pyritiferous sand. . . . . . . . . . . . . . . . . . . . . 29 
[Eutaw? formation]: 

. Material similar to foregoing, with shark teeth 
at 418 feet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .43 

Light water-bearing sands:.. . . . . . . . . . . . . . . . . . . . 77 

If correctly interpreted, this section shows 
a thickness of about 160 feet of beds 9f Wilcox 
age at Jackson, so that at the Pinson pit their 
thickness n1ust be between 100 and 150 feet. 
This would make the horizon at which the fos
sil plants are found within 100 feet of the base 
of the beds of Wilcox age• in this latitude, 
probably a maximum estimate. . These plant 
remains are neither comn1on nor well preserved, 
being more macerated than most of the rn,ate-
rial frmn the leaf-bearing horizons in the Wil
cox. The following species have been identified 
from this locality: 

Cresalpinia wilcoxiana. 
Cresalpinites pinsonensis. 
Chrysophyllum ficifolia. 
Paliurus pinsonensis. 
Sabalites grayam~s. 
Taxodium clubium. 

This 1neager flora is of interest because three 
of the species have not been found at other 
Wilcox outcrops where the flora is much more 
representatively preserved, although as the 
stratigraphy is interpreted by me, the base of 
the beds of Wilcox age at Pinson lies in the 
abundantly leaf-bearing zone of the Holly 
Springs sand or middle Wilcox of northern 
:Mississippi. 

1 Glenn, L. C., op. cit., p. 98, 1906. 
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HENRY COUNTY. 

I-Ienry County lies on the divide between the 
Tennessee and the Mississippi drainage basins. 
A little 1nore than its western half is underlain 
by the beds of Wilcox age, which are chiefly 
white or gray siliceous clays. Probably more 
clays are worked in this county than anywhere 
else in the Wilcox area. The best pits are close 
to the eastern edge of the outcrop of the beds 
of Wilcox age and near the towns of Puryear, 
Whitlock, Paris, and IIenry. The basal strata 
of Wilcox age in tllis area consist largely of 
sands with lenses of gray or white clay contain
ing more or less silica in the form of rock 
flour, probably derived from the disintegra-

tion of the Paleozoic cherts to the eastward. 
These clay lenses are n11;merous and range from 
a .foot or two in thickness and an acre or less 
in area to beds 20 feet thick that cover 5 to 
10 acres. In general, these lenses are ellipti- · 
cal in horizontal outline, with their· long axes 
approximately· parallel to the Wilcox shore 
line, as interpreted by the writer. Scattered 
leaf impressions are not rare in"these clays, but 
desirable specimens are scarce.. Carbonaceous 
clays occur at various levels, but no extensive 
beds of lignite were observed. Only a few 
sections will be given to illustrate the mate
rials and the criteria they offer for determining 
the conditions of sedimentation. 

Section at pit 2! miles south of Puryear, Tenn., worked by Mandle-Sant Co. 
Feet; 

5 1. Brown loam with scattered pebbles ................ : ................................... . 
2. Gravel bed of angular chert and rounded quartz pebbles as much as 3 inches .in diameter 

with semi-indurated ferruginous bands an inch or two thick toward the top............. 4 
3. Coarse or fine gray or brown compact sand with iron crusts at the top; about.............. 10 
4. Laminated pinkish and buff ferruginous sanely clay .............................. , ...... 1Q-25 
5. Lens of black to gray plastic clay, in places massive and elsewhere laminated and somewhat 

sandy, with scattered carbonaceous impressions of leaves.............................. Q-15 
G. Gray cla.y, exposed.................................................................... 5 

The upper 9 or 10 feet is probably Pleisto
cene, although I suppose it would be called 
Lafayette by son1e geologists. No identifiable 
plants were collected at this outcrop, but the 
section is interesting, as the lens of carbona
ceous clay shown in cross section on the west 
wall of this extensive opening obviously repre
se.n ts a section across an estuary bayou or 
oxbow of vVilcox age. In its general features 
it is very similar to a nun1ber of Pleistocene or 

Recent sections of son1e of our meandering 
Coastal Plain· rivers that I have seen. Beds 
Nos. 3, 4, 5, and 6 are of Wilcox age. 

About one-fourth of a mile south of the depot 
at Puryear (elevation 612 feet) and immedi
ately west of the Nashville, Chattanooga & St. 
Louis Railway is a clay pit of remarkable· sci
entific interest. The section exposed is not 
extensive, but it shows the following sequence 
of n1aterials. (See Pl. IV, A, p. 38.) 

Section at Puryear, Tenn. 
Feet. 

1. Yellowish coarse argillaceous sand with·a few pebbles .... ·............................... 2- 8 
2. White to brown chert and flint gravel with scattered angular bowlders of sandstone, the 

largest 2 or 3 feet in diameter, and some well-rounded quartz pebbles.................... 0- 6 
3. Gray or buff, faintly stratified, and in places sandy hard clay that dries nearly white ...... 10-15 
4. 1qat bench, plastic brown siliceous, thinly laminated clay, with abundant plant remain~; 

dries nearly white ........................... : ....... :.............................. 5- 8 
5. Buff plastic clay carrying numerous leaves of Sabalites grayan'U:s; about .................. . 15 
6. Coarse white sand, exposed in borings. 

Beds Nos. 1 and 2 are probably of Pleisto
cene (so-called Lnfayette) age. The whole 
clay lens probably covers 5 or 6 acres, but only 
about one-sixth has be.en stripped. It would 
be interesting· to detern1ine whether the leaf
bearing layers are as extensive as the lens 

itself. Beds Nos. 3, 4, 5, and 6 are of Wilcox 
age .. 

This is the most remarkable leaf-bearing clay 
that I have ever seen at any geologic horizon. 
The fossiliferous layers are practically without 
sand and, must have been deposited in very 
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quiet waters. They are crowded with leaves 
that lie horizontally, but not in matted layers. 
There is no evidence of seasonal accumulations 
such as occur in supposedly sin1ilar situations 
at the present tiuw, but an evenly distrib:uted 
successimi of an unusual variety of forms, some 
of them of large size and only ~few with their 
petioles broken or acuminate forms with their 
tips n1issing. The plants must have grown 
near at hand, for they could not have with
stood n1uch transportation. Indeed n1ost of 
the forms are evidently coastal types. 

I picture the Wilcox conditions here. as an 
area at the 1nouth of a Wilcox s~ream of low 
gradient, carrying only the finest sediment, that 
emptied into a lagoon lined on the landward 
side by a sand beach supporting a typical sub
tropical strand vegetation and separated by a 
considerable barrier beach frmn the main body 
of mnbayn1ent waters. That it was pot an 
estuary or bayou seen1s to be indicated by the 
lack of carbonaceous n1uds and the presence of 
a few gypsun1 crystals. The contact with the 
underlying beds of Midway age can not be far 
below the base of the section, because beds of 
that age outcrop a few miles to. the eastward. 
Driven wells, which obtain abundant water at 
depths of 100 to 115 feet, 1nust tap the basal 
sands of Wi,lcox age. Though this flora is 
within 100 feet of the beds of :Midway age in 
this latitude, and practically the lowest horizon 
with respect to the adjacent shore line of what 
I regard as the Wilcox en1bayment at which 
fossil plants have been found, it by no means 
follows that it is near the base of the Wilcox 
group as a whole or as compared with locali
ties to the south. 

The Wilcox transgression n1ay have been 
relatively rapid, but I would not expect depo
sition to have as yet com1uenced in northern 
Tennessee during the ti1ue of the deposition of 
the N anafolia forn1ation of the Alaban1a sec
tion. Certainly the flora found at Puryear and 
farther northward at Wickliffe, Ky., contains 
some elements not found in the Holly Springs 
sand (middle Wilcox) at localities in northern 
Mississippi and in contemporaneous beds in 
southern Tennessee, and son1e of these ele
ments may be legitimately considered ·a~ later, 
since they resemble forn1s from the flora of the 
Yegua or "Cockfield" Claiborne. A list of the 
Wilcox species identified in the Puryear col
lections follows: 

Anacardites metopifolia. 
Anacardites minor. 
Anacardites falcatus. 
Anacardi tes grevilleafolia. 
Anacardites pmyearensis. 
Aneimia eocenica. 
Anona ampla. 
Anona eolignitica. 
Anona wilcoxiana. 
An.tholithus arundites. 
Apocynophyllum sapindifolium. 
Apocynophyllum tabellarum. 
Apocynophyllum wilcoxense. 
Arthrotaxis (?) eolignitica. 
Artocarpoides wilcoxensis. 
A v-icennia eocenica. 
Banisteria fructuosa. 
Banisteria pseudolamifolia. 
Banisteria repandifolia. 
Banksia puryearensis. 
Banksia safforcli. 
Banksia tenuifolia. 
Bombacites formosus. 
Bombacites wilcoxianus. 
Bumelia pseudohorrida. 
Bumelia wilcoxiana. 
C::esalpinia wilcoxiana. 
C::esalpinites aculeatafolia. 
Calycites davillaformis. 
Calyptranthes eocenica. 
Canavalia acuminata. 
Canavalia eocenica. 
Capparis eocenica. 
Carapa eolignltica. 
Carpolithus dictyolomoicles. 
Carpolithus henryensis. 
Carpolithus hyoseritiformis. 
Carpolithus prangosoicles. 
Carpolithus proteoicles. 
Carpolithus puryearensis. 
Cassia eolignitica. 
Cassia fayettensis. 
Cassia glenni major. 
Cassia ocloratifolia. 
Cassia puryearensis. 
Ceclrela puryearensis. 
Ceclrela wilcoxiana. 
Chrysobalanus eocenica. 
Chrysobalanus in::equalis. 
Cinnamomum oblongatum. 
Cinnamomum vera. 
Citrophyllum wilcoxianum. 
Coccolobis eolignitica. 
Coccolobis uviferafolin. 
Combretum obovalis. 
Combretum wilcox~nsis. 
Conocarpus eoligniticus. 
Cordia eocenica. 
Crotonophyllum appencliculatum. 
Crotonophyllum eocenicum. 
Cupanites eoligniticus. 
Dalbergia eocenica. 
Dalbergia monospermoides. 



Dalbergia. tennesseeusis. 
Dnlbet·gia. wilcoxia.na.. 
Dillenites tetra.cera.folia.. 
Diospyros bra.chysepn.ln.. 
Diospyt·os wilcoxia.nn.. 
Doclonrea. knowltoni. 
Dryophyllum a.nomalum. 
Dryophyllum puryearensls. 
Dryophyllum tenncsseensis. 
Drypetes prekeyensis. 
Echitonium la.nceola.tum. 
Engelha.rcltia. ettingshausen:. 
Engelharcltia pmyea.rensis. 
Eugenia puryea.rensis. 
Euonymus splendens. 
li'agn.ra. eocen ica. 
Faga.m pmyearcnsis. 
J~icus monoclon. 
Ficus planicosta.ta. maxima. 
Ficus pseuclolmecliufolia. 
Ficus pseuclopopulus. 
l;:icus pseuclocuspiclata. 
li'icus pmyca.rcnsis. 
Ficus puryea.rensis elongata. 
Ficus schimperi. 
li'icus vaugha.ni. 
Ficus wilcoxensis. 
Fra.xinus johnstrupi. 
li'rn ... xinus wilcoxia.na. 
Gleclitsiophyllum constrictum. 
Glcclitsiophyllum cllipticum. 
Glcclitsiophyllum coccnicum. 
Gleditsiophyllum minor. 
Glcditsiophyllum ovatum. 
Gucttn.rcla cllipticifolia. 
Hinca. wilcoxiana.. 
Icacorcn. prepa.niculata.. 

• lnga. puryoarcnsis. 
Jugln.ns schimpcri. 
Knightiophyllum wilcoxianum. 
Laguncularia prera.cemosa. 
Lu.urophyllum juvenu.lis. 
Leguminositcs prefolia.tus. 
Legum:inositcs reniformis. 
Leguminosites subova.tus. 
Magnolia. angustifolia. 
1\fa.gnol ia lcci. 
Maytenus puryearensis. 
1vlclastomites a.mericanus. 
.Mespilocla.phne coushatta. 
1\fespiloda.phne elegu.ns. 
Mespi.loclaphne eolignitica. 
:Mespiloclaphne pseucloglaucu.. 
Mespilodaphne puryea.rensis. 
1\{etopium wilcoxianum. 
Mimositcs acaciafolius. 
M:imos\tes va.riabilis. 
1\fimusops eolignitica. 
Mimusops sieberifolia. 
M:yrcin. bcntonensis. 
Myrcia. pa.rvifolia.. 
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Myrcia. puryearens:i.s. 
Myrcia vera.. 
Myrcia wortheni.i. 
N ectandra lancifolia. 
N ectandra. pseuclocoriacea. 
N ectandra puryearensis. 
Necta.nclra sp. 
Nyssa eolignitica. 
Nyssa wilcoxiana. 
Oreoclaphn.e o btusiiolia. 
Oreoclaphne pseudoguianensis. 
Oreodaphne puryearensis. 
Oreodaphne wilcoxensis. 
Oreopanax minor. 
Osmanthus peclatus.' 
Paraengelhard tia eocenica. 
Persea longipetiolatum. 
Pison.ia eol.ign.itica. 
Pison.ia puryearensis, 
Pithecolobium eocen.icum. 
Proteoicles wilcoxens.is. 
Pseudolmedia eocenica. 
Psychotl'ia grand.ifolia. 
Reynosia prrenuntia. 
Reynosia wilc<;>xiana. 
Rhamnus eoligniticus. 
Rhamnus marginatus. 
Rhamnus puryearensis. 
Sabalites grayanus. 
Sapinclus eolign.iticus. 
Sapindus formosus. 
Sapindus knowltoni. 
Sapinclus linear.ifolius. . 
Sapindus mississippiensis. 
Sapinclus pseuclaffinis. 
Sideroxylon ellipticus. 
Sideroxylon premastichoclendron. 
Simaruba eocenica. . 
Sophora henryensis. 
Sophora mucronata. 
Sophora puryearensis. 
Sophora repandifolia. 
Sophora wilcoxiana. 
Sterculia puryearensis. 
Sterculiocarpus sezannelloides. 
Terminalia hilgarcliana. 
Terminalia lesleyana. 
Ternstrcem.ites eoligniticus. 
Ternstrcemites lanceolatus. 
Ternstrcem.ites ovatus . 
Ternstrcem.i tes preclaibornensis. 
Trapa wilcoxensis. 
Vantanea wilcoxiana. 
Zizyphus falcatus. 
Zizyphus meigsii. 

49 

The list includes 181 species, an almost un
precedented number from a single horizon at a 
single locality, and moreover most of these 
species are represented by numerous specimei1s. 
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There IS only 1 species of fern (Aneimia), 1 
gymnosperm (Arthrotaxis 1) and 1 monoco.ty
ledon, a palm (Sabalites), which is, however, 
very abundant in the basal part of the section. 
Among the 176 species of dicotyledons the most 
abundant genus is Ficus with 10 species. There 
are 27 species of Leguminosre, the largest 
genera being Sophora and Gleditsiophyllum, 
each with 5 species, and Dalbergia and Cassia, 
each with 4 species. In individual abundance 
species of Sophora and Gleditsiophyllum out
number all the other Leguminosre. The family· 
Lauracere has 17 species, 4 in N ectandra, 4 in 
Oreodaphne, and 5 in Mespilodaphne. Oreo
daphne obtusifolia is the most abundant laura
ceous form. There are 8 species of Sapindacere 
and 6 species each of Anacardiacere, Sapotacere, 

Myrtacere, Rhamnacere, and Combretace::e. Of 
the.Ackennan or lower Wilcox flora, as repre
sented by the 31 species identified from Hurleys, 
15 are found at Puryear. The -Holly Springs. 
or middle Wilcox flora of northern Mississippi, 
as represented by the localities from Oxford, 
Miss., northward to Grand Junction, Tenn., has 
37 species common to Puryear; the latest known 
Wilcox flora (that from the Grenada formation), 
represente~ by the 63 species from Grenada, 
Miss., has 32 forms common to Puryear. The 
relative abundance and botanic character of 
these comn1on species show clearly that the 
base of the beds of Wilcox age in northern 
Tennessee is of the same age as or is slightly 
younger than the Holly Springs sand or middle 
Wilcox of northern Mississippi. 

Section at Breedlove pit, 1 mile southwest of Henry, Tenn. 
Feet. 

1. Alternating beds of brown and white argillaceous sand .................................... 8-10 
2. White sand ....................... : ..................................................... 2- 4 
3. Cross-bedded ferruginous sand with some iron crusts at base ................................ 4- 5 
4. Lens of gray plastic clay with faint impressions of leaves; exposed (in places shown by boring 

to be 16 feet thick) .. ·.· ........................ ~ ...................................... 4-10 
5. Coarse gray quartz sand at east end of pit; exposed....................................... 4 

The whole section is probably of Wilcox ag~. This is an exceedingly interesting section, but 
The leaf remains are complete but very faint, it is difficult to correlate in the absence of fossil 
since the leaf substance has neither been pre- plants. There is a great variety of macerated 
served nor replaced nor even stained by ulmic plant debris in the section, but I found no iden
or ferric precipitates. Their condition suggests tifiable remains. I was told on good authority 
that scattered leaves may have been present that at times in sn1all areas .of certain layers of 
throughout many of these gray clays of Wilcox b_ed No. 5 the ·workmen uncovered leaf impres
ao-e and have failed to leave tano-ible evidence swns, but unfortunately none were exposed at 
of their forme~ presence. . b the time of my v_isit a~d ri.o specim~ns had ever 

The following species were identified from ?een saved. This sect_wn was studwd by Glenn 
. bed No. 4 at this outcrop: In 1905, but n~t descnhed, although he gives a 

photograph of It.l He refers the upper part to 
the Columbia, the middle part to the Lafayette, 
and the basal part to the Wilcox. I see no 
reason to doubt the Wilcox age of beds Nos. 4 
to 6. Beds Nos. 1 and 2 are undoubtedly of 
Pleistocene age. Bed No. 3 is unconformable 
'vith both the underlying and overlying beds. 
It is lithologically like so many light-colored 
cross-bedded sands throughout the Wilcox area. 
that have been called Lafayette that I aJp. in
clined to refer it to the Wilcox. 

Dryophyllum tennesseensis. 
N ectandra lancifolia. 
Sabalites grayanus. 

SECTIONS IN ·KENTUCKY. 

MAYFIELD, GRAVES COUNTY. 

About 3! n1iles southwest of Mayfield, be
tween the Illinois· Central Ra~lroad and May
field Creek, in Graves County, Ky., are the 
extensive clay pits. of the Kentucky Con
struction & Improvement Co. The section ex
posed is as follows: 

Section of clay pits 3l miles southwest of Mayfield, Ky. 
Feet. 

1. Buff to reddish sandy loam ..... ~ ............... 4- 8 
2. Buff_"gravel ....................... · ............. 5-10 
3. Light-buff cross-bedded sand .................... 8-10 
4. Black compact, somewhat argillaceous lignite .... 3-12 
5. Drab plastic clay with four very carbonaceous lay-

ers; about ................................... ·· 22 
6. I...ight plastic, somewhat sandy· clay; exposed.... 6 

At the town of Mayfield (elevation 480 feet) 
a well furnishes additional data bearing on this 
section. The driller's record is as· follows: 2 . 

Record of well at Mayfield, fr'lf. · 
Feet. 

Clay like loess...................................... 12 
Orange sand and gravel........ . . . . . . . . . . . . . . . . . . . . . 278 
Thin parting of pipe clay. 
White water-bearing sand ............... ·............ '50 

1 Glenn, L. C., op. cit., pl. 7,B. 2 Idem, p. 136. 
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WICKLIFFE, BALLARD COUNTY. Apparently there is no trace of the lignitic 
materials and clay lenses of the preceding 
sect.io~n, which is less than 4 n1iles distant. 
These clay lenses shed an interesting light on 
the locnl conditions of sedimentation during 
Wilcox tin1e and show that after a considerable 
thickness of littoral sands were deposited the 
waters becmne wholly or partly ponded, form
ing n. lagoon where clays were deposited. 
Swan1p vegetation characterized the upward 
fluctuation of level and is mm·ked by the car
bonaceous beds of the section, which show five 
slight upward mov01nents separated by five 
slight subsidences and followed by a sixth .up
ward Jnovmnent, marking a retransgression of 
littoral sands. The area has been above· water 
since early Eocene time, except for the Pleisto
cene depressions, and has been greatly eroded. 

Fossil plants were discovered at Wickliffe 
by R. H. Loughridge, and in his report on the 
Jackson's Purchase region, published in 1888, 
12 species were recorded on the authority of 
Lesquereux. The geology was discussed at 
considerable length. The plants occur in a 
clay stone in low exposures in branch bottoms 
in the southern part of the ~own, and the sec
tion is so thin that it has no significance in the 
present connection. The cuts along the Illi
nois Central Railroad, however, furnish more 
extensive exposures of deposits of Wilcox age 
in this region. In the east side of the cut 
that is south of the town and immediately 
north of milepost 371-59 the following section 
is exposed: 

Sect·ion of beds exposed in Illinois Central Railroad cut near Wickliffe, K.?J. 
Feet. 

1. Heavy gravel of n.ll sizes, prevailingly coarse, pebbles averaging 1 inch in diameter, in matrix 
of coarse ferruginous sand carrying a few bowlders, the whole more or less lithified; about. 10 

2. Fino to coru·se yellowish or reddish ferruginous sand, the upper 3 feet forming a lens of fine 
and very argillaceous sand, underlain by buckshot sand more or less lithified into sandstone 
bo,vlders ............................................................................ 8-13 

Iron .crusts and water-bearing horizon. 
3. Gray plastic clay with scattered lignite................................................... 12 
4. Compact brown argillaceous lignite with scattered and mostly undeterminable plant remains; 

Legttminosites ?.uiGkl~ffensis Berry occurs ·at this level; about............................. 4 
5. Concealed to track leveL................................................................ 7 

Basal beds pass horizontally into reddish-stained gray clay and from that into a fine, almost 
white loose sand. 

One hundred yards north of the preceding pears that the beds of Wilcox age are about 
section the following section is exposed: 430 feet thick at Wickliffe. Their upper sur-

face is about 1,050 feet above the crystalline Sect·ion 100 yards nqrth of preceding sect·ion. 
Feet. floor of the embayment. 

1. :Mostly concen.led, probably entirely loamy loess; The lignite beds are doubtless to be corre-
about ·· · · · ········· · · ···· · · · · · · .·. · · · · · · · · · · · · · 25 lated with those exposed near Mayfield, Ky. 

2. Gr:wel and sand as in preceding section; about... 20 
3. Bed of argillaceous lignite; about................. 4 According to Loughridge 3 they occur 7 miles 
4. Clay or sand..................................... s. east of Wickliffe, at Blandville, and on Pan-
5. J.,igrtite bed of preceding section; about........... 4 ther Creek, 6 miles east of Mayfield, which 
6. Clay or sand; about.···························· 10 . indicates the extensive oscillations· of level at 

Louglu-idge 1 discussed sections in this same the head of the embayment during the early 
ridge which were situated sOinewhat west of Eocene. · 
those just given. At that tin1e the railroad From the collections made from the low 
ran along the river bank, which is now n1uch exposure of clay stone I have determined the 
washed and overgrown.· The new right .of way following species: 
skiJ'ts the eastern instead of the· western edge Anacardites metopifolia. 
of the ridge. Glenn 2 gives well records (quoted Banisteria pseudolaurifolia. 
frorn drillers' recollections) frOin which it ap- Banisteria wilcoxiana. 

Banksia saffordi. 
•lJoughridgo, H.. H., Report on tho geological and economic features of 

tho Jackson's purchase region: Kentucky Gcol. Snrvey, pp. 47, 48, 233, 
1888. 

2U. S. Goo!. Survey Water-Supply Paper 164, pp. 125-126, 1906. 

Ba.nksia tenuilolia.. 
Carapa eolignitica. 

a Op. cit., p. 42. 
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Cassia fayettensis. 
Cassia glenni. 
Cassia marshallensis. 
Cupanites eoligniticus. 
Cupanites loughridgii. 
Dryophyllum moorii. 
Dryophyllum puryearensis. 
Dryophyllum tennesseensis. 
Engelhardtia ettingshauseni. 
Exostema pseudocaribreum. 
Ficus denveriana. 
Ficus myrtifolius. 
Ficus wilcoxensis. 
Inga wickliffensis. 
J uglans berryi. 
J uglans schimperi. 
Mespilodaphne pseudoglauca. 
l\fimosites variabilis. 
Sapindus eoligniticus. 
Sapindus formosus. 
Sapindus linearifolius. 
Sapindus mississippiensis. 

These species indicat'e a. stratigraphic posi
tion at about the boundary between the Holly 
Springs sand or middle Wilcox and the Grenada 
formation or upper Wilcox of the ~orthern 
Mississippi section, or slightly higher (younger). 

SECTIONS IN ARKANSAS. 

CROWLEYS. RIDGE, CLAY, GREENE, AND POIN
SETT COUNTIES. 

· The age of .the light quartzitic sandstone 
which outcrops as a series of ledges at so n1any 
points along the western side of Crowleys 
Ridge, in northeastern Arkansas, has been a 
puzzle to geologists since the days of Owen, 
who in his first report compared them with the 
Potsdam of the early Paleozoic. Many sec
tions are given by R. E. Call in his report on 
Crowleys Ridge, 1 where they are correctly re
ferred to the Eocene. He collected a few leaves 
from one of these outcrops in 1889 at Hardys 
Mill, near Gainesville in Greene County.2 I 
have determined the following forms from this 
locality: 

Anona ampla. 
Aralia notata. 
Asplenium eolignitica. 
Cinnainomum postnewberryi. 
Fi.cus eoligni.tica. 
Ficus vaughani. 
Mespilodaphne coushatta .. 

At the classic locality on the Lane place, 
described originally by Owen and subsequently 
by Call, the fragments of the quartzite in the 
bed of the gully contain frag1nents of dicoty-

1 Arkansas G eol. Survey Ann. Rept. for 1889, vol. 2, 1891. 
2ldem, pp. 95, 96. 

ledonous leaves and of a fan palm (presum
ably Sabalites grayan?-ts Lesquereux) as well as 
fossil rootlets (rhizomorphs). 

Farther to the north along the west escarp
ment of the ridge in Clay County, about 4 miles 
southwest of Boydsville, a small exposure, 
only about 6 feet in thickness and 10 to 15. feet 
in l;wrizontal extent, occurs on the heavily 
wooded slope at the head of a branch that is 
usually dry. This outcrop was discovered by 
L. W. Stephenson and visited by n1e in 1910. 
The materials are stratified and more or less 
indurated, medium fine gray .sands somewhat 
stained with iron. Impressions of leaves are 
common, but the variety· of forms is not great. 
The following spe~ies have. been determined: 

Aneimia eocenica. 
Apocynophyllum tabellarum. 
Banksia tenuifolia. 
Dryophyllum tennesseensis. 
Ficus denveriana. 
N ectandra lowii .. 
N ectandra pseudocoriacea. 
Sabalites grayanus. 
Sapi.ndus linearifolius. 

These forms in conjunction with the similar 
leaf-bearing materials from Hardys Mills effect
ually settle the Wilcox age of these sandstones. 
of Crowleys Ridge. Though the flora found 
along Crowleys Ridge is too lll.nited for exact 
correlation within the Wilcox it falls in the up
per instead,.of the lower half of the group. 

The southernmost locality on Crowleys Ridge 
at which the Wilcox has been· identified paleo
botanically lies on the west side of the ridge 
along Bolivar Creek, the 1nain affluent of 
L' Anguille River. This section is discussed at 
length in Call's report.3 The follow:ing section 
taken by Stephenson 4 in 1912 is not composite 

"like that described by Call: 
Section on Boliv.ar CTeek, ATk. 

Pleistocene (loess): . Feet. 

1. Loam, probably creep from a higher level, 
· brownish color. . . . . . . . . .. . . . . . . . . . . . . . . . . 1 

Pliocene (?) (Lafayette formation): 
2. Gravel, probably creep from a higher'level.. 4 

Eocene (Claiborne (?) formation): 
3. Weathered brown ·fine argillaceous sand..... 3 
4. Fine light-gray, faintly laminated argillaceous 

sand .............. : . . . . . . . . . . . . . . . . . . . . 11 
5. Fine light-gray massive sand. . . . . . . . . . . . . . . 4! 
6. Fine chocolate-colored argillaceous, faintly 

laminated sand. . . . . . . . . . . . . . . . . . . . . . . . . 4! 
7. D·ark-colored; very fine, ·very argillaceous 

sand ... ' ............ ·.·....... . . . . . . . . . . . 4 

a call, R. E., The geology of Crowleys Ridge: Arkansas Geol. Survey 
Ann. Rept. for 1889, vol. 2, pp. 80-83, 1891. 

fStephenson, L. W., unpublished report. 
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Eocene (Wilcox group): Feet. 

8. Dm·k-brown to black lignite................ 5 
9. Brown argillaceous lignitic sand. . . . . . . . . . . . 1 

10. Dark chocolate-colored tough clay, lignitic in 
upper portion; in places in the upper 2 feet 
conta,ins numerous poorly preserved ligni
tized leaves and impressions of leaves. . . . 3 

11. Vet·y tough, light greenish-gray clay......... 2 

The lignitic bed (No. 8) and beds Nos. 10 
and 11 are smnewhat irregularly bedded and 

. differ in thickness along the bluff. In places 
the upper lignitic portion of bed No. 10 becomes 
a bed of tl'ue lignite 1 to 2 feet thick. A few 
lignitizecllogs and fragn1ental ren1ains of ligni
tizod Btumps were seen in this layer. 

Cn1l 1 recorded seyeral large upright lig
nitized trunks with radiating roots in beds 
Nos. 9 and 10. A sp·ecimen of silicified wood 
frmn this locality (not in place, probably frmn 
bed No. 2) was ide.titified by Knowlton 2 as 
Lall.trinoxylon branne1·i, a species originally 
based on n1ore complete 1naterial frmn the 
upper Claiborne or lower Jackson of St. 
Francis County, but it has no weight in corre
lation, since it was obYiously reworked in the 

upper p.art of the section. From bed No. 4 
Stephenson collected the following plants: 

Ficus pseuclolmecliafolia. 
Juglans schimperl. 
Palreoclenclron americanum. 
Sapincl us mississi ppiensis. 
Sophora wilcoxiana. 

Although the material Is very poor, several 
of the identifications are satisfactory, and as 
none of the forn1s are known above the Wilcox 

. it seen1s reasonably certain that this is the age 
of the lower part of the section. The lignite 
bed clearly represents a local mnergence, and 
beds Nos .. 3 to 7 n1ay be of Claiborne age. 

BENTON, SALINE COUNTY. 

Several interesting but generally poor sec
tions are exposed in the Yicinity of Benton, 
Saline County, Ark. 

About one-half mile northwest of the town 
along the rnilitary road a local working (known 
as the McDonald pit in 1910) shows the fol
lowing section: 

Section at McDonald 1)it, about one-half 1?~ile north'West of Benton, Ark. 
Feet. 

1. l:Ieavy gravel. ........................................................................... o-s 
2. Stratified, brick-red, case-hardened, coarse sand or fine gravel, with undulating upper and 

low·er surface. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0-5 
3. 'l'hinly laminated gray sanely clay, with reel and yellow mottling, current bedded and con-

t.'l.ining tJ1in layers of graveL ............................................................ 0-6 
4. Plastic gray to brownish, heavily bedded clay ............................................ 2-6 
5. Slightly ferruginous sharp gray sand ................................................. _ .... 4-6 

Mr. W. I-I. :McDonald, who is in charge of the 
GoYenunent experiment farn1 across the road, 
says that borings show sev·eral feet of sand 
below the lev·el o·f bed No. 5, followed by shell 
fragtnents, which seen1s to indicate the presence 
of fossiliferous Midway deposits at no great 
distrmce below the surface, since fossiliferous 
:Midway occurs a few miles to the west. No 
detcn:ni:nable plant remains were found at this 
outcrop. 

A s1nall exposure on the property of the 
En,gle Pottery Co., one-half 1ni:le west of the 
preceding section, shows just south of the road 

a few feet of brownish sanely clay grading 
upward into grayish and pinkish clays. The 
brown clays are packed with poorly preserYed 
leaves, and some of the material occurs in 
n1atted layers. Th!3 most abundant forn1 is 
Artoc(trpus 1Jungens (Lesquereux), in addition to 
which the following species haYe been identi
fied: Cassia bentonensis Berry, Oreodaphne 
salinensis Berry, and Sabalites grayanus Les
quereux. 

About half a n1ile north of the preceding out
crop, at the Leech place, on the Pine Bluff road, 
the following section is exposed: 

Section at Leech place, near Benton, Ark. 
Feet. 

l. ltcddish, fine stratified sand, becoming gradually buff toward the base ..................... 6-8 
2. :Massive brown plastic clay with disseminated bits of lignite but no leaf impressions; exposed._ 6 

The old llenderson pit, frmn which fossil worked in recent years and is much n1asked 
plants were collected by the Arkansas Geological by slumping. It is somewhat less than half 
Survey n, score of years ago, has not been a n1ile northwest of Benton on the Pine 
---------- Bluff roacl. The followlllbCI section is exposed 

I Call, n. K, 'l'ho go:>logy or Crowley's Ridge: Arkansas Geol. Sur-
vey Ann. ll.opt. f:>1· 1889, vol. 2, pp. S0-83, 1891. there: 

·•Idem, p. 256. 

0 
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Section at Henderson pit, one-half mile northwest of Benton, Ark. 
Feet. 

1. Brownish loam carrying coarse graveL ..................................................... 1-3 
2. Very irregularly bedded, brick-red, case-hardened sand, with clay laminre, grading into No.3. 4-8 
3. Gray to buff, very argillaceous sand or arenaceous clay, in places grading into No.4 ........ ~ 4-8 
4. Massively bedded, bluish to brown plastic clay with numerous leaf impressions; exposed.... 4 

This locality is on the strike .a short distance Unidentifiable leaf fragments occur near the 
north of the section from the McDonald pit de- base of bed No. 1. The old collections, not 
scribed on page 5q. Bed No.4 has yielded the previously studied, have furnished specimens 
following plants: of Oreodaphne salinensis Berry and Sophora 

Apocynophyllum constrictum. wilcoxiana Berry. 
Apocynophyllum sapindifolium. OUACHITA COUNTY. 
Cresalpinites bentonensis. 
Cassia bentonensis. 
Cassia fayettensis. 
Charnredorea danaL 
Engelhard tia ettingshauseni. 
Myrcia bentonensis. 
N ectandra pseudocoriacea. 
Oreodaphne salinensis. 
Oreopanax oxfordensis. 
Sabalites grayanus. 
Sapindus bentonensis. 
Sapindus knowltoni. 

Compared with the eastern Gulf area the 
flora from Benton contains 5 species of un
known position, 2 species that range from the 
base to the top of the Wilcox, 1 species con
fined to the Ackerman formation or lower Wil
cox, 2 species confined to the Holly Springs 
sand or middle Wilcox, 4 species confined to 
the Holly Springs sand and Grenada formation 
or upper Wilcox, and 1 species confined to the 
Grenada formation. It is therefore not older 
than the leaf-bearing outcrops of I-Ienry County; 
Tenn., which are in turn slightly you.ngerthan 
those of the Holly Springs sand or middle Wil
cox of J?.Orthern Mississippi. 

MALVERN, HOT SPRING COUNTY. 

Fossil plants were collected'by the·Arkansas 
Geological Survey a score of years ago from the 
Atchison clay pit, about half a.mile east of the 
St. Louis, Iron Mountain & Southern Railway, 
between Perla and Malvern in Hot Spring 
County. · 

In this part of the Stat,e the clay lenses of 
the Wilcox are small and are embedded in the 
sands. They make the cores of the small hills. 

•When one Is worked out another is opened, so 
that the original locality was not exposed at 
the time of my visit. The workings in 1910 
ShOWed the following SeCtion: I 

Section at Atchison clay pit near Malvern, Ark. 
Feet. 

1. Gray to drab, somewhat sandy clay, becoming 
brownish and lignitic at the base ................ 0-6 

2. Buff to gray plastic clay .......................... 2-8 
3. Gray to buff sand ................ ~ .. .. .. .. .. .. .. . 0-5 

Owen, 1 in his second report, gives special 
attention to the ligni e of t~e Camden Coal 
Mining Co. in Ouachita County (sec. 12, T. 
12 S.,. R·. 18 W.)~ He gives the following 
section: 

Section at mine of Camden Coal Mining Co., Ouachita 
County, Ark. Feet. 

Sand and ferruginous sandstone. . . . . . . . . . . . . . . . . . 20-30 
Ash-colored clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6- 7 
Lignite.......................................... 6 
Pipe clay with segregations of limonite. 
Light-gray sandy· clay, somewhat ferruginous ...... 10-18 

Harris,2 who revisited this locality, records 
the following section exposed at the tin1e of 
his visit: 

Section at mine of Camden Coal 1lfining Co., Ouachita 
County, Ark. 

Arenaceous materials, poorly exposed. Feet. 

Light-pinkish clay.... . .. .. . .. . .. . .. .. . .. .. .. .. .. .. 6 
'\\Thi te sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Bluish clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Lignite............................................ 6 

The lignite is r~ported to be without sand 
or clay and evidently represents an interval of 
emergence. hnpressions of leaves are said to 
occur in the vicinity (sec. 14, T . .12 S., R. 18 
W.) in a sandy ferruginous indurated n1atrix, 
but I have seen nothing identifiable frmn this 
region, either in the field or in the National 
Museum collections. 

SECTIONS IN LOUIS IAN A. 

SHREVEPORT, CADDO PARISH. 

A section at Slaughter Pen Bluff, near 
Shreveport, La:, };las been. discussed by John
son/ Lerch/ Vaughan,5 Veatch,6 and I-Im~ris.7 

1 Owen, D. D., Second report of a geological reconnaissance of the 
middle and southern counties of Arkansas, pp. 128-133, 1860. 

2 Harris, G. D., Arkansas Geol. Survey Ann. Rept. for 1892, vol. 2, 
p. 65, 1894. . 

a Johnson, L. C., Report on the iron regions of northern Louisiana 
and eastern Texas: H. Ex. Doc. No. 195, 50th Cong., 1st sess., p. 18, 1888. 

4 Lerch, Otto, Louisiana Exper. Sta. Bull., 1892. 
~Vaughan, T. W., Am. Geologist, vol. 15, p. 205, 1895. 
o Veatch, A. C., Louisiana Geol. Survey Rept. for 1899, p. 196, 1900. 
1 Harris, G. D., U.S. Geol. Survey Bull. 429, 1910. 
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Jolmson referred it to Hilgard's "Mansfield 
sorios" (Wilcox formation) ; Lorch to his 
"Lower Lignitic," which is partly Wilcox and 
partly Claiborne (St. Maurice formation); 
Vaughn.n. referred it to tho "Lignitic"; Veatch 

and also Harris were inclined to consider it 
"Lower Claiborne"; but recently Harris has 
considered it as Wilcox, which is undoubtedly 
its correct age. (See Pl. V, A, p. 39.) The 
section is as follows: 

Section at Slaughter Pen Bluff, Shreveport, La. 
Feet. 

1. Heddlsh lou.m, grading down into yellowish argillaceous and somewhat calcareous su.nd....... 8 
2. Buff sandy clu.y with u. few small bivalves (Ledu, Mactra, and the like) and scattered leu.f 

in1pressions ............. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
3. Laminated brown clu.y and buff su.nd with ferruginous concretions toward the top............ 10 
4. Dark lignitic clay............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
5. Lignite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
0. Gn-..y n.nd buff laminated sands and thin laminre of bluish clay with a few leaf impressions and 

more or less comminuted vegetable matter, exposed about ...... :........................ 17 

Fow fossil plants occtu· in this section, and 
those n.s a rulo are poorly preserved, as seems 
to be tho caso with all the ron1a.ins of this sort 
around Cross Bayou. A s1nall collection 1nade 
by Veatch was reported on by I-Iollick 1 in 1900. 
I visited this and neighboring outcrops in 1911, 
but sn.w no fossils worth collecting. I have 
had access to tho original collections made by 
Jolu1son and dotorn1inod by LosquorelL""{,2 

which are now in tho United States National 
l\1usetun, as well as tho 1-Iarris and Veatch col
lection, prosorvod at tho Now York Bo tan~ cal 
Garden .. 

Tho following is a rovisocl list of tho species 
fro1n this outcrop : 

Cinnn.mom um postnewberryl. 
Cyper.it;es sp. 
Ficus phmicostata maxima. 
llex sp. 
Poacite's ap. 

Vineyard Bluff, about half a 1nile above 
Slaughter Pen Bluff to the west, on Cross . 
Bayou, is an outcrop similar in lithology and 
stratigraphic position. A collection of fossil 
plants procured fron1 this outcrop by 1-Iarris 
and Veatch is now at the New York Botanical 
Garden. The following species are represented: 

Artocn.rpus lessigiana. 
Clnnamomum postnewberryi. 
Ficus harris.iana. 
Ot·eodn.phne obtusifolia. 
Pteris pseudopinnreformis. 

There are several deep wells at Shreveport 
whose records are incomplete, though they 
are discussed by 1-larris in connection with 
the nmnerous deep-well records from the near
by Caddo oil field. They show a thickness of 
Wilcox sediments in northwestern Louisiana 
of about 450 feet. 

t Rollick, Arthur, Louisiana Goof. Survey Hept. for 1899, pp. 276-288, 
pis. 32-48,d!l00. 

a Losquoroux, Loo, U.S. Nat. Mus. Proc., vol. 11, pp. 24-25, 1888. 

The Johnson collections from Cross Bayou 
came from an old quarry known as Campbells 
quarry. The matrix is a well-lithified gray 
sandstone. These forms were tentatively de
termined by Lesquereux and their critical 
revision furnishes the following list of species: 

Ficus denveriaua. 
Ficus hu.rrislana. 
Hicoria antiquorum. 
Mespilodaphue pseudoglauca. 
N ectandra lancifolia. 
Rhamnus clebmni. 
Sapindus formosus. 
Termiualia hilgardiana. 

A sunilar gray sandstone is exposed in a 
cut of the Kansas City Southern Railway 1 
mile west of Shreveport and. only a short dis
t~nce south of Cross Bayou. It contains 
much fragmentary leaf material, among which 
Sapindus mississippiensis Berry has been 
recognized. 

COUSHATTA, RED RIVER PARISH. 

Red River has impinged on the Eocene beds 
at Coushatta, where they are exposed in low 
bluffs along the left (east) bank from a point 
below the town· to Coushatta Bayou, three
eighths of a 1nile above the town. The fol
lowing section is taken from Veatch and rep
resents the condition in 1898, when the bulk 
of the fossil plants were collected. The river 
is. rapidly eroding these cliffs, and they are 
said to ·have receded about one-fourth of a 
mile between Veatch's visit in 1898 a.nd n1y 
visit in 191L The section exposed at present 
is substantially that as quoted below, except 
tha.t the iron concretions are much poorer in 
plant remains. I split open all that were ex
posed without obtaining anything noteworthy. 
The section is as follows: 3 

a Veatch, A. C., op. cit., p. 200. 
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Section exposed on Red River near Coushatta, La. 
Feet. 

1. Soil grading into orange, buff, or gray sand, stratified and more or less cross-bedded, with scat
tered clay pellets and laminre.......................................................... 20 

2. Brown laminated clay with thin gray sand partings, becoming nearly black below and con- . 
taintng. poor casts of Leda, N ucula, Lucina, and V enericard.ia near the base. . . . . . . . . . . . . . . 10 

3. Brown laminated day with two or three courses of iron concretions, many of them large and 
containing impressions of leaves. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

4. Black laminated clay with gypsum crystals............................................... 6 
5. Dark sand with a few thin layers of black clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
6. Black laminated sanely clay with gypsum crystals, exposed ....... -.. . . . . . . . . . . . . . . . . . . . . . . 3 

The fossil plants come fron1 bed No. 3 and, 
as previously stated, were not abundant at 
the time of my visit, but" Veatch made some 
remarkably fine collections from these con
cretions in 1898, which are preserved at the 
New York Botanical Garden. These were 
reported on by Hollick 1 in 1900. I have 
restudied these collections, and the following 
is a revised list of the 31 determinable species: 

Apocynophyllum sapindifoliu.m. 
Artocarpus dubia. 
Artocarpus lessigiana. 
Artocarpus pungens. 
Celastrus taurinensis. 
Celastrus veatchi. 
Cinnamomum buchii .. 
Cornus studeri. 
Cryptocarya eolignitica. 
Dillenites microclentatus. 
Dillenites ovatus. 
Euonymus splendens. 
Ficus artocarpoides (?). 
Ficus clenveriana. 
Ficus schimperi. 
Fraxinus johnstrupi. 
Ilex (?) affinis. 
Inga laurinafolia. 
J uglans berryi. 
Juglans schimperi. 
Magnolia angustifolia. 
Mespiloclaphne coushatta. 
Mespiloclaphne eolignitica. 
N ectandra pseuclocoriacea. 
Oreodaphne coushatta. 
Oreoclaphne mississippiensis. 
Oreodaphne pseudoguianensis. 
Persea longipetiolatum. 
Rhamnus coushatta. 
Sapindus coushatta. 
Terrninalia hilgardiana. 

NABORTON, DE SOTO PARISH .. 

Extensive oil developments in De Soto 
Parish, in western Louisiana, begun since the 
bulk of this manuscript was prepared, have 
resulted in large collections of fossil plants. 
These plants were collected by G. C. Matson, 

1 Hollick, Arthur, op. cit. 

0. B. Hopkins, L. C. Chapman, and E. H. 
Finch from a large number of localities within 
a few miles of the town of Naborton. Accord
ing to these geologists the plants were found 
in the upper part of the section of the· Wilcox 
of western Louisiana and their determination 
of the geologic horizon is strikingly confirmed 
by a study of the flora. I am indebted to 
Messrs. Matson and I-Iopkins for the following 
composite section: 

Composite section of Wilcox formation near Naborton, De 
· Soto Parish, La. 

Section 1 mile southwest of Zion Hill. 
Feet. 

Sand, medium grain, varying in color from orange 
through yello~ to gray........... . . . . . . . . . . . . . . . 22 

Sand, medium grain, pure, orange colored......... 17 
Sand, same as below, with sma.Il pebbles of light-

gray shale...................................... 13 
Sand, medium grain, pure, orange to yellow... . . . . 5 
Lignite and bone................................ 1 
Sand ........................... ~................ 10 
Clay, reel......................................... 2 
Sand....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Shale, arenaceous, gray, weathering to red clay.... 7 
Sandstone, concretionary, forms prominent hard 

layers..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Shale, arenaceous or laminated sandy clay; weathers 

to fine sandy sticky, deep red clay .... :........ 20 
Concretionary layer, calcareous sandy, persistent.. 1 
Shale, arenaceous, grading upward into clay and 

carbonaceous clay and laminated sanely clay, 
containing fossil leaves at top................... 24 

Section 1 mile southeast of Naborton. 

Sandstone, hard, ferruginous, with fossil leaves.... 1 
Clay, stiff, red, granular............................ 25 
Lignite and carbonaceous shale.................... 2 
Shale, arenaceous, weathering to red clay. . . . . . . . . 10 
Shale, gray, arenaceous, some with carbonaceous 

layers below............... . . . . . . . . . . . . . . . . . . . . . 13 
Sand, hard, meclium grain, yellow .......... ·...... 8 
Sandstone, hard, ferruginous...................... · 2 
Shale, arenaceous, or laminated gray clay, with 

large concretions and carbonaceous below. . . . . . . 15 
Shale............................................ 2 
Sandstone, hard, ferruginous...................... 2~ 
Sandstone, soft, grading into arenaceous shale 

below ................................... ·- . . . . . 9~ 
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Feet. 

Shale, dark gray, with sandy layers ............ ---- 6 
Shale, arenaceous, gray........................ . . . . 2 
Sandstone and shale, ferruginous pebbles and con-

cretions .. , ......................... -.... . . . . . . 5 
Sandstone, medium grain, soft, yellow ......... -.. ·.. 3 
Shale, sandy, fino grained, gray............... . . . . . 6 

Part of the log of a well near·:Naborton. 

Gun1bo........................................... 18 
Sn.nd and bowlders .......................... ·... . . 4 
Gurnbo............................. ... . . . . . . . . . . . . 7 
Shn.lo n.nd rocks............................ . . . . . . 123 
Shn.lo, gumbo, and rock .......................... . 
Gumbo and bowlders ........................•..... 
Base of Wilcox (?). 

259 
45 

696 

The top of the Wilcox is not shown in this 
section, but 'it is exposed, and the oYerlying 
Claiborne has been recognized farther south, 
near N n.tchitoches. The whole Wilcox in this 
Yicinity is about 800 feet thick, and the fossil 
plants aromul N aborton are found_ in a zone 
con11nencing at a horizon 542 feet aboYe the 
base of ·the Wilcox and extending about 120 
feet upward. 

The following fonns haYe been identified: 

Anona ampla. 
Anona. eolignitica.. 
Anona wilcoxiana. 
Apocynophyllum ta.bella.rum. 
Apocynophyllum·wilcoxense. 
Arncereites fritoli. 
Artocarpus dubia. 
Artocarpus pungens. 
Bombacites wilcoxin.nus 
Cinfuunomum affine. 
Cinnamomum oblongn.tum. 
Conoca.rpus eoligniticus. 
Cornus studeri. 
Gup~n.ites ooligniticus. 
Dillenites microdentn.tus. 
Dryophyllum a.mplum. 
Dryophyllum tennesseensis. 
Ficus hn.rrisimm. 
Ficus noopln.nicostata. 
Ficus pla.nicostn.tn. maxima.. 
Ficus pseudopopulus. 
Jugln.ns schimperi. 
J..~ygodium binervaturr... 
l\fn.gnolin. angustifolin.. 
Meniphylloides ettingshauseni. 
l\:fenispermites wilcoxensis. 
Mespilodn.phne pseudogln.uca. 
N ectn.ndra. lancifolin.. 
N ectandrn. pseudocoriacea. 
N ectn.ndrn. puryearensis. 
N ectandra. sp. 

Nyssa wilcoxiana. 
Oreodaphne coushatta .. 
Oreodaphne mississippiensis. 
Oreodaphne obtusifolia. 
Person. longipetiolatum. 
Pistia wilcoxensis. 
Proteoides wilcoxensis. 
Prunus nabortensis. 
Pteris pseudopinnreformis. 
Rhamnus coushatta. 
Rhamnus eoligniticus. 
Sabalites gmya.nus. 
Sapindus formosus. 
Sapindus linon.rifolius. 
Sophora wilcoxiann.. · 
Sterculia puryea.rensis. 
S terculiocarpus eocenicus. 
Terminn.lia. hilgrt.rclin.na. 
Terminalin. lesleyana. 
Ternstrcemites ovatus. 
Vantanea wilcoxiana. 
Zamia (?) wilcoxensis. 

Fifty-three species are enumerated in the 
foregoing list. Eight are peculiar to this area 
and three range fron1 the base to the summit.of 
the Wilcox. The only forn1 characteristic of 
the lower Wilcox is the doubtfully determined. 
Lygocliun1. There are ·3 species which in the 
eastern Gulf area are confined to the lower 
and n1iddle Wilcox, 16 which are confined to 
the n1idclle Wilcox,· and 12 which are confined 
to the upper Wilcox. It is obYious that the 
horizon is Yery near that of Puryear, Tmm., 
namely, at the top of the middle Wilcox. 
The flora shows an almost entire absence of 
Legu1ninosre and a surprising number of 
Lauracere. 

The . section deriYes its chief importance 
fron1 the fact that the stratigraphic interpre
tation and the paleobotanic eYidence corrob
orate each other in showing that in this part 
of the western Gulf area approximately 500 
feet of earlier Wilcox sedi1nents are trans
gressed by later Wilcox deposits, thus corrob
orating the interpretation of the geologic 
history presented elsewhere· (pp. 36-38). 

SECTIONS IN TEXAS. 

OLD PORT CADDO LANDING, HARRISON COUNTY. 

The following section at Old Port Caddo 
Landing, in Harrison County, Tex., is giYen 
by Vaugh an: 1 

1 Vaughan, T. W., Am. Geologist, vol. 16, pp. 304, ::;o.s, IS95. 
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Section at Old Port Caddo Landing, Harrison County, Tex. 
Feet. 

10 
50 

10-15 
55-60 

1. Irregularly stratified sands and clay; about ............................................ . 
2. Reddish,· more or less cross-bedded sands with limonitic geodes and silicified wood ....... . 
3. Sands with bowlders and more or less contorted masses of clay .......................... . 
4. Interbedded grayish sands and bluish clays with small seam of lignite ................... . 
5. Impure lignite bed, commonly replaced by iron carbonate, ironstone, or impure limestone, 

and containing plant remains ........................................................ . 2 
13 6. Thinly laminated, bluish clay and sand; exposed ...................................... . 

A collection was made by Vaughan fro.m bed 
No. 5, which was tentatively identified by 
Knowlton.1 His list has already been repro
duced. As revised in the light of the present 
extensive Wilcox collections it furnishes the 
following forms: 

Apocynophyllum tabellarum (?). 
Asplenium eolignitica. 
Canna eocenica. 
Cinnamomum affine. 
Combretum ovalis. 
Dryophyllum moori. 
Ficus planicostata maxima. 
Ficu.3 schimperi. 
Ficus vaughaui. 
Grewiopsis tenn.esseen.sis. 
Meuiphylloides ettingshauseui. 
Metopium wilcoxianum. 
N ectaudra lancifolia. 
N ectandra sp. 
Oreodaphue obtusifolia. 
Persea longipetiolatum. 
Sabalites grayauus. 
Termiualia hilgardiaua. 

None of these are species peculiar to the 
Ackerman formation or lower Wilcox of the 
eastern Gulf region; 3 occur in the Ackerman 
formation and the Holly Springs sand; 2 are 
known only from the Holly Springs sand; 1 is 
found in the Ackerman formation and Holly 
Springs sand as well as in post-Wilcox deposits; 
1, the characteristic Meniphylloides ettingshau
seni, is peculiar to the Grenada formation or 
uppennost Wilcox. The conclusion is inevit
able that the deposits at Port Caddo are of 
late Wilcox age. 

SABINE RIVER, SABINE COUNTY. 

The section of the Wilcox strata exposed 
along Sabine River from the vicinity of Rock 
Bluff to a point below Sabinetown is of con-

1 Vaughan, T. W., op. cit., p. 308. 

siderable interest, because it may be taken 
as typical of the Wilcox in the western Gulf 
region. The details were described in 1902 
by Veatch. 2 Leaf remains are reported from 
calcareous concretions just below Harts Bluff 
on the Louisiana bank. A short distance 
below Hamilton and just above Chambers 
Ferry similar materials carry leaf impressions, 
and a small amo,unt of rather poor 1naterial 
was collected. This was deposited at the 
New York .Botanical Garden, where I have 
studied it. The only identifiable fonns are 
Grewiopsis .tennesseensis Berry, which also 
occurs south of Grand Junction, Tenn., and 
Lef!Uminosites? arachioides Lesq uereux of . the 
Denver and Fort Union formations of the 
Rocky Mountain province. The section as 
given by Veatch 3 shows a bluff about 125 feet 
high, the upper -70 feet of which ·was con
cealed. The lower 56 feet consist of gray and 
light-yellow, slightly cross-\>edded sands carry
ing large calcareous concretions that contain 
scattered fragments and more or less distorted 
leaves. This outcrop is 7 or 8 miles along 
the dip above Sabinetown, where, according to 
Harris, the marine fossils indicate the Bashi 
forn1ation. The fossil plants, though too few 
for precise correlation, indicate a horizon not 
older and probably younger than the Holly 
Springs sand or middle Wilcox of Mississippi. 

CALA VERA~ CREEK, WILSON COUNTY. 

Alexander Deussen discovered an outcrop 
containing Wilcox plants on Calaveras Creek 
about 500 yards east pf the Sa.p. Antonio & 
Aransas Pass Railway in Wilson County, Tex. 
The section shows the following sequence of 
materials: 

2 Veatch, A. C., The geography and geology of the Sabine Hiver, La.: 
Louisiana Geol. Survey, pt. 6, pp. 107-127, 1902. 

a Op. cit., p. 123. 
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Pleistocene: 
Section on Calaveras Creek, Tex. 

Yellow loam ......................................................................... . 
Feet. 

5 
Covered .......... ~ .................................................................. . 4 

;Deposits regarded by the author as belonging to the Wilcox group: 
· Gravel................................................................................ 5 

Yellow stratified sand ............................. ~ ................................... 4-10 
Compact laminated, brown to gray clay with fossil plants ................................ 0- 6 

The small clay lens at the base of the section 
contains much comminuted ·vegetable matte~ 
and rather poorly preserved impressions of 
leaves, among which the following are recog
nizable: 

Bumelia pseudotenax (?). 
Calycites ostryaformis. 
Cassia bentonensis. 
Diospyros brachysepala (?). 
]!'icus vaughani. 
Gleditsiophyllum eocenicum. 
Mcspilodaphne eolignitica. 
Hhamni tes berchemiaformis. 
Sabalites grayanus. 
Sapindus bcntonensis. 
Sapindus linearifolius. 
Terminalia lesleyana (?). 

Of these 12 species 2 are new and therefore 
without stratigraphic significance. In com-

parison with the floras of the Wilcox of the 
eastern Gulf area it may be noted that none of 
the species from Calaveras Creek. are confined 
to the Ackerman formation or lower Wilcox. 
Three species are confined to the Ackerman 
formation and Holly Springs sand; 1 to the 
Holly Springs sand; and 6 to the Holly Springs 
sand and Grenada formation. It seems evi
dent that the outcrop is of about the same age 
as those at Benton and Malvern in Arkansas, or 
somewhat younger, and is certainly not older 
than the Holly Springs sand or middle Wilcox 
of :Mississippi. This .conclusion receives con
firmation from the single species. Dillenites 
texensis Berry, described from near Pope Bend 
on Colorado River in Bastrop County, which 
.occurs elsewhere only at the top of the Wilcox 
at Grenada, Miss.· 



rLOCAL DISTRIBUTION ·OF THE WILCOX FLORA. 

The following table shows the local distribution of the species described in this work that comprise the Wilcox flora: 

Distribution of the Wilcox flora. 

Mississippi. Tennessee (Lagrange formation). Ken-~ Illi
tucky. nois Arkansas. Louisiana. 
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Phylum Thallophyta. 
Class Fungi. 

Order Pyrenomycetes (?). 

Crenomyces laurinea .. ___ .................. _. 
sapotre ................................. . 
pestalozzites ........... _ ................ _I X 
annulata ..... _ .................. __ . _ . _ .. . 
cassire. _. _. _ .... ____________ . _. _________ _ 
myrtre ................................. . 

Phylum Pteridophyta. 
Class Lepidophyta. 
Order Lycopodiales. 

Family Lycopodiacem. 

X 
X 
X 

X 

Lycopodites (?) eoligniticus ........... - ....•.. 1 ... 1 ... 1 ... I- .. 1 .. -1-. -1- .. 1 X 

Class Filices. 
Order Filicales. 

Family Schizmacem. 

Aneimia eocenica ........................... . 
Lygodium binervatum ....................... . X 

Family Polypodiacem. 

X 

Meniphylloides ettingshauseni ............... 1 X 
Asplenium eolignitica ....................... . 

hurleyensis ............................ . 
Pteris pseudopinnreformis ................... 1 X 

X 

Phylum Spermatophyta. 
Class Gymnospermm. 

Order Cycadales. 
Family Cycadacem. 
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Order Coniferales. 
Family Pinacem. 

Glyptostrobus europreus .................... . 
Taxodium dubium ......................... . 
Taxodium sp ............................... . 
Arthrotaxis ( ?) eolignitica .................... . 
Cupressinoxylon calli ....................... . 

Class Angiospermm. 
Subclass Monocotyledonm. 

Order Graminales. 
Family Poacem. 

Poacites sp .................................. . 

Family Cyperacem. 

Cyperites sp ... · ........................ , .... . 

Order Arales. 
Family Aracem. 

Pistia wilcoxensis .......................... . 
Aracereites friteli ............................ . 

Order Arecales. 
Family Arecacem. 

Chamredorea .danai .................... · ..... -~· . -I X 
Sabalites grayanus ....... : ... : ............... X 
Nipadites burtini umbonatus........... . . . . . . . X 

Order Scitaminales. 
Family Cannacem. 

X 

X 

Canna eocenica ............................. I X 1 .. -1- .. I X 

Incertm sedis. 

X 

X 

X 

Phyllites w:ilcoxensis ......................... I X , ... , ... , ... , ... , .. . 

Subclass Dicotyledonm. 
Superorder Choripetalm. 

Order Juglandales. 
Family Juglandacem. 

J uglans schimperi ............................ I X 
berryi .................................. . 
saffordiana ............................. . 

Hicoria antiquorum .................. · ....... . 
Paraengelhardtia eocenica .................. . 
Engelhardtia mississippiensis ................ . 

puryearensis ............................ . 
ettingshauseni .......................... I X 

Order Myricales. 
Family Myricacem. 

Myrica elreanoides ..................... · .... . 
w:ilcoxensis ............................. I X 
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Distribution of the Wilcox flora-Continued. 

Mississippi. Tennessee (Lagrange formation). Ken- lllli
tucky. nois Arkansas. 
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Order Fagales. 
Family -Fagacere. 

Dryophyllum anomalum ................... ____ _ 
moorii ..... -................................ -j- . -j- . -j- . -1- . -1 X 
tennesseensts ............................ X ... --. X 
puryearensis ............................. X 
amplum ••................................ _,_ ................. . 

Order Urticales, 
Family Ulmacere. 

X 

Planera crenata (?) ............ : . ........... -I X , ... , ---,--.,.--,--.,--.,---,--. 

Family Moracere. 

Artocarpus lessigiana ....................... . 

~~br:~: ·. -.-_·::: : : ~ ~ ~ ~ ~ ~ ~ : : : ~: : ~ ~ ~ :- ~ : : : : : '-~-
Artocarpoid~s wilco~ensis ................... . 
Pseudolmed1a eocemca ........... · .......... . 
Ficus pseudolmediafolia .................... . 

puryearensis ............................. , X 
p~ryearen_sis elongata ...................... _ 
wllcoxens1s ............................ . 

X 

m!Jtifolius ................... ~ ......... . 

~.i\-·:::·(:::::::::: _:::::::::::I X 
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denveriana .......... _ ..... _ ... __ .. _ . __ _ 
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Order Proteales. 
Family Proteacere. 

~==~~ff~~di~~~~~~~---·_·_·_·_·_:::::::::::: ·-x: :::::: -~- :::::::::::: ·-x· :::::: ·-x· ::::::::: ·-x· ·-x· ·-x· :":: ::::::::: -~- :::::::::,:::::::::::::::::::::::: 

~i~:~E;~i~-LL::·: __ ::·:::: :x· :_· ::::::::: ··: ::· ::· ::·:-. ::: ::::: ::·: · ~ ::. x: ::: :x: ::.::::.::::: : ·t: -::--: :x: :.:::::::::: 
Order Aristolochiales. 

Family Aristolochiacere. 

Aristolochia wilcoxiana ...................... I-- -1 ... 1. _.I ... I ... 1 ... 1 ... I ... I X ... -•- .... - ... - ... - -•·- ... - -•-. -•-- -·-- -·-- -•-- -•·- -•·- -·-- -·-- -·· · -··- ·•·- -·-- ·•·- -·-- ·•· · -·- · ··· · · 
Order Polygonales. 

Family Polygonacere. 

Coccolobis eolignitica ....................... . 
uviferafolia ........................... _ . , .... __ _ 

Order Chenopodiales. 
Family Nyctaginacere. 

Pisonia eolignitica .......................... _ .

1 

... 

1

. __ 
chlorophylloides ....................... _- ..... _ 
puryearensis •............................ --- ...... . 

Order Ranales. 
Family ~agnoliacere. 

x, ... , ... , ... , ... , ... , ... , ... , ... 
X---··-··- ...... -----···-

····---·---·---.•X 
-- -·- ... X 

····--··---·---·X 

Magnolia angustifolia ....................... __ x ............... . XI---IX 
leei ............................ _ .... __ -__ _ .... x ........... . X 

Family Anonacere. 

-Anona wilcoxiana a . ............ _ .......... __ _ 

A.ui~~~~~~:-_:_:_::::::::::::::::: ::::::I : . 
····---·---,X, ... , ... , ... , ... , ... , ... , ... , ... , ... , ... , ... 

--·X ... -----· ... --- X--------- X-.·· 
... -x ·-· ......... --- ... --· ·-· --- --· --· 

........ x 
Family ~enispermacere. 

Menispermites wilcoxensis .............. _ .... , .. . 

Order Papaverales. 
Family Capparidacere. 

Capparis eocenica ............................. 1 X,_ ............. . XIXI---1---1---1---1---1---1---IX .... , .. _, ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , __ _ 

Order Rosales. 

X 
X 
X 

x ............... . 

Family Hamamelidacere. 

Parrotia cuneata .:.:.:.;~ -~~~: ................ -1- .... -J .... "J" ... -~- .... -~- ... "I".-~ X, .. , ... , ........... , ...... , ..................... , .. , ....................... . 

Chrysobal~nus inrequalis ................ :·. . . . X 1-- .... -~- .... -~- .... -~- .... -1- ... - -1 X 1- . -~- - -~- . -~ X 
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eocemca. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . - - . - - . . . . . . . . . . - - . - - - . - . - - . . . . X . . . - - . - - - - . . - . . - - . . . . . , . - - - - - - - - - - - . - . . - - . - - . - - . . - . . - -

Prunus nabortensis .................................................................. -........... -... -................. -. . . . . . . . . . . . . X .... -...... . 

Family ~imosacere. 

Acacia :wi}c<?XeJ?-sis._ ......................... -~-. -~- _ -~-_-~X 
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a Occurs near Trenton, Tenn. 
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Distribution of the Wilcoxflora-Oontinued. 

Mississippi. 
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Family Mimosacere-Continued. I I 
Inga ~ury_earen~is _ . . . . . . . . . . . . . . . . . . . . . . . . . .. . , .. , .... , ... 

,-~-·-·-·-

X I wlCkliffensiS ............................. . . -.-- X 
Pithecolobium eocenicum ................... . X 

oxfordensis .... _ ......................... . X 
Mimosites inrequilateralis .................... . X --

lanceolatus .............................. . X --
acaciafolius ............................. . X 
variabilis ............................... -1 X X X X --- X 

Family Cresalpiniacere. 

Cercis wilcoxiana .. _ ........................ . X ......... ---

d 
@ 

..2: 
G!l 
~ 

Louisiana. 

s 
~ ~ 
0 rfJ 

fr § 
;;. "' 
~- -~ 
00 f;<; 

~ c<l .c: 
gJ 
0 

0 

"Ci 
Ql 

1 
~ 

Texas. 

.-6 
~ 
H 
0 
'0 • 
'0 . ... . 8.s -~ 

1=1...., ~ 
-@ s Cl) 

0 ~ .s 
,.0 '0 ,.0 
G!l _. G!l z 0 00 

~ 
.:::
~ 
.g 
~ 
0 
0 
0 

Cw.rli~~~~~:~:····;;;;;;;;;;;;;;::;;;: 
Xl---1--l--

--X X X --- ---1---I---I---I---1---.I---I---I---1---I---IX 

lowii ......... -... -. - - - - - - - - - - - - - - - - - · - - - -~ X 
mississippiensis ....... -- ... -.-.-.- ...... - X 
fayettensis .............................. . 
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wilco:xlana ............................. . 
marshallensis ............................ . 
emargiriata ............................. . 

Cresalpinia wilco~iana ....................... . 
Cresalpinites bentonensis ..................... . 

· mississi.ppiensis ......................... . 
aculeatafolia ............................ . 

Giel~i~~~;n~~-~~~~~i-c·l~~~---------~ ~::::::::: :1·x: 
hilgardianum .............................. . 
fructuosum ............................. . 
minor .................................. . 
entadaformis ............................ . 
ovatum ................................ . 
constrictum ............................ . 
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Sophoraheruy::'.P~-:~=-··········· ... JJ ................ J .... JJ .. X ....... J ....... .J J ....... J .J.J.J .. . 

~ ~~)\)}\~:~<<< I:~:~>:::~:::: ~X~::: r: ~~::~X :~r:r:: i ::: ~~~ ~j:: :::::::X:'~:: :X~:~:~::~:~ :::1r :::::: >:-:~ 

'Wickliffensis .. · ........................... , ........................................ · ............ X ............................................... . 
sub_?vatl~S ............. - ... - ......... - .. ·I· .... ~~- .... ·I·: ... ·I· .......... ·I· .... ·I· .... ·I· .. X I· .... ·I· .... ·I· .... ·I· .... ·I· .... ·I· .... ·I· .... ·I· .......... . 
renifornns. ______________ ..................................................... - ........ X .................................................... _ .. 

Order Geraniales. 
Family Rutacere. 

puryearensiS .................................................. ------ ... --- ............ X .......................................... ___ ... ___ .. . 
Fagara eocenic~. ___ . _ -- _______ ........ - ... --- -~-. -~- ----~-. -~-. -~-. -~-. -~-. -~-. -~-. -~- .- -~-. -~-. -~-. -~-. -~-. -~ X 
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Citr~~~~r:~s~i~~~i~~~~:::::·:::::::::::::: ::::::::::::::: -~- ::::::::::::::::::::::::::: ·-x: :::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Family Simarubacere. 

Simaruba eocenica.- .... --.-.- ....... - ....... I ... I ... I ... I ... I ... I ... I.- .I.- .I ... I.- .I ... J .. -1-.-1-.-1-. -I X 

FamHy Meliacere. 

8~ili~iae;~;:!~~~~~:::::_-_-_-_·_~::::::::::::::~ ::::::::::::::::::::::::::::::::::::::::::::: ~ ::: -~- :::::::::::::::::::::::::::::::::::::::::::::::: 
odoratifolia ... _ .... ___ ..... - .................................. - ......... -.... _ .. - . . . . . X ...... _ ........ _ .... _ ................ _· ....... _ .. _ .... . 

:f1~~~iE~~~~~.-.-::::::::::::::::~::::::: :::::::::::: ::·: ::: ·-x: -~- ::: :·:·: ::::::::::::::: ·x.· :::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Family Humiriacere. 

Vantanea wilcoxiana ......... -·--- ......... -. -1---1---1---1---1---1-- -I·- -I-- -1---1-- -I-- -I-- -1---1-- -I-- -1 X 1-- -I-- -1---1-- -I-- -1---1---1---1--.1 ... I:. -1-.-1 .. -1 X •·- -•·- ... - ... --
Family Malpighiacere. 

Hirrea \Vilcoxiana ..... -... -- .. - . - ..................... - . - .. - - . - . - - - - - - ... - - - - - - . - - - .. - -·. - - - X . - - . - - . - - . - - ... - ........... - ........................ - -
Banisteria repandifolia ............................. -.- . -- . - ..... -- --- . - .. -- . -- --- -... -- ... X .. - .. - . - ... - .. - ..................................•.... 

~~!?l:~~~-0-~~~----·.-.-::~---_-_-_-::::::::::::: :::::::::::::::::::::::: ·x.· :::::::::::: ::: ::: -~- ::: ~ ::::::::::::::::::::::::::::::::::::::::-:::::::: 
fructuosa ..•••. - - - - .. - - .. - - ...... - ..... - - - - - - - - - - - - - : - - - - - - - - - - - - - . - - -·_ - - . - - - - - - - - - - . - X . - - - - - . - - .. - - - - - - - . - - - - - . - - - . . . . . - . . . . . . . . . . . . . . . . . . . -

a Occurs near Trenton, Tenn. 
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Distribution of the Wilcox flora-Cqntinued. 

Mississippi. 
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Family Euphorbiacere. 

Crotonophyllum eocenicum. _____________ ....... . 
appendiculatum ........ ~ ......... ~ ........ . 

Euphorbiophyllum fayettensis ......... _ ...... _ .. ,_ .. 
Drypetes prekeyensis ...................... _ ... . 

prelateriflora. _. _ .... ___ .... _. _ .... ___ ...... . -- _,_- _,_- _, ___ ,X 

Order Sapindales. 
Family Anacardiacere. 

Tennessee (Lagrange formation). 
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~~~~~!diTe:~~~~~i~clfa~~~~~~~:::::::::::::::: -~- ::::::::: ·x_· ::: ·x_· :::::::::::::::::::::::: ~ ::: ·x_· ::::::::::::::::::1:::::::::::::::::: -~- :::::: ~:: 
falcatus. __ .......... - ...... _ ........................ - - ....... - - . - - . . . . . . . . . . . . . . . . . . . . . X .......... _ .... _ .............. _ .......... :. _ .. ·- . .' .... _ . 
serratus .. __ .... _ ........ _ .......................... -- ... ~ ... -- . -- X ..... : . -........................................ _ ..... - .. _ .. _ ......... _ ... . 
minor ... _ ......... -........................ '. - .... - - - ....... - - . - - .......... - - - . . . . . . . . X ......... _ ................................. - . _ ...... _ . 

~:!sh~1f::!i~~~~~~---------~:::::::::'::::::::: ::: ::< :::::::::::: ·-x: :::::::::::: ~:: ::::::::: -~- ::::::::: :~~ :::::::::::::::::::::::::::::::::::::::::: 
Het::~~f~~~~~~~t~~~::_-_-_-_:_~~~~~~~~~~~~~~~~1~- ::::::1:::::::::::: ·x_· ::::::::::::::::::::: -~J:: :::::::::::::::::::::::::::::::::::::::1:::::::::::: 

Family Ilicac':re· 

Ilex~~!ft:j~~foii~: :·_-_-_-_ ~:::::::::::::::::::::I:: :I:: :I:: J: :I:: :I:: :~-~-~-x_-~:: ~~:::I:~~ 
affinis(?)-------------------------------- ______ ---\--- _________ ...... _____ _ 
sp.-- ·-------------------------------------------------------------------

x .... 
--·•-·-•--·•---•--·•---•--·•X 

Family C~lastracere. 

::~~~;;~
8

::~::::-·~::~;!iii!i\ii\:ii-•ii i\i ii•i\i X: i:i ~:: :~· ;r: \iii:[ :ii ;X: ii[ ii[ •I• i[i ::i i[i iii iii i•: iii •• : ••i i:• i:i :;· [ii iii [[il~:i ;X• ;:i 
Family Sapindacere. 

Cupanites ~oli.&lliticus .. - -_-.--- -.-.-.-.-.- .... 
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... 

loughridg1L ......... _ .. - .... - ............ - .. 
Sapindus pseudaffinis, .. , ...... , .... -.- .. ,--.- -- .... -
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b~~~:e~_-_-_-:·_-_-_-_-_·:~~~~~~-~~~~~~~~~~~~~~ -~- ~~~ ~~~ -~-;~~~ ~~~ ~~~ ~~~ ~~~~~~~ ~~~~~~~~~~~ ~~~;~~~ :~~ ~~~ ::~ ~~~ ~~~ ~~~ ~~~ ::~ ·.y: ~~~ ::~ ::~!~:~ ~:~ ::~i~:~ ~:~ ~:Jx· 
. . . . . I I ' I 

Dod~~;~:::::~:~:~~::::~::::::::~:.i:: :~: ::: :;; ::: :~: ::: ~~; :::~::: :~: ::: :;~ :::::: :~: ::~ :~::~:X::~:::~ X~ X:::: :::::LX X::~;;:::::: ~::rx: 
Order Rhamnales. 

Family Rhamnacere. 

::~f~!;;;~i~n;_:::·.~-~:.:·~·> ... ) :: ·~· ~~~ ;~; ~~: :~: :~: ~~~ ·x; :x; ::~ ·:: _:: :x: ~-: :~: ::~ :.: _:: ·.: ::::::: :::: :: :. ::· ::: :·· ::_ :·. ::::::::: 
Rey~~~s~il~~~i~~~-- ~ ~ : : : ~ : ~ : ~ ~ ~ ~ ~ ~ : ~ : : : : : : : : ~ ~ ~ ~ ~ : : ~ ~ : ~ ~ : : : : : -~- : ~ ~ : ~ : : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ·x· ~ ~ ~ : ~ ~ : ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ : ~ ~ : : ~ ~ ~ ~ : ~ ~ : ~ ~ : : : ~ ~ ~ : ~ ~ : ~ ~ 

prrenuntia............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X ....... ·. . . . . . . . . . . . . . . . . X ..................................................... . 
Rhamnus cleburni............. . . . . . . . . . . . . . . . X ...................................................... _ . . . . . . . . . . . . . . . . . X ....................... . 

coushatta ........ : . . . . . . . . . . . . . . . . . . . . . . X ......................................................................... _ . . . . X . . . X ........... . 

~~l~~~~~k~8;~: : : : : : : : : : : : : : ~ ~ ~ ~ ~ ~ : : : : : ~ ~ : : ~ ~ ~ : : ~ : ~ ~ : : ~ ~ ~ ~ ~ ~ ~ : : ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ : ~ : ~ ~ -x: : ~ ~ : : ~ ~ ~ : : : ~ ~ ~ ~ ~ : : ~ : ~ ~ ~ ~ : ~ : ~ ~ ~ : ~ : ~ : : ~ : : ~ ~ ~ ~ : : ~ -x· : : : ~ : ~ ~ ~ ~ ~ ~ ~ 

Rha:fPJ!~~~:il~~~~~ :: :::_:::::::::: ::::::::::::::: .~. ::::::::::::::::::::::::::::X:::::::::::::::::::::::::::: :::: : ::::::::::::: :~: 
Order Malvales. 
Family Tiliacere. 

Grewiupsis tennesseensis ...................... 1 ... 1 ... 1 ... 1 ... 1 ... 1 ... 1 ... 1- .. 1 X , ... , ... , ... , ... 1 ••• 1 ••• 1 ••• 1 ••• 1 ••• 1 ••• 1 ••• I ••• 

Family Sterculiacere. 

XIX 

~~~~~~n~ra~;~:a;~~:~i~~~-- ------- -_ -_ ~ ~ : ~ : : ~ ~ ~ ~ ~ ~ ~ : 1-~-1: ~ ~I~ ~ ~I'::: I:~ :I': : :I: ~:'I: ~ :I~ ~ ~'I~ : :I: ~ ~ '1: ~ :I~ :-:I': ~ :I: : : 'i-~-1: : ~ '1· ~ ~ ~I~ : :I': ~ :I: : :'I: : :I: : :'I: : :I: : ~I': : : 1·;/1: : :I~ :: i' ~ I: : ~I: : ~I: ~ ~I: : : 
sezannelloides .............. : ................................... : . . . . . . . . . . . . . . . . . . . . . X ..................................................... . 

Family Bombacacere. 

Bomb~cite~ formosus ............ ------- .. --- -j-- -j·- -j- ··j·· ~~-- ·j· · ·j· · ·j· · ·j· · ·j· ··j· ··j·- ·j·- ·j· · ·j· · ·j X 1· · -~- · -~- · ., ... ,.- -~-- -~- · -~- · .,. · .,. · -~- · .,. ··1: · .,. ·l ~ J ~ J: J:: 
wllcox1anus .......................................................................... X ...................................... X 

Order Parietales. 
Family Dilleniacere. 

Dillenites serratus......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X ................................................................................ . 
tetracerafolia ............................. X .......................................... X ..................................................... . 
ovatus ................................. _ ............... x· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X ...... - .. -....... . 
texensis ................................. X ............................................................................................. X .. . 

-microdentatus ..................... c····· ................... · ....................................••........................ X X X ........... . 

Family Ternstrremiacere. 

Ternstrremites ovatus ............... : ........ X~---~------~------~---~---~---~---~---~---~------~---~ X 
~~~ic;Iti~~~---_-_-_·_-_-_-_-_-::::::: ~::: ~::::::::: -~- ~:: ::: ::: ::: ~:: ~:: : ~: ::: ~:: ::: ~: ~ :: ~ ::: ::.: ~ 
preclaibornensis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - . - . . - - . ,_ - . - - . - . . . - .. X 

................................................................. ,x ........................ . 

............. -·I.· .... , ........... -.~-.- L·- .. ~· .. ~ , ... -: .. .1,.•- -·---; X 
CJ Occurs near Tr~nton, Tenn. 
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Order Thymeleales. 
Family Lauracere. 

Distribution of the Wilcox flora-Continued. 

Mississippi. Tennessee (Lagrange formation). Ken- 1 Illi
tucky. nois Arkansas. Louisiana. 

=r ~~ ;:;-..o "CJ- "CJ- :::<- "CJ- "CJ- ~~ :::<- >=<- 1-:::: 
~ :3-:3g;; § :3 §.§ :3:3:3 § 

Texas. 

9 ce;=: ce_:: Cfl Cfl ce Cfll?otfl<i ce ce c:s. ...:1 
!:l • s..;::; s... s . s > 1=1 - s s a5 st> o ~ 
r-..@ ~""' ~15 ~-p ~..: ~ ~ ~-... ~8 .s ~ ~.; ~:5 ~0 ~ "CJ • ..: "' 
.£ d ""' ~ .,_. @ .s 0 .s ds ""' "' .s 0. .9 \!) 13 :0 ""' d ...,. 7.1 ...,. • , "' • i;; 'g M <l.> 2:! 

~ "" ..... ....... ... r:::; ,_.rl.l ... ~ c5 r:: <P 0 '<3 "CJ "' "' -~ 8 t: ""' . . . 0 ~ :> 0 8 § S §""' A>< ;::l.;d §::::; A~ A~ ;::l M 1=Q ;::::: • 4>P=l Q.>·~ a>§ ::;:1 ::;:1 ::.1 0 . o oo _s "0 ~ .,... ~ • tfl 

.@Cl S~ S~ wo rl.l...:l Sl!1 rl.l~ rl.l 2; t-o § Cfl ·:;: :;:, • • ~ gj> gfiS: gfo .> i;; en r-. !:1 S g< §. ~ C3 .S ~ Q) .g e 
~ ~8 ~ ~ ~ ~ ~ ~)!1 ~~ § o ~ ~ ] ~ ~ ~ ~ ~ ~ R .s ,g ~ ~ ~ ~ -~ ~ ~ .8 ~ ~· ~ ~ 
2:! o o "' o o o o o r-. ce ce ,q .!:j "' ::::; ce ce ce o ce c:s o "' c: -"' r-. 0 d ce ~ ce '0 ~ 
Cl <: <A l!1 l!1 <: l!1 l!1 o ...:1 P=l as w ~ l!1 ~ ...:1 ...:1 H P=l Cl l!1 P=l P=l ::.1 w ~ 0 ::.1 Z 0 w o 8 
,-----------------------------

Cinnamomumobovatus ......................................... X .................................................................... . 

[~;?~K:"::::::-:::::-:-:·:-::-:·:-:.::-:-<: ::: ;x; ::::::::: :~: :x: ::;y ::: :;: [() ::: ( :Q: ~::) ::; :::::: r~ ::::::::: _x: --: u ;~ :~: ;x_ / <t 
Persea·wilcoxiana ................................. --· ... --- ... · ...... --· ......... --- ........................ _. __ ............ X ......... --------- .. . 

longipetiolatum....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X .............. _ . . . . . . . . . . . . . . . . . . X . . . X X - -- --- .. . 

oreo!tfsf!rr~f~:~s~s_._-_- _- _- ~:::::::::::::::::: ::: ::: ::: ::: ::: ::: ·x: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: -~- ~) ·x: ::: ·x: ::: ~ ::: ::: ::: ::: 
coushatta .... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . X . . . . . . - - - - - - - - - .. . 
pseudoguianensis ........................... - -.. -............. - -. - - . . . . . . . . . . . . . . . . . . . X . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X ...... -- - --- --- .. . 

~if!oe:~~~~~~----_-_-_-_-_-_-_·_·_~::::::::::::::~::: ::::::::::::::: -~-~::: ::::::::::::::::.:::::::: ~ ::::::::::::::::::::::::::::::::::::::::::::::::::: ::·: 
u.,~!m~S~~r~~,:y~~~~;,::: :::-::-: ::::::: :~: ::: ::::: :~: :~: :~: ::: -:< ::::::::::::::: ~ :~: :~: :::::::::::::::::::::-:-:::::: :x: -:- :~: ::::::::: 

eolignitica .... ·.. . . . . . . . . . . . . . . . . . . . . . . . . . X - - - .. - .... - . X ... - - - - . . . . . X . . . X . . . . . . X - - - - - ..... : . ...... -. - ... - . . . . . . . . X . . . X - - - - - - - - - X 
coushatta .................................. --- ...... --- ...... --- ..................... X ... --- ......... X ......... X ... X X ... --- ------ .. . 

Nectandraglenni ................................ --- ......... --- ...... X .............................................. · ..... --- ...... ---------: .... . 
lancifolia............... . . . . . . . . . . . . . . . . . . X X - - .... - . . X ... - - - - . - X X X . . . . . . . . . X - - ................ - . . . . . . . . X . . . . . . X X X - - - - - - ..• 
pseudocoriacea ..................... ·.. . . . . X - - - - - .. X X X X - - - X - - . X . . . . . . . . . . . . X - - - - - - . . . X ...... - - - X - - - - .. - . . X - . . X - - - - - - - - - - .. 
lowii ..... · ................................ --------- X ------------------ X ... --- ...... ------------ X ............ --- ...... --- X --- -·· -.--------

~;_r~_e_a_r~~-s~~---:---~~::::-~::~_::·::::::::::: ::::::::::::::::::::::::::::::::::::::::::::: ~ ::::::::.::::::::::::::::::::::::::::::: ~ ·x· ::::::::: 
Cryptocarya eolignitica .................................... -.......... - - ...................... -....................... - . . . . . . . . X .. , ... - .. - - - - - - .. . 
Laurinoxylon branneri ....................................... -....... --- ....................................... X ........................ --- --- .. . 

Lau!!.1[,;:::i~~~~~~-:-:-:::::-:::-::::::::::: :::::::::,::::::::::::::: -~- :::::::::::::::::: :~: ::::::::::::::::::::::::::::::::::::::: :::::::::::I::: 
Order Myrtales. 

Myrcia vera._.--~~~~~ -~~~~~c~~---- .. - •.. -.--- -~-. -~-. -~~._.,X~- .. , .. -~-.-~-.-~---~-.-~-.-~-.-~-.-~-- :I···. 
\vortheni... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X .............. . 

· parvifolia ........................................................... _ ......... _ ...... . 
X~---~---·~---~---~---~---~---~---~---~-.-· X ...... X ...... --- ... --- ..... . 
X ............................. . 
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~~:~}l~~~~CL:_:!:::-:-:-:-:-::::::~:::: ::: ~~::~;:X:::::::::::: X::~;::: ~X~::::::::: ~I:::::::::::::: :::1:;: ;;;IX;:::;:~:::::::;:::~ :::l::l;: ::: 
Family Combretacere. 

~~~b~~~~~~e~i~~~~~~~~-- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ :: ~ ·-x: -~- :: ~ ·-x: :: ~ :: ~ ::: : ~ ~ ::: ::: -~- ::: ~: ~ :: ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~: ::: ::: ::: ::: ::: ~ ~: ::: ·-x: ::: ::: :: :_ 
obovalis ........................ .-...................................................... X .................................... X .............. . 
wilcoxensis ............................................................................ X ..................................................... . 

Combretanthites eocenica .................................. · ........... X .......................................................................... . 

Ter~~~;i~~s~~~~~-~-_- _· ~ ~ ~ ~ ~ ~ ~ ~ ~ ~::: ~: ~:: ~::: .X" ::: ::: ::: ::: -~- ::: ::: -~- ::: ::: ::: ::: ::: ::: -~- ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: -~- ::: ::: ::: -~
Con!~:U~i:~llg~ti~~~~--------_-_::::::~::::::::: ~~: :::::::::::: -~- :::::::::::::::::: ~:: :::::: ~ ::: :~: ::::::::::::::: ~:: :~: -~- ::.: -~- -~- ~ -~- :_:: :::::: 

Family Hydrocaryac~re. 

Trapa wilcoxensis ............................ 1 ... 1 ... 1 ... 1 ... 1 ... 1 ... I. .. I. .. I. .. I. .. 1.· .. 1 ... 1 ... I. .. I ... I X 
Family 1\lelastomatacere. 

Melastomites americanus ...................... I X 1- .. 1 .. -1- .. 1 ... 1 .. -1- .. I. .. I X 
Order Umbellales. 
Family Araliacere. 

x ................. , ................. .. . ... x ................... . 

Aral~~!ii~t~;_·_-_-_-_-_-~~:::::::::::::::::::::::: ·x." ::: ::~ ::~ ~~: ~:: :.:~ ~:~ :~:1:.:: :::::: :~: :~: ::::::::::::::::::::: -~- :::::::::::::::::: -~- ::::::::: :·:: :~: 
OreJ;~~~~s':ont~~~: ·_ -_-_- _- ~ : : : ~ : : : ~ : : : : : : : : : : : : : ·: . ~- : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :· : : : : : : : : : : : . x." : : : : : : : : : : : : : : : : : : : : : : ~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

oxfordensis .............. -. . . . . . . . . . . . . . . . . . . . . . . . . . X ............ : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X .................... : ........ . 

Cornusstuderi__F~ ... '-~:~·<~re: -------- ---- ---- ---' ------------ ----------- ------------- _j -~---~---~---~---~---~---~---~--·I··-~---~ X~---~ X, ... , ... , ... , .. . 
Nyssa_eolig_nitica .................................................... _ ....................... X j··· .............. _ ....... ···j··· ....................... . 

\Vllcoxmna. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . ._. X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . - - -
Superorder Gamopetalre. 

Order,Primulales. 
Family Myrsinacere. 

Icacorea prepaniculata ...................... -1-. -1-.-1-. -1-.-1-. -1-. -1- .. 1 ... 1 .. -1-.-1-. -1-.-1-. -1- .. 1 ... I X 1·. ·1·. ·1·. -1-. -1-. ·I·. ·I·. ·I·.-~-. ·I·. ·I ... , ....... , .................. . 
Order Ebenales. 

Family Sapotacere. 

:J!~Erl!~~~~~~:_:_:_:_:_:_:_:_:::::::::::::: :~: :::::::::::::::::::::::::::::::::::: :~: ::: -~- :::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Bumiir~F~~~~:~~-:-:-:::::::::::::::::::: ::::::::::::::: :~: ::: -~- :::::::::::::::::::::-:-:::::::::::::::::::::::::::::::::::: ::~ :::::::::::: "i" 

a Occurs near Lockhart, Miss. b Also obtained from a well near Texarkana. 
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Distribution of Wilcox flora-Continued. 

Mississippi. 
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c5 -< <A ll:l ll:l -< ll:l. ll:l 
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Family Sapotacere-Continued. 

Bumelia ametj.cana .......................... 
1 

... 

1 
.. l.-

grenadens1s. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X ... - - -
hurleyensis .............................. . X 

Tennessee (Lagrange formation). Ken- lllli
tucky. nois 

§~ §~ .§~ 

~ ~ ~-
g <li El<!i ~g cS~ '"'!i:l 

1 
t:>.O 

,£~ ~ ""''Cl 

~ .s 0 

~ >= 
~ Q)~ Q)" .... a:>::S ,...., § J>., ~ t:>.O ~~ t:>.Oo 

"' i g ~ § §::S §· c5 ~ ] Q) c;l 

§ I» 
~ .s ~ to ~ ~ c5 c;l Oil 

H CQ 00 00 p.; ll:l p.; H H H 

X ........ x 

x .... Mimu~ors ~ieb~rif~lia ........................ 

1 

.. _,_ .. , .. . 

mi~SlS~lppiensis .......................... X 
eohgmtica ................................. ·'· .. , .. . .... x, ... , .......... . x ....... . 

Family Ebenacere. 

Diospyros wilcoxiana ......................... . 
brachysepala .............. · .............. . 

Order Gentianales. 
Family Oleacere. 

FraxiJ?-UB j~hnstrupi. ......................... -I X 
wllcoXIana ............................. . 

Osman thus pedatus ......................... . 

Family Apocynacere. 

Echitonium lanceolatum .................... . 

Apo~rb~n~~~~- ~~:.i~~~~~~~~---_- _· ~::::::::: :1.~. 
constrictum ............................ . 
wilcoxense .............................. . 
mississippiensis .......................... 1 X 

Order Polemoniales. 
F.amily Boraginacere. 

Cordia eocenica. · ............................. . 
?lowii .................................. . 

Order Personates. 
Family Verbenacere. 

Citharexylon eoligniticum .................... 1 X 
A vicennia eocenica .......................... . 

nitidaformis ............................ -·· .. 

............ x 

XIX 
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CHARACTER AND ECOLOGY. 

COMPOSITION OF THE FLORA. 

It is of vital importance that the determina
tions made. in the present study rest on real 
and hot fanciful affinities, for the conclusions 
presented as to climatic and other physical 
conditions ·are largely dependent on the cor
rectness of the identifications. I fully realize 
that the statistics given under this heading 
are by no means complete, but I believe that 
even the imperfect survey here given will be 
of value not· only to paleobotanists and geolo
gists, but to botanists and others interested in 
the history and the geographic distribution 
of the higher plants. The problen1 is not 
so intricate or so insoluble as it might seem 
to a student who is ·strongly impressed by 
the thousands of living and extinct genera. 
De Candolle estimated that the living flowering 
plants included about 250,000 species, and if 
to this number be added the herbaceous species 
living in recent geologic times the number 
would be enorrnously incre.ased. The ratio of 
arborescent to herbaceous types was much 
greater in the Tertiary period than it is now 
and the trees were probably more abundant 
and varied than in the existing flora. · They 
certainly were in all Tertiary floras outside the 
Torrid Zone, as is shown by the Eocene floras 
of North America, the Miocene floras of Europe, 
or, to cite an extren1e case, the Tertiary floras 
of the Arctic and Antarctic regions. 

Though the arborescent flora of the Tem
perate Zone is relatively meager the number of 
species of trees increases towlitl'd the Equator. 
Maryland presents a cross section of the Coastal 
Plain, Piedmont Plateau, and Allegheny 
Mountains, regions which exhibit great differ
ences in climate, topography, and soils, and is 
the meeting ground for plants of northern and 
southern range, yet it contains only about 150 
species of trees. On the other hand, Small's 
"Trees of Florida" (published in 1913) lists 
366 native and naturalized arborescent forms, 
and if Florida exhibited greater variation in 
altitude the number would be much larger. 
The trees of the Philippine Islands, where the 
range in altitude is much greater, include 665 
native species and many additional introduced 
forms, or nore than 10 per cent of the esti
mated total number of species of flowering 
plants in the Philipp~ne flora. Even remote 

oceanic islands, if sufficiently large and shel
tered by topographic features from the adverse 
action of winds, have a large arborescent flora. 
Thus the Hawaiian 'Islands have 225 native 
species of trees, distributed among· 45 fan1ilies, 
those having the greater nun1ber of species 
being the Rutacere (32 species), Rubiacere (31 
species), Campanulacere (15 species), Aralia
cere (14 species), Pittosporacere (12 species), 
Palmacere (11 species), ~1yrsinacere (11 species), 
and Malvacere (10 species).1 

Koorders collected 700 species of trees in the 
Celebes during a visit of four months. He also 
says that he has specimens of about 1,200 
arborescent species indigenous to the island of 
Java, or about 25 per cent of the total num
ber of flowering plants in the flora of that 
island. In an area of only 3 square kil01neters 
on the small island of Kan1bangan, off the 
J a van co·ast, Koorders collected 600 species of 
trees that illustrate not only the wonderful 
abundance of arborescent forms in the Tropics 
but the manner in which unrelated species are 
mixed, so that pure stands, such as we see in 
the coniferous forests of the Temperate Zone 
and also in part in the deciduous forests, are 
unknown in those regions. 

The general physical conditions of a remote 
geologic epoch rnay be n1ore or less con1pletely 
deduced from the character of the sediments. 
The approximate run-off from the land and 
consequently the attitude of the land and the 
probable rainfall, as well as any periodicity in . 
these conditions, are all reflected in the sedi
ments. Work like that of Vaughan 2 on the 
deposits of the Florida keys or that of Drew 3 

on the part played by denitrifying bacteria in 
the formation of limestones enable a careful 
paleobotanist to determine in a measure the 
character of the flora that clothed the marginal 
lands. In work on deposits that teem with 
the remains of marine life, as do n1any of the 
Tertiary formations of southeastern North 
America, it is possible to arrive at very close 
approximations of the temperatures of the 
coastal waters. It n1ay be safely assumed that 
boreal or temperate floras did not flourish in 
proximity to tropical marine faunas and that 
plants reflected their environment in the past 
as in the present. ' 

1 Rock, J. F., The indigenous trees of the Hawaiian Islands, Honolulu, 
1913. . 

2 Vaughan, T. W., Carnegie lust. Washington Pub. 133, HllO, 
a Drew, G. H., Carnegie Inst. Washington Year Book 10, 1911 
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:Many botanists loYe to dwell on the ten1erity 
of the paleobotanists in determining species 
frmn irnpressions of leaves. I admit at t,he 
outset thftt some identifications based on frag
nlentn.ry 1naterials are altogether too uncertain. 
There is n1ore or less convergence in foliar 
characters .in unrelated or remotely related 
families and there may also be considerable 
vn.riat.ioil in the leaves of a single species, but 
foliar characters in general' are n1ore fixed than 
those of almost any other o'rgans of plants. 
They are subjected to less con1plex environ
Inental fn.ctors aud always have' been. 

It should be ren1en1bered that characters 
which are less essential to the vital activities 
of pln.r.tts, such as the fonn of the leaf, when 
once acquired 1nay continue practically un
changed for thousands of years and afford a 
surer clue to relationship than characters 1nore 
innnecliatcly within the field of action of nat
urn] selection. This ·is shown by the persist
ence of fern :fronds on the Paleozoic pterido
sprrms, by tho uni:fonnity of cycad-like fronds 
frmn tho Permian to the Cretaceous, and by the 
striking persistence of dicotyledonous foliar 
typos :frotn the Jniclclle Cretaceous to the present. 
This persistence of type in plants is parallel 
with the persistence of superficial and orna-
1nen tal shell characters in the ~Iolluscn, fron1 
the Cretaceous to ,the Recent, as noted by Dall. 

In tho Tropics, where flowers and fruits are 
often unobtainable or beyond reach, it is easy 
to leftrn to recognize rnost trees by their habit 
and foliage, but l110St botanists, systen1atic or 
otherwise, gi,7 e little attention to anything 
beyond floral structure. 

It is reitsonable to conclude that palms and 
tree ferns are not boreal plants that .were in 
the course of ages restricted to the Tropics, as 
N atunayr once suggested, in an effort to ex
plain their presence within the Arctic Circle on 
other than climatic grounds. Uniforn1ity of 
cause and effect is the foundation upon which 
rests the whole fabric of our knowledge of past 
0\7 ents, and· it is just as unscientific to assume 
that the carrying power of water was not con
ditioned by its Yelocity during the Tertiary 
period as it is to assun1e that insolation, hu-
1nidity, r~Linfall, winds, and all the other factors 
that constitute tho onviromnent of the vegeta
tion had effects on the flora of past ages dif
feren~ in kind fr01n their effects on the living 
flora. 

In a study like this the chief emphasis should 
be based on comparisons with the existing 
relatives of the fossil forn1s and not on the 
study of previously described forn1s, n1any of 
them fron1 rmnote regions, in the search for 
species that appear to be si1nilar. Correlation 
with previously described paleobotanic fonns 
should .not be neglected, however, and no de
scriptions are complete u11less they include a 
discussion of the resmnblances and differences 
of fossil forms that show sin1ilari-ties together 
with their geologic and geographic distribution. 
Even the n1ost trivial characters of the fossil 
should be carefully noted, for all these char
acters are valuable in futl.1re studies. The 
living representatives, their habitat, range, and 
variation are of the greatest i1nportance in 
detern1ining what 1nay be called paleoecology. 

It may be assumed that strand plants and 
upland plants will not be found in association 
without clear evidence of transportation, and 
if such seen1s. to be the case additional study 
1nay reveal the errors of detern1ination. 

The facts that all floras are dyna1nic and not 
static, that all their elements are nl.ore or less 
plastic in their reactions to the infinite conlplex
ity of their environment, raise some doubt with 
regn,rd to the methods and results of paleo
ecology, especially as so little is known regard
ing the precise relations between existing plants 
and their environment. At tho san1e tin1e the 
1nethod used is the only one n.vailable and it 
n1ust be considered to be a legitimate ;1ethod 
until negatived in hun1an experience. If it be 
assutned incorrect, there is no lin1it to idle specu
lations as futile as those of n1edieval times. 

Tho Wilcox flora as described in the present 
study comprises considerably n1ore than 300 
species; the exact number is without signifi
cance, since it is so largely dependent on acci
dents of preservation and discovery and since 
it is also considerably influenced by the evalu
ation of specific characters. The nun1ber 
might readily be increased to 400 if fragn1ents 
of new forms were considered the basis for the 
description of species. 

This flora is therefore one of the largest 
floras yet known fron1 a single geologic horizon 
in a single area, although it is considera'Qly 
smaller than the so-called Fort Union flora of 
the Rocky :Mountain province, which, how
ever, covers a greate~· geographic area and a 
longer interval of time. 
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In comparison with foreign Eocene floras of 
simila,r age it may be noted that Ettingshausen 
enumerated 72 genera and 200 species from the 
London clay of the Isle of Sheppey 1 and 116 
genera mid 274 species from Alum Bay, on the 
Isle of Wight. 2 I mention these two English 
floras specifically, because though never ade
quately described they are at least partly 
contemporaneous with that of the Wilcox, as 
I hope to show in the chapter on correlation, 
and they therefore offer interesting details for 
comparison, as will subsequently appear. 

Tho Wilcox flora comprises 134 genera in 63 
families and 37 orders. The Thallophyta are 
represented by a few species of leaf-spot fungi, 
but if the student were to follow the fashion 
set by the older European paleobotanists the 
so-called species of spot fungi could be increased 
many fold, for I have only picked out for enu
meration certain conspicuous or characteristic 
types. The Bryophyta, as is the rule in fossil 
floras, are entirely unrepresented, although the 
sediments in many places would have pre
served them in perfection if they had been 
present, and the assun1ption is logical that they 
were either confined to more northern latitudes 
at this time or were n.n exeeedingly minor ole
men t in the flora. The Pteridophyta, which 
are such a preponderating element in all fos
sil floras up to the middle Cretaceous, are rep
resented by a doubtfully determined lycopod 
and six species of ferns. 

Of the vascular plants in the flora of tropical 
America, ferns are among the most abundant 
in specific differentiation, those of the island of 
Jamaica being especially numerous. Grise
bach enumerated 340 species of ferns in his 
"Flora of the British West Indies," published 
in 1864. In Urban's more recent work 182 
species of the Polypodiacere alone are recorded 
from Porto Rico. The five genera Aneimia, 
Lygodium, Asplenium, Pteris, and Meniphyl
loides have been recognized in the Wilcox, 
each represented by a single species, except the 
genus Aspleniurn which has two species. 
Though six species seems a sn1all number of 
ferns in a subtropical flora like that of the 
Wilcox, it is just twice as many as have been 
found in the contemporan9ous deposits of Alum 
Bay on the Isle of Wight, where the remains of 

I Ettingshausen, C. von, Roy. Soc. London Proc., vol. 29, pp. 388-396, 
1879. 

2 Ettingshausen, C. von, idem, vol. 30, pp. 228-236, 1880. 

an extensive flora are preserved in the pipe 
clays. The explanation of this seeming dis
parity between the abundance of the ferns in 
the lower Eocene and in the modern :floras is 
readily formulated and it also indicates the 
reasons for thinking that the Wilcox fern flora 
if it were available for study would be rich and 
varied, comparable at least with the existing 
fern flora of the lowlands of subtropical 
America. 

The known Wilcox flora is almost entirely a 
coastal flora, made up very largely of strand 
types. Very few elements in _it can be properly 
considered as derived fron1 inland areas by 
stream transportation. In fact the condition 
of preservation of most of the plants proves 
that they grew in the immediate vicinity of the 
places where they are now found as fossils. 
With a few striking exceptions the existing 
tropical and subtropical fern floras are floras of 
humid inland or upland ·habitats. For exarn
ple, most of the Jamaican ferns are found on the 
Blue Mountains. ·The n1ost striking excep
tion to this statement is the genus Acrosti
chum, which strangely enough has not yet been 
positively recognized in the Wilcox flora, al
though it was widespread along the shores of 
the Mississippi Gulf in the succeeding n1iddle 
Eocene (Claiborne) and lower Oligocene ,(Vicks
burg) floras, as abundant apparently as it is 
in the existing :flora of tropical tidal marshes 
in both the Eastern and the Western hemi:.. 
spheres. Another fern type li~ely to appear in 
coastal thickets is the genus Lygodium~ of 
scandent habit, and this genus is repre~ented 
in the Wilcox flora by both sterile and fertile 
fronds. It is likewise common in the Claiborne 
and Vicksburg floras and in Tertiary floras gen
erally. Beside Lygodium the family Schizre
acere is represented by a species of Aneimia, 
which must also be considered to have been a 
coastal type in the earLy Eocene as are some 
of its species at the present time, since very 
similar species of Aneimia are found in a large 
number of Eocene coastal deposits both in this 
country and abroad. 

The remaining four species of Wilcox ferns 
are all referable to the family Polypodiacere, 
which is the dominant existing family of the 
fern phylum. The two species of Asplenium 
are types readily matched by existing Central 
American species. The Pteris, not certainly 
identified as a true species of this common 
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cosmopolitn,n typo, hnd stout coriaceous fronds 
and mn.y hn.\7 0 boon trant).ported, since it occurs 
at only two localities in the Wilcox, and at one 
of thoso :it :is :in a fragn1entary conditiol).. 'This 
supposition receiYes son1o support frmn its 
presence in tho basal Eocene of the Rocky 
:Mountain proYLnco after the sea had withdrawn 
fron1 that aron, n.nd n.f tor there had been a large 
mnount of volc11nic actiYity n.nd n1ore or less 
uplift. Tho genus :Meniphylloides is a unique 
typo, as yet peculin.r to the Wilcox flora, al
though :it is closely reln.ted to the similarly 
unique genus :Meniphyllun1 Ettingshausen and 
Gnrdnor, :frmn tho 1nidclle Eocene (Lutetian) of 
Engln,nd, and both are closely related to and 
possibly tho progenitors of the existing genus 
~1oniscium, which hn.s at least one species that 
is close to ~he vVilcox forn1. :Meniphylloides 
is found n,t only three localities near th.o top of 
tho Wilcox and its probable habitat is not 
kno,vn. Tho rmnains are broken but are asso
cin,ted with a typical strand flora. 

It will be soon that of the Wilcox ferns whose 
hn.bitats c11n be surnlised all are coastal types, 
and when we recall that the n1ainland was rela
tively low throughout Wilcox time it is not 
surprising that tho ferns are scarce. By a 
spocinhzn.tion of habitat in 1nodern equn.torial 
regions a large part of tho flora· becmnes epi
phytic, the sn1alier ferns being co1nm.only so. 
None of the 1nmnbors of the extensive Wilcox 
flora ·can bo regarded as epiphytes with the pos
sible exception of LycozJoclites? eoligniticus, which 
is such a rare and poorly represented form that 
it is without significance. Apparently epi
phytes were not conspicuous in the Wilcox 
coastal florn.s, so that this possible source of 
additionn.l forn species is also eliminated. 

Tho Gymnospernue, so conspicuous in Meso
zoic floras, nro relatively uni1uportant, both in 
species and indiYidua.ls, in the Wilcox flora, a 
feature duo to their general relative uniinpor
tanco in Cenozoic floras imd to their intoler
ance of tho hn.bitats and climatic conditions 
·inclicated by tho Wilcox flora as a whole. Four 
·Wilcox gymnosperms are referred to tho rela
tively modorn family Pinacern and none of the 
genera are especially close to :Mesozoic types. 

'These Pinacm:e include the following: Some
what poorly de:fined petrified wood which does 
not n1er.it especial comn1ent, representing the 
genus Cupressinoxylon of Goppert. The genus 
Glyptostrobus, which contains but two surviv-

ing species in the river bottmns of eastern Asia, 
is represented by foliage and seeds referred to 
Glyptostrobus e'nropceus (Brongniart) Heer. 
'This species is exceedingly co1nmon at a large 
nu1nber of localities and horizons in the Iiorth
ern hen1isphere throughout the Tertiary period. 
In North An1er.ica it is represented from the 
basal Eocene to the Pliocene, and though it 
probably includes 1nore than one botanic spe
cies no basis for its segregation except by geo
graphic or geologic divisions is discernible. 
'The genus 'Taxodiun1 is sparingly represented 
by foliage and seeds. 'The leaves are referred · 
to Taxodium dubium (Sternberg) Heer, a spe
cies whose distribution and geologic range are 
as wide as that of GlyzJtostrobus europceus. It is 
found in North Alnerica fron1 the base of the 
Eocene to the :Miocene Chesapeake group and 
in the Pliocene of the Gulf coast it passes in
sensibly into the Pleistocene anc~ still existing 
bald cypress. Arthrotaxis, still liYing in the 
n1esophytic areas of Tasmania, is represented 
by cone scales. No traces of the genera Se
quoia or Podocarpus have been discovered. 

'Though gyn1nosperms are so poorly repre
sented in the lower Eocene of the embayment 
area they are not without significance.1 'The 
fact that they are so uncom1non there, whereas 
in more northern Eocene floras they ate so 
abundant, seems to show that the Wilcox cli
mate was unfavorable. 'The only possible 
adverse condition which the flora of the Wilcox 
as a whole indicates is too warm a temperature, 
which, if correctly interpreted, indicates at 
least some development of climatic zones in 
the lower Eocene. 'The habitats of Glypto
strobus and 'Taxodium in the lower Eocene 
were apparently the same as those of the exist
ing species, and they thus confirm the predi
cated character of the physical conditions in 
Wilcox time. Both genera are only known 
frmn the Holly Springs sand or n1iddle Wilcox, 
which was deposited at a tune \vhen the coastal 
region stood at about sea level and was trav
ersed by sluggish meandering streams. 'The 
Glyptostrobus twigs are found in the estuary 
of a middle Wilcox river, associated with unios 
and thickets of Sabalites. 'The 'Taxodium 

1 The petrified woods from the Wilcox were not sectioned in time to 
be described in this report. A number are coniferous, and that conifers 
were more abnud::mt during 'Wilcox time than their folhge remains 
have indic:,J.ted is also shown by the canneloid lignite from Lester, Ark., 
described by White (Bur. Mines Bull. 38, p. 19, 1913), which is largely 
made up of resin concentrated by the decay of coniferous woods. Pollen 
exines of conifers are also reported from the Wilcox lignites at Lester 
by Thlessen fidAm, p. 234). 
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occurs in a region of bayous and lagoons, as 
shown by the sediments. 

The Cycadacere, which were practically cos
nlopolitan during the :Mesozoic era, are almost 
unKnown in the Tertiary period, despite the 
fact that there are 9 still existing genera to
gether containing over 100 species. The Ter
tiary records include a doubtfully· determined 
Zamites from the Heersian of Belgiu1n, an 
Oligocene· species from southeastern France, an 
early Tertiary 'Species from Chile, a late Oligo
cene Encephalartos-like forn1 fron1 ·Greece, and 
two poorly defined species fron1 the :Miocene 
of Switzerland. The Wilcox land would seem 
to have furnished ideal conditions for Zamia
like forms, but material of this sort is very rare 
and is ·confined to the later Wilcox of the west
ern en1bay1nent area. This scanty material is 
very similar to the existing Zamia pumila 
Linne, a s1nall species with an underground 
stem con1n1on in the han1mocks of the east 
coast of Flo.rida. The genus contains about 
30 existing species confined to the tropic and 
subtropic regions of An1erica. 

The Angio.spermre, decidedly the dominant 
class in existing 'floras, was as clearly dominant 
in Wilcox time, since to it belongs i11ore than 
94 per cent of the known Wilcox flora. Of 
these numerous angiosperms only nine are 
referable to the Monocotyledonre. It is . true 
that the · nun1ber of n1onocotyledons 1night 
have been increased by describing the various 
sedge or grasslike fragn1ents that are not un
common at certain localities. However, none 
of these fragments have been dignified by 
names except a single forn1 each of Poacites 
and Cyperites, which were retained only be
cause they were already in the literature. 
That only three species of palms have been 
recognized is remarkable,. for palms were well 
differentiated at this time and genera such as 
Phcenicites, Thrinax, Geonoma, Bactrites, and 
Manicaria are recognized in the later Tertiary 
deposits. Of the 30 n1onocotyledons named 
by Ettingshausen 1 in the conten1poraneous 
deposits of Sheppey 22 species are palms. On 
the other hand, the contemporaneous Alum 
Bay flora, which comes fron1 a locality not far 
distant from that of the Sheppey deposits, fur
nishes only 6 monocotyledons. This contrast 
indicates that the fruits which accumulated at 

1 Roy. Soc. London Proc., vol. 29, p. 393, 1879. 

Sheppey in the delta of an Eocene river system 
contain interior forms no~ present in the coastal 
region, represented by the Alun1 Bay clays, and 
that inland frmn the Wilcox coast monocoty
ledons suitable to the Wilcox environment 
flourished but were not pres,erved as fossils. 

Since the early Eocene floras of Europe are 
so much like those of southeastern North 
America an enun1eration of the Sheppey palms 
is of considerable interest. They include the 
genera Nipa, CEnocarpus, Areca, Iriartea, 
Livistona, Sabal, Chamrerops, Thrinax, Bac
tris, Asterocaryum, and Elreis. Of these Nipa 
and Sabal are represented in the Wilcox and 
Thrinax and Bactrites are present in the enl
bayment area in the n1idclle Eocene (Claiborne). 
The order Palmales, or n1ore properly Arecales, 
has a single existing family., ~he Arecacere 
(Palm~), with about 150 genera and consid
erably more than a thousand existing species, 
about equally divided between the oriental·and 
occidental tropics. There are no tmnperate 
outliers, although some species extend far into 
the Tmnperate Zone, as for exmnple Sabctl aclan
sonii, which ranges northward along the Atlan
tic coast as far .as North Carolina. The present 
distribution .of the paln1s is a good illustration 
of 1noclern continental floral diversities succeed
ing a Tertiary cosmopolitanisn1 of floras, and 
it shows further the part played by isolation in 
evolution, which is also indicated by the abun
dance of n1onotypic genera in the Orient, where 
the tropical area is so 1nuch broken. Not a 
single species or genus is common to the two 
hmnispheres and even the tribes are ahnost all 
either oriental or occidental. 

Most students regard the Pandanacere (screw 
pines) as the probable ancestral stock of the 
palms, and though the screw pines are ~ntirely 
oriental now, they were not so in the Tertiary, 
and it is perhaps significant· that the existing 
genus Phytelephas, which is regarded as.inter
mediate between the Pandanacere and the Are
cacere is exclusively American, and that genera 
now exclusively oriental are represented in the 
An1erican Tertiary, Nipa in .the Wilcox and 
Phcenix in the Vicksburg. There is no warrant 
for the assertion that palms are of occidental or
igin, but their oriental origin is equally difficult 
of proof, and what we know of their geologic 
history clearly shows that their existing distri
bution throws little light on their phylogeny. 
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The three Wilcox species of palms comprise a 
fan pn.ln1 and two feather pahns. The Chainre
dorcn.loa vcs rep resent a stnall pahn whose ntnner
ous nwdern allies are confined to A1nerica. 
~1ost of its species arc found in the humid 
mountainous regions of Central A.1nerica, 
though it is nlso present in coastal floras, n.s 
nlong the Atlantic coast of the Istlunus of 
Panmna. It is not, however, a strictly coastnl 
for:m and is not found in association with the 
typicnl v"Vilcox strand flora, for it occurs only 
·in tho basal 'Vilcox (Ackennan fonnation) of 
Choctaw County, ~1iss., and at the base of the 
trn.nsgrcssing upper Wilcox deposits in ~aline 
County, Ark. Its rarity and occurrence in 
bn.sn.l beds indicates that its area of growth 
wn.s inln.nd and only reached in these two 
loenlitics by the landward 1nigration of the 
strand line. The S11balites, which I have cmn
pan1d with the existing Sabal palmetto, is con1-
n1on everywhere frorn the base to the t<Jp of 
the VV.ilcox. It is distinctly a coastal type, 
rather of the lagoons, bayous, and estuaries 
thn.n of the strand. This :fact is indicated by 
the frag:mcntary nature of the rmnains at n1any 
locn.lit.ies and the occurrence of uununerable 
complete spec.i1nens at other localities, as at 
Oxford, ~1.iss., where the presence of unios and 
the loc11l unconfonnities indicate an estuary. 

The nipa pahn, fou~1d in the Grenada forma
tion or upper Wilcox, is clearly an inhabitant 
of Jnuddy "tidal shores, so that it would natu
rn.lly be expected in the lmninatecl clays of the 
upper vYi.lcox. Its single lllOdern representa-

<' tive is tolerant of water of considerable salinity 
and is n. n1en1ber of the n1angrove association 

· of tho Orient. It shows n1any points of affmity 
w.i th tho Pm1clanacere and has never before 
been found in the Western· I-Imnisphere. Like 
so nu1ny for1ns which are strictly oriental u1 
tho existing flora, such t1S Cinnan10n1um, Arto
Ct1rpus, and Phcenix, it enjoyed a costnopolitan 
range during at least the earlier half of the 
Torti11ry period. 
· An1ther full account of Nipa, including a n1ap 

showing its Recent and Tertiary distribt1tion, 
has been recently published.1 

The single species of Canna of the Wilcox 
represents 11 strictly hygrophilous type, which 
is con:finccl to America in· the existing flora. 
It is an inhabitant of estuary and river swa1ups 
ncar tho coast, n.nd that the ·vvilcox species 
inh11bitcd a simil11r situation is indicated by 

I Uon·y, E. \V., Am. Jour. Sci., •1th sc1·., vol. 37, pp. 57-60, fig.l, 1914. 

the small area in which it is found and its 
association with Sabalites near the mouth of a· 
Wilcox river, which on other grounds is known 
to h11ve traversed Lafayette County, :Miss. 

The order Arales (Spathiflorre of Engler) is a 
distinct and diversified group of monocotyle
dons . that comprises more than a thousand 
existing species, n1ost of then1 belonging to 
the family Aracern. The kindred family, 
Lcmnacern, whi~h consists of sn1aller forms, all 
aquatic, comprises but few species, which,. 
however, have a very wide distribution. The 
distinctive features of the plants comprising 
these allied groups are the differen~iation of the 
leaves into stalk and blnde; the netted venation 
of the blade; certain anatomical differences; 
and the combination of the flowers into a 
spadix. The flor11l structure is varied, ranging 
from 2-merous to 4-nlerous, pentacyclic, syn
carpous forms such as Calan1us, with its bract-

. like spathe, to the more abundant bisporangi
ate forn1s with obsolete peri11nth and a 1nuch 
developed petaloid spathe specialized for 
entomophily. 

The Aracern are cosmopolit11n,. but most of 
the forms arc .found in the Tropics, massed in 
South America and the southeastern Asiatic 
region. There is little evidence that the main 
differentiation of the aroids was not relatively 
modern,. although Pistia is found in the lower 
beds of the Upper Cretaceous of both North 
America and Europe. The only known Ter
tiary species are a well-marked form in the 
Grenada formation or upper Wilcox, evidently 
of estuarine habitat, and 11 species in the 
overlying Claiborne Eocene. The species in 
the upper Wilcox represented by a spadix, 
Araceceites j1·iteli, is comparable with those of 
the existing South American genera Spathi
phyllum and ~1onstcra, and indicates the exist
ence of swamps in the we$tern embayment. 

The · Dicotyledonre, as 1night be expected, 
11re lm·gely choripetalous forms. There m:e 
over 250 species of Choripetalrn (Archichlamy
dere) and only 34 species of Gmnopetalre (Sym
petalre). At the same ti1ne the representation 
<Jf Gamopctalre is really 1nuch larger than 
might be expected thus early in the Eocene, 
and 1nany fmnilies often thought to be rela
tively n1ore modern are represented. 

The following orders of Choripetalrn are not 
represented in the Wilcox florn.: Casuarinales, 
Piperales, Salicales, Balanopsidalcs, Leitneri
n.les, Santalales, Sarraceniales, and Opuntinles. 
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The absence of the Balanopsidales, Sarraceni
ales, and Opuntiales is not remarkable, since 
they are all specialized types and the rather 
uniform habitats of the cacti and their rela
tively modern evolution both conspire to 
eliminate them from Eocene c<;>astal floras. 
The presence of the primitive : Casuarinales 
and Piperales might be expected, especially 
since there is a well-marked Piper-like form in 
the Upper Cretaceous of Alabama. The Sali
pales, though prevailingly te:rp.perate forms, are 
abundantly represented in. the Upper Creta
ceous floras of the embayment area, and the 
Santalales have also been recorded from the 
American Upper Cretaceous and are present 
in the European Tertiary. 

Those alliances of Gamopetalre which are not 
present in the Wilcox are mainly the great mod
ern and Temperate Zone groups. For example, 
there are no Wilcox ·species of Ericales, Labi
atm, Convolvulacem, Bignoniacem, Scrophu
lariacem, Plantaginales, V alerianales, or Cam
panulales, thus. proving not only the essential 
modernness of the evolution of the Compositm 
but firmly establishing the subtropical rather 
than temperate character of the Wilcox flora. 
The fruit described as Carpolithus hyoseriti
formis is probably referable to the Compositm. 

The larger families of the Dicotyledonm in the 
Wilcox flora are the following: Lauracere (3() 
species), Cmsalpiniacem (26 species), Moracem 
(23 species), Papilionacem (22 species), Rham
nacem (14 species), Sapindacere (13 species), 
Sapotacem (12 species), Myrtacere and Mimo
sacem (11 species each), Combretacem and 
Anacardiacem (9 species each), Juglandacem (8 
species), Celas~racere (7 species), and the Pro
teacem and· Apocynacem (6 species each). 

The largest single genus is Ficus, which has 
18 species. Cassia has 12 species; Sapindus 9; 
Gleditsiophyllum 8; Oreodaphne, Sophora, and 
Anacardites 7 each; Cinnan~omum, Nectandra, 
Rhamnus, Myrcia, and Bumelia 6 each; and 
Celastrus, Dillenites, and Apocynophyllum, 5 
each. Ten species are referred to the form 
genus Carpolithus, and this number could 
readily be greatly increased if all the unidenti
fied seeds were nmned and described. 

The amentiferous families, in accordance 
with their Upper Cretaceous deployment and. 
their undoubtedly primitive and not reduced 
character, are represented in the Wilcox flora 
by 14 speciCs, some of which are abundant. 

The Juglandales 1 are represented in tho 
Wilcox by three species of ·Juglans, only one of 
which, Juglans schi.mperi, is· at all con~n~on; by 
a doubtfully detern~ined species of Hicoria; by 
three well-marked species of Engelhm·dtia; 
and by an extinct type, Paraengelhardtia, of a 
habit similar to that of Engelhardtia. 

The genus Juglans is one of the ea.rliest of the 
still-existing dicotyledonous genera to _appear 
in the fossil record, and it is continuously repre
sented in fossil floras from the,1niddle Cretaceous 
to the present. There are about 25 Eocene 
species of walnut, which range during that pe
riod fr01n the Gulf region to Alaska and Green
la~d, and these forms are also present in the 
tropical forests· of the Egyptian Fayum 1n the 
early Oligocene. The accompanying sketch 
map (fig. 4) shows the existing distribution of 
Juglans and its known fc)rmer range.. This 
map, which shows the outlying existing speCies 
in the West Indies and under the Equator in 
South America, indi~ates that in spite of the 
northward range of the Asiatic species in :Man-

. churia and of some of the North An~erican 
species into New- England and southern Onta
rio, the progenitors were at least subtropical 
types, .a fact corroborated by their foliar chatac
ters, since it is well known that compound 
leaves indicate tropical ancestry. This is 
abundantly proved for Juglans by its associates 
in the fossil floras in which it is represented. 

The genus Engelhardtia 2 is one of the most 
interesting Wilcox genera.· In the ;first place. 
the identification of its leaves is corroborated 
by _two varieties of characteristic winged fruits. 
The genus was described by Lesc4en in 1825 
and contains about 10 species in the south
eastern Asiatic area, ranging from the north
western I-Iimalayan region, where they extend a. 
short distance north of the Tropic of Cancer, 
through Farther India and Burma to Java and 
the Philippines. The pistillate flowers are 
small and are grouped in particulate spikes. 
They develop into small drupelike fruits, each 
of which is connate at the base to a large ex
paneled trialate involucre. 

A single little-known species, rm·ely repre-· 
sented in even the larger herbaria, occurs in 
Central An~erica and is the type and only spe
cies of . the genus Oreomunnea of Oersted. 

·Berry, E. vV., Notes on the geological history of the walnuts and 
hickories: Plant World, vol. 15, pp. 225-240, 1912. 

2 Berry, E. \V., Am. Jour. Sci., 4th ser., vol. 31, pp. 491-496, 1911: Plant 
-World, vol. 15, pp. 234-238, figs. 3, 4, 1912. 
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This forn1 has it much narrower range than its 
kin beyond the Pacific. Oremnunnea is very 
close to ]~ngelbardtia, ·and by the paleobotanist 
tho two m.ay be considered as identical, 1 for 
they represent slightly 1nodified descendants of 
it co:mmon itncestor which was of cosmopolitan 
distribution during the early 'I'ertia.ry. The 
present isolittion of Oreon1um1ea furnishes a 
striking :illustration of the great changes whicl~ 
hitvc titl(en pla.ce in the flora of the world in the 
relittively short tin1e, geologically speaking, 
thitt hn,s elapsed since the da.wn of the Tertiary. 

When closely related forms in the existing 
florn. of the world are restricted in range and 

of Engelhardtia were obtained for the 'larger 
Europo~n herbaria, and Baron Ettingshausen, 
that most sagacious of paleobotanists, as long 
ago as 1851 pointed out that certain supposed 
species of Carpinus were really fruits of Engel
hardtia~ Ife .returned to the subject in 1858 
without, however, actually changing the na1nes · 
of any of tho supposed species of Carpinus, nor 
does he seem to have been aware of the pres
ence of a living species of Engelhardtia (Oreo
munnea) in Central America. 

Since Ettingshausen's announcement a dozen 
or n1ore fossil species of Engelhardtia have 
been described. The oldest lmown European 

)?JQUHB 4.-Skotch map showing areas of distribution of recent (solid black) and fossil (lined) species of Juglans. A South American species 
fowtd near Bahia, Brazil, and ·tho existing Japanese species are not shown. 

isolated :frmn their nearest relatives, or when fonn occurs in tha lower Oligocene (Sannoi
other existing genera are nionotypic, it is quite sia.n) of France and the species become incroas
safo to predicate for thmn an interesting and ingly abundant throughout southern Europe, 
extended geologic history. Engolhardtia is an especially toward tho close of the Oligocene 
illustration of this principle, for its peculiar and th~ dawn of the Miocene. Saporta says 
throe-winged fruits have boon known in tho that tho slabs from the loaf beds at Armissan, 
:fossil state :for ·abnost a century. They wore in southeastern Franco, are thickly strewn 
long muccognized, however,. and tho earlier with these peculiar fruits. Fossil forms are 
students who described thmn compared then1 found in Europe throughout the Miocene and 
w.ith tho smnowhn.t si1nilar winged fruits of tho -Pliocene, and specimens of late Miocene or 
genus Carpinus (Betulacoa~). As a result of early Plioc·ane age are recorded from Spain, 
the botanic exploration of distant lands in the France, Italy, Croatia, and Hungary. The 
early part of the nineteenth century specimens .Wilcox species are somewhat older than any of 
------- ----- the European forms. 

I Many students or recent florn~, ns, for ext~mplo, llemsley, in his Flora The acconlpa.nyin(J' sketch nlap (fig. 5) shows 
or Cont;ml .America, consider .l~ngolhardtm and Oreomunnea. ns ono · . . 0 • • 
genus. . ·the present distr1butwn of Engell1.ardt1a. in the 
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Orient and Oreomunnea in the Occident in have shown in the systematic part of this 
outline. These areas are somewhat general- work. Probably it represents a survival of 
l.zed and exaggerated in order to be shown on the ancestral stock from. which Engelhardtia 
a map so small in scale. The areas where ·was derived, since its fruits are more primitive 
Tertiary species of Engelhardtia have been and indicate ancestr~l forms with smaller 

, found are indicated by circles, and though the bracts, comparable with the bracts of Juglans 
map is not as complete as might be desired, it or Hicoria, which in the course of tin1e became 
shows very clearly that forms closely allied to accrescent and subsequently deeply trilobate. 
the modern Engelhardtia were widespread The primitive character of Paraengelhardtia 
during the Tertiary period, when the ·more and the presence of true Engelhardtias in the 
extensive warm climate enabled them to pene- Wilcox so ·much earlier than their first occtu·
trate more than halfway across the North renee in Europe suggest that America was the 
Temperate Zone. It seen1s probable that they original home of tho Engelhardtia stock, al
also pushed southward into the South Tern- though this supposition can not be verified or 

FIGURE 5.-Sketch map showing areas of distribution of recent and fossil species of Engeihardtia and Oreomunnea. 

perate Zone, but this can neither be verified 
nor disproved, for practically no fossil plants 
of Tertiary age have been discovered in South 
America or Africa. It is also probable that 
careful exploration will disclose living repre
sentatives of this .widespread Tertiary stock in 
western Brazil, especially as they have sur
vived in Central America north of the Equator. 

The existing Engelhardtias are upland forms, 
wJ:l.ich may also have been true of the Wilcox 
species, although their abundance at different 
localities along the Wilcox coast would, seem to 
indicate otherwise. 

The genus Paraengelhardtia, which is a 
u.nlque type confined to a single locality in the 
Wilcox, is clearly allied to Engelhardtia, as I 

disproved until a Tertiary paleobotanic record 
for the continent of Asia is available. 

The Myricales of the Wilcox flora contain 
but two species· of MyTica. MJTiCa is a very 
old generic type and has a large ntunber of 
fossil species, ranging from the middle Creta
ceous to the present. The exist~g species are 
relatively few in number, are widely scattered 
geographically, and represent survivors fr01n a 
Tertiary cos1nopolitan distribution. The ·allied 

·mono typic genus Comptonia, which by some 
students is included in MYTica, has an extended 
geologic history. which I discussed 1 in 1906. 
Myrica is much less abundant in the Wilcox 
than in the European Tertiary, although it 

1 Berry, E. W., Am. Naturalist, vol. 40, pp. 485-520, pls. 1-4, 1906. 
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w11s present in tho _on1bayn1ent area in upper 
bods of tho Upper Cretaceous (Ripley forma
tion of Tennessee). Its 1neagor representation 
in 'Vile<?x tirno 1nay he duo to tho n1oro tropical 
cli:mato. Tho modern l\1yricas arc tmupern.to 
and subtropical, n.nd a nmuber of tho species 
aro coastal forn1s of either swmnps' or sand 
dunes. jJ1:y?icct elmanoicles was evidently a 
coastnJ fm"In · n.nd so was },f.y?-icn wilcoxensis, a 
spoeios very sin1iln.r to tho existing },f.y1·ica 
ce1·y·m·a, which ranges frmn Now Jersey to 
Toxn.s, and is also foluld on the Bel"lnudas and 
Bnhmnn.s. },f.yrica cerifera is n1ost abru1elant 
and vigorous in tho sandy swmnps along tho 
Sout]i. Atln.ntic and Gulf coasts, and its habi
tat 1nay bo cotupar3d with that of Jlf..'lj?''icn wil
coxensis, which seon1s to bo tho ancestral stock 
of a very si1nilar species that occurs along 
tho 1niddlo Eocono (Claiborne) coast of tho 
01nbay1nont. 

'l'.h.o order Fagnles, which includes tnany 
well-known t.in1ber trees of the T01nperate Zone, 
is .comprised in the two fn.1nilies Betulacere 
and Fn.gacore. These fa1nilics together con
tn.i n about 450 existing species, about three
fourths of which belong to ·the Fagacere. 
Although the Bctulaccm arc characteristically 
developed in the Upper Cretaceous of North 
America, they arc unrepresented in the Wilcox 
florn., probably because the cli1nn.tc was too 
wm·Jn, and tllis probability n1ay also account 
for the absence of true oaks, the Fagacem 
boing represented in .the vVilcox flora only by 
tho genus Dryophylhnn, which there includes 
five rather widespread ai1d locally com1non · 
SpCCleS. 

The genus Dryophyllun1 is of world-wide 
distribution and shows consistently unifonn 
chm.'t1ctors throughout n1any horizons of the 
ln.to Cretaceous and early Eocene frmn the 
Senonin.n to tho Ypresian stage. It especially 
chnrn.cterizes the dawn of the Eocene and 
represents the ancestral stock frmn which the 
genera Cn.stn.nea, Castanopsis, Pn,sania, and 
Quercus took their origin, although this 
origin wa1s in tho late Cretaceous. As 1night 
be expected, Dryophyllum has long since be
conle extinct. The Wilcox species were ap
parently strand typos, as were also the n1any 
species CJuunerated by Dobey, the describer of 
the genus, frmn the sandy shores of the Upper 
Cretn.ceous sea of Rhenish Prussia. DryophyL 
lmn is n.buncln.i1t in the l\1ontian of Belgium 
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and in the littoral sands of Ostricourt and 
Bollen in France. In the systematic chapter 
detailed con1parisons are 1nade between the 
Wilcox and the foreign species which show a 
striking parallolis1n. 

The Urtica1es include the families Uhnace::e, 
Moracem, and Urticacere, which together con
tain about 1,600 existing species. The Urti
cacem are largely herbaceous forn1s, and the 
Ulmacem arc nwstly extratropical. 

The Ulmacem cmnprise 13 genera and about 
140 existing species, widely distributed in 
temperate and tropical regions. A single 
species of Pln.nera, described originally by 
Now berry frOJn the western Eocene, is doubt-· 
fully identified frmn the "\ifilcox. The genus 
is monotypic in the existing flora. and is con
fined to wet swmnpy situations in the war1n 
tmnperatc region of southeastern North Anler
ica. Its geologic history goes back to the 
Upper Cretaceous, species having been recog
nized along the Atlantic coast frmn North 
Carolina northward in beds of that age. Thus 
there is no reason why it should not have been 
present in the early Tertiary of the mnbayment 
unless the. clin1ate was too warn1. 

The Moracem, by far the largest family of 
the order Urticrues and the only one certainly 
represented in the Wilcox flora, contains be
tween 900 and 1,000 existing species segre
gated among about 55 genera, of which the 
genus Ficus is by far th~ larges.t, including 
about 60 per cent of the existing species of 
the fmnily. The l\1orace::e are distinctly trop
ical and wann tcn1perate types and arc 1nost 
abundant in the oriental tropics, although the 
dominan~ genus Ficus is widespread and the 
family also is largely represented in the South 
Alnerican tropics. 

There arc at least 18 n1onotypic genera, of 
which 1 is North An1erica.n, 4 South An1erican, 
4 African, and 9 Australasian. No single tribe 
is co~1fined to a single continental area and all 
show apparent anomalio·s of distribution clue 
to our lack of knowledge of their geologic his
tory.· The genera Ficus, .. A . .rtocarpus, n.nd 
Artocarpidiun1 go back to the base of the 
Upper Cretaceous and nun1e1~ous other genera 
appear in the Eocene. 

There are 23 species of l\1oraccm in the Wil
cox flora. The g~nus AI·tocarpus is repre
sented by. 3 well-n1arked species. In the ex
isting flora the two score knovn1 species of 
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Artocarpus are indigenous to the southeastern Paleocene of France, is represented by a single 
Asiatic region, although some of them are culti- Wilcox species. 
vated in all tropical countries. rrhe breadfruit The genus Cecropia, which includes about 40 
is found throughout Oceanica and was present existing. species confined to the Tropics of 
in llawaii and the Marquesas, when they were South America, has 2 species in the Aquita
first visited by Europeans. It was introduced nian of Bohemia, and the Midway ( n and Wil
into the West Indies in 1793. Of the tribe cox forrn described as Ficus sp. is very prob
Euartocarpem, of which Artocarpus is the ably a representative of this genus. 
largest existing genus, 5 genera are confined The genus Pseudohnedia, which has 5 ex
to Central and South America, 1 genus is con- isting species in the American Tropics, has a 
fined to tropical West Mrica, 2 to the south- well-marked species in the Wilcox flora. As 
eastern Asiatic region, 1 to Borneo, and 1 far as I know, it has not heretofore been re
rariges fron1 Japan to Australia. Though the corded in the fossil state, although it is prob-

. geologic history of Artocarpus is only imper- able that some of the nun1erous fossil sp~cies · 
fectly known, at least 15 different foss~l species of Ficus 1nay represent Pseudolmedia. 
have been described. The oldest is a well- The genus Ficus is represented by many spe
marked fonn based on characteristic leaves cies in the Wilcox flora, no less than 18 hav
and parts of the fruit which show the typical ing been described, and a number of these are 
surface features. It has been fully described individually abundant. They include thenar
by N athorstl and comes fron1 the Atane beds row lanceolate fonns of the Ficus elastica type 
(Cenomanian) of west Greenland. Slightly with close-set laterals, as well as open-veined 
younger is a less well defined form recorded lanceolate forn1s and the shorter and broader 
from the, Emscherian of Westphalia and the palmately veined fonns. None are lobate or 
smnewhat doubtful genus Artocarpophyllum · have toothed 1nargins. , Ficus was evidently 
of Dawson from the Upper Cretaceous of Van- much n1ore abundant and varied along the 
couver Island. Another species is recorded Wilcox coast tlian it is to-day througho.ut the 
from the Laramie formation and the genus West Indies and was 1nore nearly cmnparable 
is widely distributed in the basal Eocene in this respect with the nun1erous fonns of figs 
of North America. It continues in the Gulf in the East Indies or in tropical South America. 
region until the close of the Oligocene, the The number of fossil forms that have been 
latest recorded occurrence being in the sands referred to Ficus are very numerous, including 
of the Alun1 .Bluff formation at Alun1 Bluff on perhaps 300 species. None are certainly kno·wn 
Apalachicola River. On the Pacific coast it is fron1 the Lower Cretaceous, the genus Fico
found in deposits in California and Oregon phyllum 2 being entirely doubtful. In the 
which are referred to the Miocene. In the Upper Cretaceous, however, Ficus is very wide
European area it occurs in the Tongrian of spread and abundant, being represented by 
France, the Tortonian of Baden, the Pontian characteristic fruits as well as leaves, which 
o:f France and Italy, and the Pliocene of Italy. seemingly indicates a Lower Cretaceous ances
It is present in both the Pliocene and Pleis- try as yet unknmvn. The Cenmnanian has 
tocene of the island of Java. furnished 3 species in Greenland, 6 along the 

Artocarpus is said to be represented by pet- Atlantic coast, and 24 in the interior of North 
rified wood in the Oligocene of the island of' A1nerica, as well as 11 in Saxony, Bohemia, 
Antigua, and it was evidently a men1ber of the and Moravia. The succeeding Turonian fur
An1erican flora fron1 the Upper Cretaceous nishes 4 species in Bohemia and the Tyrol and 
until late in the Tertiary, although, like the several in North America (Tuscaloosa, Mago
genera Cinnamomum, Nip a, Phcenix, and the thy, Black Creek, and Eutaw formations). 
like~ it is not represented in post-Pleistocene Later Upper Cretaceous horizons have nunler
American floras. An extinct genus related to ous species of Ficus throughout North America 
Artocarpus and named Art~carpoides by Sa- and Europe, as well as in. Greenland, Austra
porta, ~ho described several species from the lia, and New Zealand. This cosmopolitanism 

1 Nathorst, A. G., Kongl. Svenska Vet.-Akad. Handl., Bd. 24, No.1, 
10 pp., 1 pl., 1890. 

2Berry, E. \V., Maryland Geol. Survey, Lower Cretaceous, pp. 502-
506, 1911. 
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continues throughout the Tertiary, there be
ing about 50 Eocene species, about 60 Oligo
cene species, 90 Miocene species, and 20 Plio
cene species. Africa is added to the record in 
the basal Oligocene and Asia in the :Miocene. 

The fossil records will have to be n1uch more 
con1plete before the original center of radia
tion of the :Moracere can be determined. The 
present brief sketch n1erely indicates that not 
only Ficus but other genera,· like Artocarpus, 
which are entirely oriental in the present, were 
nonnal elmnen ts in North A1nerican floras fron1 
the tin1e of the 1nodernization of these floras at 
the beginning of the Upper Cretaceous. Along 
our east coast they apparently became re
str.icted in their range at the dawn of the 1\iio
cene, and they apparently never after became 
as i1nportant in southeastern North America 
as they had been or as they are in the recent 
flora of the Orient. 

~ The order Proten.les includes the single 
fmnily Proteacere, which has about 1,000 exist
ing species. They include the prominent ar
borescent fonns of Choripetalm in the Southern 
Ilmnisphere, to which region all but the four 
genera Roupala, Protea, Leucospermum, and 
I-Ielicia are confined. They are usually con
sidered as Australitul types, and in fact most of 
the genera and species are confrned to that con
tinent, yet there are 4 genera in South America 
which together contain 1nore than 50 existing 
species; several genera are peculiar to the 
Afr.icn.n :flora; and the genus Hel.icia is pre
dmninantly Asiatic. 

The geologic history of the Proteacere affords 
a 1nost str~king exan1ple of the great difference 
in geographic distribution in fonner ages fr01n 
what could possibly be inferred fron1 a study of 
the present geographic distribution of the mem
bers of this ftunily, although some significant 
features in the distribution of the recent forms 
will be 1nentioned subsequently. 

The discovery of fossil fonns of Proteacere in 
the "l''ertiary deposits of Europe. was the in
spiration of it considerable literature 1 and was 
the occasion of a rn.ther acrin1onious contro
versy regn.rding their botanic afHnity. This is 
well illustrated in the dissenting opinions ex
pressed by the botanists I-Iooker and Bentham, 
who both regarded fossil leaves as undetermi
nable. If this be grn.nted, it is difficult to see 

1 Soo tho writings of Unger, Heer, Ettiugsllauseu, Scllimper, Schenk, 
!Uld Saporta. 

how they could n.rrive at any other conclusion. 
Their opinion, however, is refuted by the pres
~nt distribution of certn.in genera. For ex
ample, the genus Roupala includes 36 species 
in tropical America, 2 in New Cn.ledonia, and 1 
in Queensln.nd; the genus Em bothrium 4 An
den.n species and 1 in Australia; the genus 
Lomatia 3 species in Chile, 4 in Australia, and 
2 in Tasmania.' It follows, unless one is pre
pared to subscribe to the doctrine of special 
creation for, each continent or to the inde
pendent evolution on separate continents of 
different species of the same genus, that during 
their geologic history these genera must have 
ranged over intervening areas, so that if the 
Cretaceous and Tertiary plants of the Northern 
Hemisphere whose fruits and leaves resemble 
those of the Proteacere are not related to the 
genera which they most resemble, then forms 
whose leaves and fruit resemble those of other 
families must be fossil Proteacere, which cer
tainly seems absurd. As. a matter of fact, 
though exception may justly be taken .to some 
determinations of Unger, Ettingshausen, and 

· I-Ieer, these doubtful detern1inations in no wise 
affect the main body of facts. There is so 
much collateral evidence, furnished for example 
by the geologic history of the Araucarian coni
fers, and the history of the Proteacere is so 
similar to that of the Myrtacere and Legumi
nosre-the two other great families of the ex
isting Australian flora-that it seems to be con
clusive. The present distribution of some of 

. the more significant genera of Proteacere is 
shown on the accompanying sketch map (:fig. 6). 

Those who follow the opinion of Hooker or 
Bentham will now see on turning to the fossil 
record how vast and substantial are the sup
posed illusions of the paleobotanists. In addi
tion to the two extinct genera in ·the Wilcox 
flora I have fossil records of 32 genera of Pro
teacere, although this number is increased by 
the joint usage, according to taste, of names 
like Dryandra and Dryandroides, Banksia and 
Banksites. A brief consideration of these 
genera with fossil representatives will prove 
useful. The list is not complete, but is suffi
ciently so for the purpose of this discussion. 

The genus Protea Linne, from which the 
family takes its name, includes about 60 exist
ing species which occupy disconnected areas ill 
central and South Africa. To it have been 
referred a middle Cretaceous species from 
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Saxony; 3 Aquitanian species from Prussia, 
Bohemia, and Greece; 1 species from the Bur
digalian of Italy; 1 frmn the Helvetian of 
Switzerland, and 1 from the :Messinian of Italy. 
Allied to Proten, but possibly 1nore generalized 
is the genus Proteoides of Heer, which includes 
several Tertiary species and 15 Upper Creta
ceous species. There are 2 species each in the 
Cenomanian of Bohemia and Lesina, 2 in the 
Atane beds of Greenland, 3 in the Dak~ta sand
stone of North An1erica, 1 in the Tuscaloosa 
formation of Alaba1na, 1 in the :Middendorf 
arkose member of the Black Creek forn1ation of 
South Carolina, 1 in the Cretaceous of Australia, 

genus Cenarrhenes Labill, which includes 1 ex
isting species in Tasmania, contains a single 
species represented by both foliage and fruit 
in the Miocene of Carniola, based on n, deter
mination by Ettingshausen, which n1ay well 
be viewed with suspicion. The genus Cono
spermum Smith, which contai..11s about 33 ex
isting species in Australia, includes 2 fossil 
species in the Oligocene of Styria and 1 in the 
Miocene of Carniola. The somewhat less defi
nite genus Conospermites (Ettingshausen, 1867) 
is represented by a fossil species in the Upper 
Cretaceous of Australia and another in the 
Cenomanian of Saxony and Bohemia. Fon-

FIGURE 6.-Sketch map showing the present 'area of distribution of the more important genera of Proteaccm. 

2 in the Vancouver Island Cretaceous, and 1 in 
the Senonian of Saxony. 

The genus Proteophyllum Velenovsky, 1 a 
still more generalized proteaceous type, in
cludes 7 species (Saporta, 1894) in the Albian 
(Vraconian) of Portugal and 8 species in the 
Perucer beds (Cen01nanian) of Bohemia. An
other generalized type is Proteopsis Velenov
sky, which is represented by a single species in 
the Cenomanian of Bohemia. The genus Pro
terephyllum of Fontaine, containing 2 species 
in the Patuxent formation (Neocomian) of 
Virginia, I regard as entirely worthless.2 ·The 

1 Velenovsky, J., Kv1!tena ceskeho cenomanu, p. 18, 1889. 
2 Berry, E. W., Maryland Geol. Survey, Lower Cretaceous, pp. 494-499, 

1911. 

taine's detern1ination of a species of Conosper
nli tes in the Lower Cretaceous of Virginia I 
regard- as worthless. 

The genus Helicia Loureiro is of especial 
interest, since it is found farther north in the 
existing flora than any member of the family. 
There are about 25 modern fonns, mostly Indo
Malayan, as shown on the map (fig. 6), but a 
few still survive in Australia, or have recently 
spread to that continent. The fossil record 
includes a species in the Oligocene of Styrin, 
and another in the Pliocene of Italy. The 
genus· Lan1bertia S1nith, which includes 8 ex
isting Australian speeies, contains a single 
fossil species in the Miocene of Carniola. The 
genus Hake a Schrader, which contains 100 
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recent Australian species, is represented by 11 
fossil species in the Oligocene of Europe, in 
FrnJlce, the Tyrol, Saxony, n.nd Greece, and hy 
no loss than 17 species in the Miocene of France, 
Italy, Switzerland, Baden, !-Jesse, Prussia, Bo
hemia, Austriu., Styria, Croatia, and !-Iungary. 

The genus Knightia R. Brmv~1, which in
cludes a 1noclern species in Australit,t and 2 in 
Now Caledonin, includes a fossil forn1 in the 
Oligocene of Australia and another in Graham 
Lu.nd (Antarctic Continent) 1 in beds which arc 
regarded as Oligocene. The allied genus 
IC.n:ightites Saporta contains 2 species from the 
San.noisian of France. 

The rmnarkable genus Lomatia, previously 
Jnentio.necl, is represented by 4 existing spe
cies in Australia, 2 in Tasn1ania, and 3 in Chile. 

.As ·1night be expected from these 1nodcrn iso
lated occurrences, there are over 30 fossil spe
cies, smne of thorn based on associated leaves 
and :fruits. The oldest of these species are 2 
(perhaps wrongly identified) in the Dakota 
sandstone. Eocene fonns include species fron1 
the Green River fonnation of North Alnerica, 
an Yprcsian species fron1 the south of England, 
and an Ita1in.n species. There are about 1S 
Oligocene species, sorne of which are very 
chn.racteristic. They occur in the Tyrol, 
Saxony, Baltic Prussia, Styria, Australia, and 
Tttsn1ania., and the relatively large number of 
4 are recorded by Dusen fron1 Graham L.and. 
Tho Australian and Tasmanian fonns 1nay be 
l\1ioccne instead of Oligocene. About a dozen 
l\1iocene species have also been recorded fron1 
such widely separated area.s a.s Colorado, Swit
zerland, and Carniol1.t. The characteristic de
tails seen in the wonderfully !)reserved leaves 
in the volcanic ash beds at Florissant, Colo., 
fro.m which 7 forn1s of Lomatia have been de
scribed, leave no doubt as to the validity of 

· the generic identification. 
'fhe allied genus Lmnatites Saporttt is .rep

resented by a Cenomanian species in Saxony 
and 5 ·Or 6 Oligocene species in France. The 
genus Stenocarpus R. Brown, of which 11 ex
isting species lutve been found in New· Cale
donia and 3 additional species at other places, 
rn.nging frmn North Australia ·to New South 
Wales, has a single fossil species in the Oligo
cene of S~txony. 

---------------------------------
1 Duscn, P. C. H., Wissenschaft;liche Ergebnisse der Schwedischen 

Sildpolar-l~xpcdit.ion, HJ01-HJ03, Bel. 3, Lief. 3, p. 7, pl. 1, figs. 7, 9, 11, 
1908. 

The genus Persoonia Sn1ith eontains 60 ex
isting species in Australia and 1 in New Zea·
land. The fossil record includes 2 widely dis
tributed species in the Upper Cretaceous ·of 
North An1erica; 1 in the Eocene of England; 
4 in the Oligocene of Tyrol, Saxony, Styria, 
and Greece, and 10 in the l\1iocene of France, 
Italy, Switzerland, Baden, Bohmnia, Styria, 
Croatia, Carniola, and SlaYonia. Deane records 
a Tertiary species from New South Wales. A 
large n1.unher of these fossil for1ns of Persoonia 
are not especially convincing, but certainly the 
three European species Persoonia cuszJidatcL, P. 
(lnphnes; and P. my1·tillus of Ettingshausen,Z 
which have the leaves associated with char
acteristic fruits, are above suspicion. 

Bowerbank, in his classic study of the pyrit
izecl fruits and seeds frmn the Isle of Sheppey, 
estttblished a genus which he called Petro
philoides fron1 its rese1nblance to the gem.1s 
Petrophila R. Brown, whieh includes about 35 
existing species in .t\ustralia, n1ost of which 
arc confined to West Australi~:t. Bowerhank 
described several species, one of which was 
show11 by Starkie Gardner to be an .t\.lnus fruit, 
and others have been referred to Sequoia. 
Ettingshausen 3 in the study of the Sheppey 
fruits, after careful comparisons, retained three 
English Eocene species and the genus has also 
been recognized in th~ Sannoisian of Daln1atia 
and Styria. 

The genus Leucadenclrites ·was established 
by Saporta for a Sannoisian species of south
eastern France from its resemblance to Leuca
dendron I-Iermann, which includes more thai1 
70 e~isting species in South Africa. , 

The genus Grevillea R. Brown containl3 56 
existing species which are confined to Australia. 
The fossil record includes a Cretaceous species 
in Australia; 2 Ccnon1anian species in Bohen1ia 
(Grevilleophyllun1 Velenovsky); 3 Eocene spe
cies in England, France, and Italy; 12 Oligo
cene species, mostly in southern France but 
also represented in Saxony, Tyrol, Bohmnia, 
Styria1 and Greece; and 12 l\1iocene spec1es in 
France, Switzerland, Bohemia, and Croatil).. · 

The genus Embothrium Forster, already 
alluded to, includes 4 existing species in South 
America, which range fron1 Chile to the· Straits
of l\1agcllart, and 1 species in Australia. This 

2Ettingshausen, C. von, K. Akad. Wiss. Wicn, Math.-Nat. Cl., Sitz
ungsber., Bel. 7, pp. 718-il!J, pl. 30, figs. G-14, 1851. 

a Hoy. Soc. London Proc., vol. 29, p. 394, 1Si9. 
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widely isolated occurrence is explained when 
the fossil record is combined with the occur
rences referred to Embothrites, Embothriopsis, 
and Embothriophyllum. To Embothrium are 
referred 8 Oligocene species of Styria and 
Greece and 4 Miocene species of Baden, Styria, 
Croatia, and Hungary. To Embothriopsis 
Hollick is referred a single species from the 
Long Island middle Cretaceous. 

Dusen includes a single species from the sup
posed Oligocene of Graham Land in Embo
thriophyllunl. The genus Embothrites Unger 
contains a doubtful species fron1 the Dakota 
sandstone; 6 Oligocene species from France, 
Tyrol, Styria, Carniola, and Greece; and 3 
Miocene species in Croatia and Bohemia. 

The genus Dryandra R. Brown is represented 
by about 50 existing species in Australia. The 
fossil forms have caused much discussion and 
have been referred back and forth between this 
genus and Comptonia and Myrica. The forms 
retained in Dryandra include a Cenomanian 
species in Bohemia and Moravia, an Eocene 
species in France, 2 Oligocene or Miocene 
species in Australia, and an Oligocene species 
in Greece. The allied forms referred to the 
genus Dryandroides Unger include 5 Upper 
Cretaceous species in Europe and North 
America; an Oligocene or Miocene species in 
Tasmania; 4 Oligocene species in Italy, Tyrol, 
Saxony, Styria, and Greece, arid a Miocene 
species in Bohemia. 

The allied genus Banksia Linne fils, also con:
fined to Australia in the existing flora, contains 
3 Upper Cretaceous species, all restricted to 
theN orth Temperate Zone; 3 Eocene spf;)cies, 
1 Alaskan 0) and 2 English; 12 Oligocene 

. species widely distributed in Europe; 16 Mio
cene species equally widespread in Europe, and 
a Pliocene species in Italy. The 7 Australian 
species are not older than Oligoce!1e and they 
may be Miocene. Three well-marked species 
from the Wilcox have been referred to this 
genus. 

The allied genus Banksites Saj>Orta is repre
sented by a Cenomanian species in Bohemia 
and. by several Tertiary species from Europe 
hopelessly entangled in the literature with 
Banksia, Dryandra, and Dryandroides. 

The genus Roup ala Aublet (Rhopala), whose 
peculiarly isolated ·outliers in Queensland and 
New Caledonia have already been mentioned, 
is common in northern South An1erica, extend-

ing northward to Guatemala. Fossil forms are 
recorded frmn the Cenomanian of Saxony, from 
the Oligocene of Australia, and fron1 the Aqui
tanian of Switzerland. In addition Saporta 
described a Rhopalospermites fron1 the lower 
Oligocene of France. A species of Rhopalo
phyllunl has been described frmn the Upper 
Cretaceous ( ~) of Australia and another species 
from the Miocene of Styria. The genus Hakea 
also has been mentioned frequently in descrip
tions of the European Tertiary floras, and re
cently Clen1ent Reid has identified character
istic follicles from the Pliocene of Holland. 

The geologic history sketched here is neces
sarily fragmentary, but I think the fossil forms 
are sufficient, after doubtful determinations are 
excluded, to show that the Proteacern originp.ted 
in the Northern Hernisphere, first appearing at 
the close of the Lower Cretaceous epoch and 
becoming practically cosmopolitan in Upper 
Cretaceous time, when they reached the Aus
tralian region fron1 southeastern Asia. New 
Zealand must have already been segregated . 
but not the land Inass now represented by New 
Caledonia. During the early half of the Ter
tiary period Aftica and southern Europe were 
essentially a single floral province, and in tho 
Western I-Iemisphere the Proteacern ranged 
from the United States through South America 
and an unknown distance across the Antarctic 
Continent. Concomitant with the continent 
building and the consequent climatic changes 
of the Miocene epoch the area of distribution 
commenced that shrinking which culminated 
during the Pleistocene epoch, leaving the 
stranded remnants of the s~ock in the present 
widely separated localities of the Southern 
Hmnisphere.. Not all the n1odern genera took 
part in these migrations, since the local peculi
arities of poor soil and rigorous clin1ate, cmn
bined with relative freedom fron1 outside conl
petition, were the factors that stimulated the 
evolution of forms in Australia during the Ter
tiary period in exactly the sa1ne manner as the 
peculiar Australian genera of Myrt~cern and 
Leguminosrn were evolved. 

The Wilcox species of Proteacern include 6 
forn1s, which are distributed in 4 genera. In 
addition a probable Banksia fruit is retained in 
Carpolithus. These genera are Palrnodendron, 
Proteoides, Knightiophyllun1, ·and Banksia. 
The genus Palrnodendron, not heretofore n1en
tioned, was proposed by Saporta for small 
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entire coriacoous loaves from the Sannoisian of 
southern Franco and is an entirely extinct typt". 
It is sparsely represented in tho Wilcox by a 
single species. Tho genus Proteoidos was es
tablished by I-Ioor for generalized protoaceous 
typos, which aro well represented in tho Upper 
Cretaceous floras of tho on1baymont area as 
well as olsowhoro. It is represented in tho 
Wilcox by a single well-marked species that is 
confined to tho I-Io Uy Springs sand and Grenada 
f011nation. '"l"'ho genus Knightiophyllum is 
first proposed hero for a well-marked long
potiolocl n.quilino-toothocl coriacoous form which 
is co1nn1on at Puryear, '"l"'onu. It is nn.mocl from 
its ros01nblanco to tho genus Knightia R. 
Brown, which contains a few existing species 
Gonfinocl to tho Australian region, though ap
parently it was represented in Europe eluTing 
tho Tertiary period, as already indicated. 

Tho genus Banksia includes 3 Wilcox species, 
2 of which n.ro particularly well marked and a 
probn.blo fruit, Oa'rzwlithus proteoides. It is 
confined in tho existing flora to tho Australin.n 
region and contains about 50 species. The 
other genus of tho tribe Banksiorn is Dryandra 
R. Brown, which also includes about 50 exist
ing species confined to tho Australian region. 
It is 1nuch like Bn.nksin. in its foliar characters. 
Both gonorn. are abundant in tho European 
Tertiary fonnn.tions and undoubtedly enjoyed 
a n1oro or loss cos1nopolitan range during the 
early Tertiary period. Their ancestors prob
n.bly entered tho Australian region during tho 
Upper Cretaceous epoch, probably by way of 
tho Antarctic continent, and bocmno adapted 
to tho poculin.r soils and clin1ate, but the stock 
in tho North01;n llemisphere n.ppears to have 
boon unabh to stand tho cli1natic changes and 
con1potition during tho Tertiary period, and 
thus bocmno extinct. 

The Aristolochiales is placed by some stu
dents an1ong the Gan1opetalrn. It includes 
besides the Aristolochiacern the two parasitic 
fn.1nilies, the RafHesiacern and I-Iydneracern, 
n.ltogether containing n.bout 235 existing spe
cies, of which 205 belong to the Aristolochiacern, 
the only fmnily of this order represented in 
the \Vilcox flora. The genus Aristolochia, to 
which a typical fruit fr01n the Wilcox is refen·ed, 
is found in the American Upper Cretaceous and 
in both Europe and An1erica in the Tertiary. 
There n.re about 180 existing species, all per
eiu1i11l herbs or clin1bing vines and widely dis-

tributed in both tropical and temperate re
gions. About 10 species are found within the 
United States. 

The order Polygonales includes the single 
family Polygonacern with about 800 existing 
species segregated in about 30 genera and 
widely distributed. They embrace herbs, 
shrubs, vines, and trees. The flowers are 
mostly cyclic, and in their morphologic features 
show some evidences of transition between 
th~ previou~ choripetalous alliances and the 
Chenopodiales. Except the widely distributed 
and n1uch differentiated herbaceous genei·a, 
Polygonum and Rumex, the family is essen
tially American. The geologic history of the 
family is practically unknown, but a large part . 
of the specific variation, particularly of the 
temperate herbaceous forms, seems to be rela- . 
tively n1odern. The family is represented in 
the Wilcox by the single genus Coccolobis, 
which is represented by two species that appear 
to be the Eocene prototypes of the only two 
existing arborescent species of Polygonacern 
that reach the United States (the sea grape and 
the pigeon plum). The genus Coccolobis con
tains about 120 existing species, all confined to 
the Alnerican 'Tropics, and it appears to be of 
American origin. These species, most of which 
are coastal forms, range from southern Florida 
to Mexico, Central America, Brazil, and Peru. 
The two modern species, which are so much 
like these two ancestral forn1s in the Wilcox, 
are strand types, found from the Florida ICeys 
through the West Indies to the northern coasts 
of South An1erica. The conclusion is aln1ost 
irresistible that the Wilcox forms had a similar 
range and an identical habitat. 

The genus Ruprechtia C. A. Meyer, of the 
Polygonacern, which include about a .score of 
existing species of shrubs and trees in tropical 
and subtropical America, includes a species in 
the Tertiary of Bolivia. 

The Chenopodiales (Centrospermrn of Engler) 
include 10 families which culminate in the 
CaryophyUacern and contain about 3,500 exist
ing species. They appear illy assorted and 
show a wide range in floral and other morpho
logic characters. Perhaps a majority are nlod
ern types. The single family Nyctaginacern 
represents. this order in the Wilcox. 

The Nyctaginacern, which include about 150 
existing species, are predo1ninantly American. 
They occur within the limits of the southern 
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United States on the north and Chile and Ar
gentina on the south. The genus Pisonia 
Plumier, the only genus thus far found in the 
Wilcox flora, is represented by three well-marked 
species. It includes about 40 existing species, 
which live chiefly in the American Tropics, and 
contains the only·a~borescent fonn of the fa1nily 
found within the United States. It has an 
extended geologic history, well-marked forn1s 
being found in the European and A1nerican Up
per Cretaceous. The Wilcox spec1es were un
doubteclly.strand types, as are so many of the 
modern species 'vhich inhabit the sea beaches, 
the shores of salt-water lagoons a:r;1d marshes, the 
scrub of beach ridges, and the jungle behind 
them. In the existing flora Pisonia is acssociated 
with Pithecolobium, Reynosia, Metopiun1, Aca
cia, Bun1elia, Cordia, Coccolobis, Ocotea, Fa
gara, Mimusops, Conocarpus, Cassia, Eugenia, 
Anona, Ficus, and the like, exactly as it was 
during the· Wilcox time. Species of Pisonia 
occur in the Upper Cretaceous of the Atlantic 
Coastal Plain (Black Creek fonnation), as well 
as in the middle (Claiborne) and upper (Jack
son) Eocene. 

The order Ranales appears to n1e to. be a 
highly unnatural assmnblage, which doubtless 
explains the prolonged discussion and wide range 
of opinion regarding its true status. As treated 
in Engler and Prantl, it includes 16 families 
and more than 4,000 existing species. Though 
n1ost of these forms have a distinct calyx and 
corolla, this feature is con1bined with such 
primitive features as apoc·arpy and hypogyny, 
by a well-1narked tendency to indefinite repeti
tion and spiral arrangen1ent of the floral mem
bers. I have removed the Lauraceffi, which 
contain a fourth of the· existing species, to a 
place ~ the more evolved order Thymeleales. 

The Ranales as a whole show no very close· 
filiation with earlier allied types. They include 
forn1s that are more nearly monocotyledons than 
dicotyledons (N ymphtBaceffi), and ~nany bota
nists (as vVieland; Arber, and Hallim·) see in 
them the zenith of evolution of the l\1esozoic 
Cycadophytes and thus regard them as repre..: 
senting the ancestral stock frmn which the 
angiosperms were descended-a n1ost remark
able derivation, apparently, if any except floral 
features are considered. 1 

I For discussion of this theory see recent papers by Wieland, Arber 
and Parkin, and Hallicr. 

Since I regard the Ranalian alliance as a 
plexus containing unrelated elmnents, any 
extended consideration of their geologic history 
would. be fruitless. Certain forn1s are well 
represented among the oldest known angio
sperms in the 1niddle Cretaceous. Only two 
Ranalian families, the l\1agnoliaceffi and Anona
cetB, are represented in the Wilcox flora and 
these two are both natural groups, closely re
lated and typically Ranalian. 

The family Magnoliaceffi comprises about 70 
existing species segregated into 9 or 10 genera, 
by far the largest of which is the genus Mag
nolia, which includes about 21 species of eastern 
and southern Asia, southern :Mexico, and the 
eastern United States. The fa.1nily is 1nainly 
tropical, and most of the existing forms occur 
in southeastern Asia, the 1nagnolias .of that 
region being largely found in tropical uplands. 

There are many apparent anomalies in the 
distribution of the recent forms. Thus, none 
are native in Europe, although l\1agnolia per
sisted in that region as late in geologic tune · 
as the early Pleistocene. Only one genus, 
Drin1ys Forster, occurs in South Alnerica or 
Australasia and a species is ·recorded by 
Deane from the Tertiary of New South 
Wales. This genus extends southward frmn 
Mexico along the Andes to Cape Horn and 
frmn New Zealand and Australia northward 
to Borneo, a range which suggests that it will 
eventually be recorded from the Antarctic 
Upper Cretaceous or Tertiary deposits. · There 
is a singular pairing of forms of the l\1agno
liaceffi in southeastern Asia and southeastern 
North An1erica. For exa1nple, Magnolia in
cludes 14 Asiatic. species and 7 American; 
Talauma Jussieu is represented by 3 species in 
Farther India and 1 in the West Indies; Lirio
dendron Linne and Schizandra Michau..x each 
contain 1 species in Asia and 1 in North 
A1nerica; and Illicimn Linne includes 5 Asiatic 
species and 2 American. The genera l\1ichelia 
Linne (13 species) and Kaclsura Jussieu (7 
species) are confined to southeastern Asia, and 
Zygogynu1n Baillon is confined to the island of 
New Caledonia. 

The leaves of all the :Magnoliacern are entire 
and are more or less elliptical. They have a 
coriaceous texture, n1any of them are ever
green, and they possess a characteristic cmnp
todrome venation. Of the 7 species of :Mag-
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.nolia found within tho United States, lllagnoli(~ 
gla'l.~ca, Linn6 rn,nges northward to .Massachu
setts and jJ{agnoli(~ ac'l.~minat(~ Linne to New 
York and Ontario. About 60 fossil species 
hn,vo been referred to :Magnolia. These speCies 
nrc largely based on lon.vos, although character
istic fruits, and at least two spechnens of parts 
of :flowers, hn;vc been :found at different hori
zons. :Magnolias are very abundant in_ .both 
incli,ricl1.w1s and species in the 1nidclle Cretaceous 
(Con oman iftn-:Turonia.n), especially in North 
An1or.icn, whore they are found along the Cre
tftccous Atln .. ntic coast frmn Greenland south
wnrd to Texns and are equally abundant about 
tho borders of the ach7 anci.ng interior sea repre
sented by the deposits known as the Dakota 
sandstone. They are 1nuch less conunon in 
Europe and the genus is either of American or 
Arctic origin.1 

' 

The Eocene records include 4 species of Mag
nolin :frorn the Arctic region and 13 additional 
forms, m .. ost of thmn American hut a few 
Europenn. The Oligocene series, which in 
A.1nerica carries no pbnt beds, contains in its 
upper beds in Europe several species of Mag
nolil1. About 8 :Miocene species are recorded, 
the majority of which are An1erican. The 
Pliocene, also largely unrepresented by plant 
beds in America, contains 5 or 6 species in 
Europe and 1 is found in the early Pleistocene 
of that region. :Magnolia see1ns to have been 
abundant along the shores of the extended 
l\1cditcrranenri Sea of the Pliocene and to have 
subsequently been entirely extenninated in that 
region by the glaciation of the Pleistocene, but 
it survived in both North A1nerica and Asia by, 
reason of the prevalent northward trend of the 
mountain ranges. Son1e of the other genera of 
the 1\~[agnoliacere are represented by scattered 
fossil species, but the record is too incon1plete 
to permit generalizations. A survey of all the 
facts loads 1n6 to consider An1erica as probably 
tho original home of Magnolia. Despite the 
n1assing of the existing fonns in the eas~eni 
United States and their extension to the 
Arctic region in the Eocene, they probably 
originated in a wn.nn ten1pern.te or subtropical 
lntitude, spread northward across the Arctic 
region to Eurasia, and were cosn1opolitan later 
in tho Tertiary. They became restricted to 

t Snportu, G. do, Floro fossilo dn Portugal, p, 194, pl. 35, fig. 5, 189'1. 
Magnolinclclgruloi Sa porta, rorordod from theAlbianof Portugal, is almost 
cortninly not a Magnolia. 

the southeastern parts of Asia and North 
Atnerica by the aridity that accon1panied up-

'lift, so well illustrated in the Eocene and later 
history of the Rocky Mountain and Great 
Plains provinces, and were finally extenninated 
in Europe by the Pleistocene glaciation. 

Lesquereux referred two fonns of the Wilcox 
of northern l\1ississippi to :Magnolia, but both 
prove to be species of Tenninalia, as Les
quereux had sunnised in his preli1ninary 
studies. The genus l\1agnolia is, however, rep
resented in the Wilcox by two ln,rge-leafed 
species, both of which are con1n1on to the basal 
Eocene of the Rocky :Mountain province. 
Neither shows any close affinity with the ante
cedent Upper Cretaceous forn1s, which are so 
con1n1on in the en1bayn1ent tu·eit of Alah::una 
and northeastwa,rd along the Atlantic Coastal 
Plain. 
" The family Anonacere contains about 700 
existing species, which are distributed mi1ong 
about 48 genera, ollly two of which live in 
North America. The fmnily is practically con
fined to the Tropics, a single Australian species, 
and the North American genus Asimina, which 
contains 6 or 7 species, being the only conspicu
ously extratropical forn1s. The area of Inaxi
niunl representation is southeastern Asia n.nd 
the adjoining region of Malaysia, for though 
only 16 generit are confined to tllis region they 
contain n1ore than 350 species, ancl6 additional 
genera (Miliusa, Uvaria, Polyaltllia, Oxymitrn., 
Melodorun1, and Poporvia), which contain In ore 
thn.n 250 species, are represented by n1ost of 
their species in this area. The fa1nily ranks 
·fifth in nu1nber of species in the flora of the 
Malay Peninsula and Borneo. Only a single 
genus is confined to Australin, mid n1ost of the 
Australin,n species are regu,rded ~Ls migrants 
fr01n. the :Malaysian area. Tropical Africa 
contains n1ore than 100 species and 6 peculiar 
genern, and Ainerica about 200 species and 10 
peculittr genera. These fonns are all confined 
to the Tropics, except a species of Anona, 
which reaches the coast of peninsular Florida; 
and the genus Asim.ina, which includes 6 or 7 
species of shrubs and s1nali trees of the South 
Atln,ntic and Gulf Str~tes. One of these; Asi
mina triloba Dunal, is hardy as far north as 
New York, the farthest distance frmn the 
Equator at which any existing n1en1ber of the 
family is found. The fossil record of the 
Anonacere is very incon1plete. Only the genera 
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Anona Linne and Asimina Aclanson are known 
with certainty and both are present in the 
Wilcox flora. Seeds of Monodorospern1uni, 
nan1ed from their resmnblance to those of the 
West African genus Mono dora., are described by 
Warburg fron1 the late Tertiary of the Dutch 
East Indies (Banka). The extinct genus Jong
mansia is based on seeds from the Dutch 
Pliocene. 

The genus Anona includes 15 to 20 fossil 
·species, five of which are also represented by 
seeds. The oldest species comes fron1 the 
. Dakota sandstone. A second species is found 
in the late Cretaceous or early Eocene of the 
Rocky Mountain province. The flora of the 
Wilcox affords a glimpse into the true stage of 
evolution of Tertiary floras in that expanded 0 

belt of the American equatorial region which 
was the center of radiation of so many recent 
types. There were '1 exceedingly well-Inarked 
specjes of Anona along the Wilcox coast, and 
their leaves are very cmnmon at some localities, 
although no seeds have yet been disco~ered. I 
assuine that these Wilcox forn1s had habits 
sin1ilar to those of 1nost of the existing species, 
exCinpli:fied by Anona glabra Linne, the pond 
apple of Florida, which frequents shallow 
fresh-,vater swamps, low shady hammocks, 'or 

· strean1 borders near the coast. Other species 
occur in the low coppice association or on edges 
of brackish swamps on the Bahan1as. The 
cultivated species, as the An1erican Anona re
ticulatct Linne, which is planted in Guam, often 
spread naturally along the inner ben,ches, 
though attempts to introduce others of the 
most highly esteemed American species into the 
Orient hn,ve· failed. Fron1 the prevalent habit 
anwng the existing species, the growth in wet 
shaded soils is evidently an old characteristic, 
and n.s the Wilcox ·anon~s are associated with a 
strand flora, the assun1ption that they grow on 
the inner beaches or the shaded and swampy 
edges of lagoons possesses every degree of 
probability. 
· In the pipe clays of Alum Bay, which are con-· 
temporn.neous with the Wilcox, there are 2 
species of Anona, and Engelhardt has described 
2 species fron1 the Eocene or Oligocene of Chile. 
The Oligocene record shows a species in France 
and another in Saxony. In the Miocene there 
are 2 species each in E1igln.nd, Styria, and 
Croatia, and 1 each in Bohemia, Trn,nsylvttnia, 
and Colorado. There is 1 species in the Plio-

cene of France and 1 in that of Italy, which 
shows how Inodern was their extinction in the 
south of Europe. 

The genus Asin1ina includes only 4 or 5 re
corded fossil species, all American, except a 
form from the Pliocene of Italy, which has been 
referred to this genus, although I suspect that 
it represents an Anona, since Asimina appears 
to have originated in the Western I-Iernisphere 
and been confined there. The oldest known 
species is based on foliage fron1 the basal Eocene 
of the Rocky Mountains (Denver formation) 
and of the e1nbayment (Midway fonnation) . 
One species is based on a seed fron1 the basal 
Wilcox and no other records have been found 
except a form close to the modern fron1 the late 
l\iiocene of New Jersey (Bridgeton fonnation) 
and the existing Asimina t·riloba Dunal in the 
intergln.cial beds of the Don Valley in Ontario. 

The order Papaverales (Rhmdales of Engler) 
includes 6 families-Papaveracern, Cruciferre, 
Capparidacere, Resedacere, Tovariacere, and 
1\tioringacere, which together contain about 255 
genera and 2,200 species. The. Papaveracere 
and Cruciferre are mostly herbaceous and widely 
distributed, largely in the North Temperate 
Zone, and they are of relatively recent evolu
tion. The Resedacere is a sn1all fmnily, hugely 
confined to the Mediterranean region. The 
Capparidacere, Tovariacere, and Moringacere 
are 1nainly tropical. The last two fmnilies con
sist, respectively, of a single genus and 2 species 
of the American Tropics and a single genus and 
3 species of the Asiatic Tropics-1Afric-Arabian 
and 2 East Indian. 

The fa1nily Capparidacere~ which includes 
about 35 genera and 400 existing species, is the 
only one of the order represented in the Wilcox 
flora. Most of the existing species are herba
ceous. They are found on all the continents in 
tropical and subtropical regi01~s. Five sub
fam:iJ.ies are recognized. Of these the Cleo
moidere and Capparidoidere are large and occur 
on .all the continents, including monotypic gen
era in North America (Ismneris), South Anler
ica (Stubelia, Ata1nisquea, Belencita), Africa 
(Pteropetalu1n, Cladostemon), and Australia 
(Roeperia, Apophyllun1). The subfamily Dip
terygioidere includes a single genus and only 5 
or 6 species in Nubia, Arabia, and the Punjab. 
The subfamily Roydsioidere includes about a 
dozen species, the genera Roydsia and Stixis 
being confined to India and the genus Forch-
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han1n1eria to Mexico. The su!:>fan1ily Em- repetition of certain floral n1embers. The order 
blingioidcro includes only a single genus and culminates in the relatively modern Papilio
spcc.ies con:fined to western Australia. No far- nacere. Five families of Rosales are present in 
rc11ehing conclusions regarding origin or past the Wilcox flora. Of these the three legumi
history can be deduced fro1n the present knowl- nous families are by far the most abundant. 
·edge of the geographic distribution of the The family Hamamelidacere consists of about 
Cnpparidn.oere, and the fossil reo01:d is so imper- 1 ~ genera and 50 species. Twelve genera are 
:feet thnt Yery little can be said regarding the confined to the Asiatic region, 1 genus is doubt
history. fully confined to Australia, 3 genera are Afri-

The only fossil recoids known to me are can, and 3 are common to Asia and eastern 
tho following: F. Yon Muller has described North An1erica. The fan1ily is remarkable for 
smnewhat uncertainly detern1ined fruits from containing no less than 9 n1o1iotypic genera. A 
tho Pliocene of Australia as the genera Dieune consideration of the existing distribution is not 
and Plcs.iocapparis. Plesiocapparis has 2 spe- only of exceeding interest, but also gives cori
·cies a.ncl :is considered as probably a men1ber of elusive proof of an extended geologic history, 
the section Busbeckia of the genus Capparis. which unfortunately has not yet been unrav
Schcnk has described the petrified woo.d of eled. Since the group is scarcely if at aU rep
another forn1 froJn the Upper Cretacqous or resented in the existing or fossil floras of Aus
'Tcrtin.ry of Egypt under the name· Cappari- · tralia its present range over Asia would semn to 
doxylon. The genus Capparis is represented _ have been acc01nplished after the land connec
l)y a well-1narked Wilcox species very close to tion with Australia had been. interrupted. As 
the existing Antillean tree OazJparis domingensis the only known Cretaceous fossil forms co1ne 
Sprengel. •There are about a hundred existing from North Aiuerict"L, the group may have origi
spccics of Capparis, n10st of then1 tropical, and nated in the North American region. The fos
although they are found in the Eastern I-Imni- sil species are not numerous enough, however, 
sphere they chiefly occur in the An1erican Trop- for definite conclusions on this point. 
ics, especially in Central and South America. The genus I-Iamamelis and its generali~ed fos
The oldest known fossil forn1s are two species sil type I-Iamamelites Saporta are represented 
described by n1e as species of Capparites fro1n by 5 species in the Dakota sandstone, one of 
the Upper Cretaceous of Alaban1a (Tuscaloosa which occurs in the Upper Cretaceous of the 
fOI·1nation). In addition to the Wilcox species Atlantic coast (Middendorf arkose n1en1ber of 
prcYiously 1nentioned, Engelhardt has de- Black Creek formation of South Carolina) and 
scribed a I'ertiary species fr01n Boiivia. Many another is doubtfully represented in the sup
years ago U.n.ger described a Tertiary species posed Upper Cretaceous of Argentina (Kurtz). 
frmn the 1niddle ~1iocene of Styria, but Schin1- There are 2 Paleocene species in France and 
per considers it to be a papilionaceous fonn. Belgitun, and Conwentz' has described charac-· 
Though the fossil record of Cap paris is· so teristic flowers preserved in perfection in the 
1neagcr, such fncts as are ayailable seeri1 to indi- Baltic arnber (Sannoisian) as Hanlam~lidan
cate that it originated in the An1erican Upper thiun1. 
Crctn.ceous. Many of the n1odern forms are The genus Parrotia, which includes a single 
shrubs or s1nall trees of the strand flora, and existing species of northern Persia and the Cau
·such is belie,Ted to haYe been the habitat of the casus, contains 3 species in the Dakota sand
Wilcox species. stone, 1 species in the Wilcox and Fort Un~on, 

The order _Rosales includes about 18 families 2 in the Oligocene of Europe, and 2 in the Mio
and 1nore thm1 14,000 existing species, the cene of Spitzbergen, Spain, France, Silesia, 
largest fmnilies being the Leguminosre, Rosa- Austria, and I-Iungary. The distribution of 
com, Saxifragacere, and Crassulacere. The fain- Parrotia in the past, so far as it is known, con
ily l?h1tanacere, which by the 1najority of stu- firn1s the evidence of a North An10rican origin 
dents is referred to the Rosales, I regard as the for the family derived frmn I-Ianlamelis. 
sole surYiYor of an independent order, the Pla- The third genus with a geologic history is 
tanalcs, closely related to the Urticales. Some Liquida1nbar, of which n1ore than 20 fossil 
mmnbers of the alliance are close to the Ranales species haYe been described. The oldest known 
·in theirapocarpy, hypogyny, and the indefinite forms occur in the Eocene at such widely sepa-
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rated points as Alaska, Oregon, Greenland, and 
France. There are 2 species in the Oligocene 
of Asia and Europe. Nine or ten 1Eocene spe
cies are present throughout Europe and North 
Arnerica (New Jersey to Oregon) and in eastern 
Asia. Three Pliocene species are found in 
Spain, France, Italy, Germany, Austria, Styria, 
ancl" Slavonia. Typical fruits preserved in the 
upper Pliocene of Gern1any show how late the 
genus flourished in central and southern Eu
rope. Felix has described the petrified wood 
from the Tertiary of I-I ungary as Liquidanl
baroxylon. The existing Liq_1.tidambar styra
ciflua is found in the Pleistocene of West Vir-

. ginia, North Carolina, and Alabmna, and the 
eastern Asiatic species L. formosana occurs in 
the Pleistocene of Japan. The genus Cory
lopsis occurs in the post-:Miocene deposits of 
Japan, and its seeds are also found In the 
Dutch Pliocene. Caps:ules and seeds of the 
genus Bucklandia are also present .In the 
Dutch Pliocene. 

The family Rosacern includes about 90 gen
era and n1ore than 1,300 existing species, widely 
distributed, n1ostly in ten1perate regions. Some 
of the genera like Cra trngus seen1 to be under
going saltation at the present time and hun
dreds of supposed species have been described 
in the past few :years. The tribe Chrysobala
noiclern is confined to the Tropics, and the N eu
radoidern to the subtropics of Africa and 
southwestern Asia. All the other tribes of Ro
sacern are widely distributed and their rnodern 
and fossil distribution is without especial sig
nificance for the present discussion. 

The only genera represented in the Wilcox 
are Chrysobalanus, which includes species that 
are evidently the prototypes of the still existing 
forms, shrubs or small trees, but two or three in 
nun1ber, which inhabit the sandy shores in the 
n1aritin1e regions of Florida, tropieal Ameriea, 
and western tropical Africa, and the stones of 
a specie$ of Prunus. 

The Legmninosrn, as now segregated into 4 
fa1nilies, constitutes the largest alliance an1ong 
the Choripetalrn (Archichlarnydern) and next to 
the Cornpositrn is the largest angiospennous 
group. It contains rnore than 9,000 existing 
speeies segregated an1ong about 450 genera. 

There is a well-defined floral progression 
fron1 the fnmily Mirnosacern, w:hich has actino
nlorphic flowers and numerous, n1ostly free 
stamens, through the Crnsalpiniacern, to the 

largest group nun1erically, the Papilionacern, 
which has strongly zygon1orphic flowers and 
coalescent stan1ens, c01nparable with the like 
culn1ination in floral evolution of the Orchida
cern an1ong the :Monocotyledonrn. 

The l\1irnosacern, which includes about 30 
genera and 1,400 existing species, is Inassed in 
the Tropics of both hmnispheres. None of the 
subfarnilies are confined to a single continent, 
but comparatively few genera occur in 1nore 
than two continental areas and half the genera 
are restricted to one continent. Asia and Aus
tralia each have 2 peculiar genera, Africa has 4, 
and An1erica has 7. America also leads in nurn
ber of species, about half the totalnun1,ber in 
the family being present in the New World. 
Australia con1es next with ri1ore than 300; 
Africa next, also with n1ore than 300; and Asia 
last with about 100. In the eastern United 
States there are only 3 genera and 5 species, 
none of which are arborescent. In the Gulf 
States there are 14 genera and 44 species. 

The Crnsalpiniacere, which includes about 90 
genera and 1,000 species, is also n1ainly trop
ical and its fonns are n1assed in the An1erican: 
Tropics, where there are rnore than600 species 
and 37 peculiar genera. The tribe Sclerolo
biern is entirely Ainerican and contains nunler
ous Inonotypic genera. Asia and Africa each 
have about 150 species. There are, howevei·, 
only io Asiatic genera, as con1pared with 17 
African. There are but 3 Australian genera 
and less than 100 species. In the eastern 
United States there are 5 genera and 11 spe
cies. Three of the genera, Cercis, Gleditsia, 
and Gyn1nocladus are arboreseent. In the 
Southern States there are 11 genera and 44 
species. 

The Papilionacern includes about 320 genera 
and 6,600 species. America leads in the nuin
ber of peculiar genera, having 82, but Asia 
leads in the number of species, having about 
1, 700. Africa contains 4 7 peculiar genera and 
about 1,600 species, Australia, 38 peculiar 
genera and about 1,000 species, ·and Asia 33 
peculiar genera. Europe, which contains 7 
peculinr genera and about 700 species, is less ·. 
rich in both species and genera than any other 
continent. None of the subfamilies is con
fi~ed to a single continent but some of the 
tribes are, ~he Lipariinrn being South African 
and the Bossirninm Australian. Of the sub
family Podolyriere, 20 out of 27 genera: and all 
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but 6:3 out of 436 species are Australian. Two 
genon1 in this sub:fn,mily are An1erican, 2 
.Afriean, 1. Asiatic, 1 ~1ecliterranean (Eurasia), 
and 1 con1mon to North An1erica Q.lld Asia. 

In tho eastern United States there are· 46 
gcn~ra and. 194 speci.es of Papilionacere. The 
gonorn, Cln,clrastis and Hobinia are arborescent. 
In tho Southern States there are 55 genera and 
318 species. Sargent's "~1anual of North 
Amoricn,n trees," which includes m.any tropi
cal forms of the Florida Keys, enun1erates for 
the I. .. egmninosre as a whole only 34 arbores
cent species for North An1erica in 17 genera. 

In Gr.isobach's "Flora of the· British West 
Indios" the Legmninosre, with 262 species, 
outnmnber all other ftunilies of flowering 
pln,nts. The san1e is true of Urban's "Flora 
of Porto Hico," which includes. 136 species. 

According to Schotnburg the Legu1ninosre 
constitute the largest . alliance in . British 
Guin,na and include about 475 species. On 
the ~1alay Peninsula, in Borneo, and in the 
Philippines they are exceeded in specific dif-:
ferentiation only by the Orchidacere and the 
Hubiace::c, and in the CelebGs, according to 
Koorders, the Legu1ninosre a.re the largest 
alliance. In Central Atnerica, according to 
Ilemsley, they rank third in numbers. When 
Bonthmn and I-Iooker published the "Genera 
plantn,nun," the Legum.inosre con1prised n1ore 
than 5 per cent of the genera and nearly 7 per 
cent of the species of all flowering plants .. As 
might be expected the later evohred and more 
tmnpm·n,te group, the Papilionacere, are the 
n1ost widely dispersed. 

The Legtnninosre are but sparsely represented 
in tho Now Zealand region. They are also 
practically unrepresented by endemic species 
on rem.ote oceanic islands (quite contrary to 
tho prcvn.iling rule mno'ng the Con1positre), 
ospocin,lly on those unfavorable to coloniza
tion by drift seeds. In I-Ien1sley's "Flora of 
~1exico and Central Atnerica" the Legumi
nosm include 27 per cent of the genera and 14.5 
per ce.nt of the species of Legtnninosm of the 
whole world, and they constitute 8.1 per cent 
of the total nmnber of flowering plants in that 
flora (944 species). At least 12 ·of the species 
arc con1n1on to western 1Vrica. 

Of the 50 species in 30 genera of the Legumi
nosm tht1t occur in the existing flora of the Fiji 
Islnncls, hn.lf the species and 20 genera belong 
to the strand flora. 'rhis ftnnily comprises 

about 5 per cent of the total. lmown flora of 
the islands. It constitutes about 29 per cent 
of the total Fijian strand flora, and this pro
portion is equaled or slightly exceeded in the 
Society, ~1arquesa.s, and Paum.otus islands. 
According to Guppy about one-third of the 
littoral Polynesian plants with buoyant seeds 
or fruits belong to the Legmninosre. 

The Leguminosre are represented in the Wil
cox deposits by n1ore than 50 species, many 
of which are individually abundant. They 
represent the fa1nilies ~1i1nosacere, Cresalpinia
cere, and Papilionacere. The fourth family of 
the leguminous alliance,· the Krameriacere, is 
a small herbaceous group of the New World, 
of very late, probably of recent, evolution. 

Of these Wilcox species 11 are referred to the 
Mi1nosacere, 26. to the Cresalpilliacere, and 20 
to the Papilionacere. Definitely recognized 
·genera are named in the usual way. Forms 
usually identified as species of Acacia (for 
·example, most of those so named by I-Ieer, 
Ettingshausen, and Unger), which are refe'ra
ble' to the Mi1nosacere but not to the genus 
Acacia as commonly understood,_ are referred 
to the form genus ~1imosites. Fol'lns not cer
tainly identified as Cresa.lpinia but referable 
to the Cmsn1piniacere are classed under the 
form genus Cresn1pinites, and a considerable 
nu1nber of Gleditsia~like forms of both leaves 
and pods are described in the genus Gleditsio
phyllum, a fonn. genus first proposed by 1ne 
for an Upper Cretaceous species from North 
Carolina. There is a certain: unavoidable du
plication in the giving of specific names to 
unattached pods and leaflets, since son1e of 
them n1ay belong to the same botanic species, 
but I have followed this method wherever I 
was not sure of such a relationship. 

The ~1i1nosacem of the Wilcox are referred 
to 4 genera. The genus Acacia, :which is rep
resented by a single indisputable species in 
which the leaves are reduced to phyllodes, is 
of great interest, since in the existing flora the 
450 species are largely confined to the Aus
tralian region. The section Phyllodinere, to 
which the Wil;;ox species is referred, contains 
about 300 existing species, which are confined 
to Australia and Oceanica, although in Eocene 
ti1nes they were also present in Europe. It is 
a curious comn1entary on the n1odern character 
of the earlier Tertiary floras that the reduction 
of foliar organs and the habit of phyllody, often 
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correlated with modern arid conditions, should 
have really been developed in these early floras. 

The genus Inga, represented in the Wilcox 
by 4 well-marked species, includes more than 
150 species in the existing flora, all of which 
are confined to the American tropical and 
subtropical regions. Its geologic history is 
largely unknown, although it appears to be 
rep res en ted in American Upper Cretaceous 
floras by lnga cretacea Lesquereux, which 
occurs in the Dakota sandstone and in the 
Tuscaloosa formation of Alabama. Ettings
hausen has described a species from the 
Cenomanian of Saxony (lnga cottai); the Euro
pean Miocene has furnished 2 or 3 species; and 
Engelhardt has described a Tertiary species 
fr01n Bolivia. 

The genus Pithecolobium, which belongs to 
the same tribe as Inga (Inge::e), is represented 
by 2 Wilcox species. Most of the 100 or n1ore 
existing species are American; more than a score 
live in tropical Asia, and a few are found in 
tropical Australia an·d Africa. With the ex
ception of a Tertiary species from Bolivia, I do · 
not know of other fossil occurrences. 

The genus Min1osites, which includes 4 
Wilcox species, represents trees of the Mimosa 
type that are very abundant in recent species 
referred to several genera, either American, 
Asian, Australian, or 1Vrican, and abundantly 
represented in European Tertiary floras. Its 
Cretaceous ancestry is hidden among the 
species of leaflets referred to the forn1 genus 
Leguminosites. The genus Mimosa, which is 
apparently most like the Wilcox Min1osites, 
includes more than 300 existing species, chiefly 
confined to the warmer parts of America, 
although they are represented in. Asia, Africa, 
and Australia. 

Except for the family Laurace::e the C::esal
piniace::e, which contains 26 species, is the 
largest family in the Wilcox flora and it is 
certainly a fact of considerable interest that 
the massing of the n1odern species in the 
American Tropics should be foreshadowed by 
their abundance on this Continent. as early as 
the lower Eocene. 

The Wilcox genera are 5 in number, of which 
the largest is Cassia, which includes 12 species. 
Cassia is the largest Wilcox genus except 
Ficus, and all of its species find their n1odern 
counterparts in existing species of tropical and 
subtropical America, many of which are men-

tioned by name in the systematic part of this 
work. Numerous as are the Wilcox species of 
Cassia there was apparently greater specific 

. differentiation in contemporaneous European 
deposits, since Ettingshausen records 15 species 
in the flora of Alun1 Bay (Ypresian of Isle of 
Wight). Cassia has between 300 and 400 
existing species, found in the warmer tmnper
ate and tropical regions of all the co1.1tinents 
and especially ·abundant in tropical An1erica. 
Their place of origin is unknown, since they 
make their appearance in the Upper Creta
ceous almost simultaneously in New Zealand, 
Australia, Bohemia, Saxony, Greenland, the 
Atlantic Coastal Plain, and the Dakota sand
stone of the Rocky Mountain prqvince. More 
than 100 fossil species are already known. The 
Eocene distribution sheds no light on the early 
history of the genus, for species occur in such 
widely separated regions as North Am ericH,, 
Europe, and Australia. There are numerous 
Oligocene and Miocene species, the Oligocene 
records ,being confined to Europe and Africa 
and the Miocene records being confined to 
Eu~ope and North America. Cassia was 
abundant along the shores of the Pliocene 
Mediterranean of Europe, and 4 species ar'e 
recorded from South American beds which are 
thought to be of Pliocene age. Pleistocene 
species are recorded from Maryland, and also 
from the East Indies (Java), where they are 
associated with Pithecanthropus erectus Dubois. 
One fact is certain-the genus has been a part 
of the American flora since the dawn of the 
Upper Cretaceous, and several of the Wilcox 
species are the undoubted prototypes of 
existing forms of the American Tropics. 

The genus Cercis, which includes a single 
Wilcox species, makes its first recorded ap
pearance in geologic history in the Wilcox . 
species, in the 3 species recorded from the Fort 
Union formation of the Rocky Mountain prov
ince and in a species found in the Ypresian of 
the Paris· Basin, so that its appearance was 
practically contemporaneous in France and 
Tennessee. It continues on both continents 
down to the present, being even represented 
in the Pleistocene of both regions. The mod
ern species number 5 or 6 and inhabit thn 
warmer temperate regions of America, Europe,. 
and Asia. 

There is one species of C::esalpinia in the 
Wilcox and it is almost identical in character 



COMPOSITION OF THE FLORA. 95 

and habitat with Omsalpinia bahamensis La-· other 3 still exist. The largest genus is So
marck of tropical Alnerica. The existing spe- phora, which includes 7 species, one of which, 
cies nu1nber about two score and are found in evidently a strand type similar to the cos
tho Tropics of both hemispheres. Cresalpinia mopolitan strand plant Sophora tomentosa 
is recorded fll'st from the Upper Cretaceous Linne of the existing tropical flora and com
of tho Atlantic Coastal Plain, and it seems parable in its habitat with that species, is very 
probable th~tt it origin~ttod on this continent abundant in the Wilcox deposits. There are 
and roached ]~uropo during the Eocene by way about 25 existing species of slu,ubs and small 
of tho Al'ctic region, since it is common in the trees referred to this genus, which are scat
Oligocene, Miocene,· and Pliocene of America. tercel over the warmer parts of both hemi-· 

Four Wilcox species are referred to the form spheres and are found on all tropical seashores. 
genus Creso.lpinites. These species represent About a dozen fossil species are· known. In 
true fonns of Creso.lpinia or of allied genera in addition to North America they are found in 
this fmnily. One of them almost certainly both Europe and Asia during. the Eocene, a 
belongs in .the genus Parkinsonia, a small genus single form from Alum ~ay (Ypresian) being
which occurs in the European Oligocene but contemporaneous with the Wilcox species and 
which in the existing flora is confined to the the others being later. Though few species. 
warmer pm·ts of North America and South have been described, the genus is widely dis
Mric~t. Fossil forms referred to Cresalpill.ites tributed in the European Miocene, where So
include about 20 from the Eur9pean Oligocene phora europma Unger was a common coastal 
and :Miocene. form of the Mediterranean region throughout· 

Tho genus Gleditsiophyllum makes its ap- the Miocene ~nd into the Pliocene epoch. 
pcm'ance in the Upper Cretaceous of the Caro- Four species, three based on leaflets and the 
lina region. It is represented in the Wilcox fourth on a characteristic pod, represent the 
deposits by 8 species of leaves, leaflets, and genus Dalbergia in the Wilcox flora. · Two ad
pods, which are abundant in many places. ditional species whose generic relations are not 
Their rolati~n to 1nodern genera i~ uncertain, so certain are referred to the genus Dalber
but they were evidently much like Gleditsia. · gites. The existing species of Dalbergia num-

Two genera of Cresalpiniacere, Hymenrea and ber about SO forms found in the Tropics of both 
B~tuhinio., which I confidently expected to find hemispheres, and all show a strong generic sinl
in the Wilcox, must have been present during ilarity in their foliar characters. :More than 
this tin1c in southeastern North America. two score fossil fonns are known. The earliest. 
I:lymenrea is con:fined to the American Tropics forn1 occurs in the Atlantic Coastal Plain and 
in the existing flora, where it includes about 8 ·Wes~ern Greenland, so that there is a strong 
species. It is represented by characteristic possibility that the genus was of Atnerican ori
fol'lns in the Upper Cretaceous of Alabama. gin. If this theory was cori'ect they 1nust have 
The genus Bauhinia, which contains about 150 undergone a rapid dissemination, for in the 
existing species of the Tropics of both hemi- Eocene they are. not only found in America and 
spheres ho.s several especially characteristic the Arctic region, but also in Europe. The 
fonns in the Upper Cretaceous of southeastern Alum Bay beds of the Isle or Wight (Ypresian), 
North Alncrica (New Jersey, Maryland, and which I regard as contemporaneous, in part at. 
Alab~tm~t). least, with the Wilcox, contain, according to· 

Tho frnnily Papilionacere, which comprises Ettingshausen, 6 species ·of Dn.lbergia. Euro
nlore than two-thirds of the existing Legu- pean deposits furnish about a dozen Oligocene 
n1inosm, undoubtedly represents the culn1ina- species and a larger nu1nber o.f Miocene species. 
tion of ev-olution in the alliance. Most of its Dalbergia primmva Unger, D. retusaifolia Heer,. 
species, especially the numerous herbaceous D. hceringiana Ettingshausen, and D. bella 
genera, are unquestionably of comparatively Heer are widespread coastal forms of the Euro
rocent origin. In spite of this fact, the family pean Tertiary. Some of these European species 
is represented by more than 20 species in the range from the late Oligocene through the 
Wilcox. These species· are distributed among Miocene and into the Pliocene. 
6 genera, of which Dalbergites, Carpolithus, The genus Canavalia is represented in the 
and Legu1ninosites are form genera and the Wilcox by a fine species, undoubtedly the' 



96 LOWER EOCENE FLORAS OF SOUTHEASTERN NORTH AMERICA. 

ancestor of the existing Canavalia obtusifolia Wilcox flora suggests the possibility that it is 
(Lamitrck) De Candolle, a widely dis~ributed Eocene instead of Pliocene, the age which has 
tropical strand plant. A second species is been assun1ed. This resmnblance n1ay, hmv
less commonly represented and not as certainly ever, sin1ply be a reflection of the sin1ilarity 
identified. The genus contains about a dozen between the Legtuninosre of the mnbayn1ent 
existing species of the Tropics of both hen1i- area in the lower Eocene and those of subse
spheres, but fossil forms have not heretofore quent epochs in the An1erican Tropics. The 
been found. sn1all flora described by Engelhardt from the 

The Wilcox forms referred to Legu1ninosites Tertin,ry of Ecuador contains 14 species of 
can not be classified satisfactorily, since they Leguminosre. 
represent pods and leaflets of' this alliance The order Geraniales includes 21 fmnilies 
whose generic relations are uncertain. This and n1ore than 10,000 existing species, of 
fonn genus was proposed first by Bowerbank which nearly half belong to the fan1ily Euphor
for the pyritized remains fron1 the Isle of biacere. The other large fmnilies in the order 

· Sheppey (London clay), and two of his species of their size are the Rutacere, l\1eliapere, l\1al
are tentatively identified in the Wilcox. Sub- pighiacere, and Polygalacere, each of which con
sequently 1nany species have been described. tains n1ore than 500 existing species. The 
They range in age fron1 the 1niddle Cretaceous Geraniacere, Oxalidacere, and Burseracere each 
to the Pliocene. The oldest form, in the AI- include more than 300 existing species. The 
bian of Portugal, is described by Saporta. alliance is n1ainly cyclic in the character of its 
They are found in the Cretaceous of Australia, floral n1embers. The pri1nitive forms are iso
the Cenomanian of Saxony, the Atane and carpic and progress is toward reduction of the 
Patoot beds of Greenland, and the Cretaceous number of carpels. The phylogenetic impor
formations of the Atlantic Coastal Plain froin tance of the characters by which the Geraniales 
Marthas Vineyard to Alabama. They are as an order is separated fron1 the evidently 
conunon in the Arctic Eocene and occur also allied Sapindales ·is not great and in some 
in America, Europe, and Asia. Oligocene · respects the order is apparently n<?t a natural 
records include Europe and the Antarcti.c Con- "one. Six families of Geraniales have been rec
tinent; :Miocene records are confined to Austra- ognized in the Wilcox flora. The first of these, 
lia, America, and Europe; and Pliocene records the Rutacere, consists of about 111 genera and 
include southern Europe and Japan. more than 900 existing species, which are widely 

Though the foregoing analysis leaves many distributed over the warn1 temperate and 
problems in the history of the Legumino3re un:- tropical regions. The fruits are capsules, 
solved, it shows at least that the Wilcox fm~ms ·samaras, or drupes, and the leaves, which 1nay 
would find a congenial habitat in the present- be $ilnple or compound, are usually glandular 
day American Tropics, in the flora of which they punctate. Though 34 genera and 127 species 
are all represented, and that thus early some of are confined to America, the fan1ily n1akes its 
the n1ain features of their recent distribution greatest display in the Old World. Africa 
had been determined. contains 16 peculiar genera and196 species and 

The most sin1ih~r fossil display of these fonns Australia 28 peculiar genera and 185 species. 
is found in the Ypresian flora of Alu1n Bay on In addition to 6 genera and 7 species which are 
the Isle of 'Vight, which unfortunately has confined to the Asiatic 1nairiland, 19 genera and 
never been described or figured, but of which 167 species are distributed from southeastern 
Ettingshausen 1 published an analysis and enun1- Asia through l\1alaysia, so1ne of thmn as far as 
oration in 1880. Another very similar display New Zealand and Polynesia. The only truly 
of forms is that described by Engelhardt from cosmopolitan genus is Fagara, which includes 
the Tertiary of CeiTo de Potosi in Bolivia, 2 more than 150 existing species and is repro
whose exact age has never been detennined, sented in all tropical countries. The tribe 
although its resemblance to this part of the Boroniere, which includes 18 genera and 158 

t Ettingshausen, C. von, Roy. Soc. London Proc., vol. 30, pp. 228-
236, 1880. 

2 Engelhardt, Hermann, Naturwiss. Gesell. Isis in Dresden Sitz
. ungsbor. und Abh., 1887, Abh. 5, pp. 36-38, 7 figs.; idem, 1894, Abh. 1, 

pp. 3-13, pl. ~-

species, is confined to Australia and New Zea
land; the Diosinere, which contains 11 genera 
and 181 species, is confined to South Africa; 
and the Cuspariere, which con.tains 16 genera 
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and 83 species, is confined to tropical An1erica. 
Tho other rather nmnerous tribes are all repre
sented in 1nore than one continental region. 

The fmnily contains the remarkable nun1ber 
of 42 1nonotypic genera, and though n1any of 
these 1nay be of recent evolution·, as a number 
of those from Australia, . the isolated occur
rences of rnany of the others indicate that they 
are of groat age and once occupied int.ervening 
areas. 

Thoro nre only 13 known fossil genera, only 
about 10 per cent of the existing genera, so that 
little cn.n be said of the fossil history of the 
family. The oldest genus is Citrophyllum 
Berry, which is represented by very character
istic leaves with alate petioles in the Dakota 
sandstone of the Rocky Mountain province 
u,nd occurs frmn New Jersey to Alabama along 
the Atlantic coast in the Raritan, Magothy, 
Black Creek (Middendorf arkose member), and 
Tuscn1oosa forn1ations. Another species of 
Ci trophyllum. is found in the Wilcox and a 
third in the overlying Claiborne. These forms 
arc very sin1ilar to the leaves of recent mem
bers of the Aurantioidem and undoubtedly 
represent ancestral forms. The genus Dic
tam..nus Linne, which includes a single existing 
species widely distributed in Eurasia, is repro
son tod by a fossil fonn in the Pliocene of France 
and another in the Pleistocene of Japan. Un
ger in 1850 described petrified wood from the 
A qui tan ian of Greece as Iflippsteinia medulla
?·is, referring it to the Aurantioidem. 

Tho genus Amyris (P. Browne) Linne con
tains about a dozen existing species in the 
Antilles and Central An1erica, two of which 
reach the coast of southern Florida. A fossil 
forn1 is recorded by Unger fron1 the late Mio
cene (Sn,r.matian) of I-Iungary. This deternli
nat;ion is not conclusive, however, although 
Unger had both the leaves· and fruit of Prota
'ln?J?is bm·enices. Unger also described the sup
posed ancestral genus Protatuyris, to which he 
referred 4 species fron1 the Aquitanian of Kumi 
and tho Mjoce.ne of Croatia. These determina
tions are not especially convincing, and both 
Ettingshausen and Schenk consider ProtamyTis 
?'adobojana Unger to rep rosen t a species of 
Ccclrelit. 

The genus Xanthoxylun1 Linne, which in
cludes 9 or 10 existing species of eastern Asia and 
North America, has been. a favorite receptacle 
for fossil fonns of Rutn.cem. About a score of 

50243°-16--7 

fossil species have been described. The oldest 
comes from the basal Eocene of northeastern 
New :Mexico (Raton forn1ation) and a second 
Eocene species is recorded fron1 the Bartonian 
of France. Engelhardt has described 2 Eocene 
or Oligocene species from Chile. There are 4 
Oligocene species, 2 in France and 2 in Prussia. 
There are about 13 :Miocene species, widely dis
tributed and represented in California, Colo
rado, Spain, France, Switzerland, Baden, Bo
hOinia, Croatia, and I-Iungary. The 2 Pliocene 
species represent France and Asia Minor, and 
one of the Recent species is found in the Pleisto
cene of Japan. It seen1s probable that Xan
thoxylum was derived fron1 Fagara through a 
loss of the floral calyx and by adaptation ~o 
cooler climatic conditions. 

The genus Faga.ra Linne is substituted for 
Xanthoxylun1 by many recent systmnatists, 
although I prefer to consider it as the ancestral 
stock and use it in the older sense, as inclucling 
the 150 cosmopolitan tropical species. To 
Xanthoxylu1n I would refer the ext.ratropical 
forms of Asia and North. America. Undoubt
edly several if not all of the fossil forms de
scribed as species of Xanthoxylum are n1ore 
properly referred to. Fagara, although none have 
heretofore been described under this nan1e ex
. cept forn1s frmn Florissant, Colo., and fron1 Cali-
fornia, which areprobablyreferable toXanthoxy
lum. The Tert!ary flora of southeastern North 
America contains several ver:y characteristic 
fonns of Fagara. The oldest forn1s are three 
species from the Wileox g1~oup. There is 
another species i:n the overlying Claiborne 
group. The Vicksburg group has furnished a 
very comn1on form, which has several well
marked varieties in some of the leaves of whieh 
the glanduhtr punctate eharacter is beautifully 
preserved. Still rtnother fonn is found in the 
Apalachicola group of Florida. 

The genus Ruta Linne, which includes n1ore 
than 100 existing species, most.ly of Eurasia, 
although found also in Africa and South Anler
ica, is represented by chm~acteristic capsules in 
the Aquitania~1 of Rhenish Prussia, described 
by Menze~ in HH3,_ and by 2 species i:n the 
Pliocene of Limburg described by Reid. 

The genus Phellodendron Ruprecht, which 
includes 2 existing Asiatic species, is repre
sented i:n the Aquitanian of Rhenish Prussia 
by fruits (drupe) and 3 well-n1arked species 
ure present in the Pliocene of Lin1burg. Engel-
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hard t has descr~hed species of ·Ticorea, Pilocar
pus, and Erythrochyton frmn the early Tertiary 
of Chile and a species of Condaninea from that 
of Colon1bia. 

The ren1aining genus, which is represented 
by fossil representatives, is Ptelea Linne, which 
includes 7 or 8 existingspecies confined to the 
United States and Mexico. Greene has re
cently described very n1any poorly established 
new speciea of this genus. The fossil forms are 
represented by both leaves and characteristic. 
fruits.· The oldest con1es fron1 the .Arctic 
Eocene. A species is found in the Oligocene of 
Italy, and 6 ~fiocene species occur in Colorado, 
France, Switzerland, Carniola, and Hungary. 
A Pliocene species is recorded from Italy. 
Obviously the record will have to be greatly 
increased before any trustworthy conclusions 
can be drawn respecting the place of origin and 
geologic history of the Rutacere. 

The family Simarubacere (often spelled Sima
roubacere) includes about 28 genera and more 
than 150 existing speCies of shrubs or trees that. 
have pinnate leaves · and drupaceous fruits. 
It is confmed chiefly to the Tropics and the 
warn1er parts of the Northern Hemisphere. 
Only 3 existing species reach the coast of south
ern Florida. The family is represented on all 
the continents except Europe. Two genera 
and 4 species are confined to Asia, 3 genera and 
4 species are confined to Australia, 4 genera and 
6 species are confined to Africa, and 9 genera 
and 71 species are confined to An1erica. The 
most widespread species is the n1onotypic 
Suriana maritima Linne, a cosmopolitan trop
ic~! strand plant which occurs· on the dunes, 
keys, and coastal hamnwcks of southern 
]'lorida. 

The only genus represented in the Wilcox is 
Si.maruba· Aublet, which contains a single spe
cies, Simaruba · eocenica Berry, that closely 
resembles the existing Sirnar·uba glwuca De 
Candolle, found along tropical coasts frmn 
southern Florida to Brazil. 

The only other existing genus of which fossil 
forrns are known is Ai1anthns Desfontaines, 
which contains 7 existing species. in eastern 
Asia and the East Indies. Ailanthophy llum 
Dawson, which includes a single species, is 
described fron1 ·the Eocene ( ~) of British Co
lunlbia. The fossil ~pecies of Ailanthus num
ber about 15. There are 2 species in the Eocene 
of W yon1ing and Oregon; 8 in the Oligocene 

of France, Alsace, Styria, anrl I! russia; and 5 
in the Miocene of France, Switzerland, .BadeJl, 
Italy, and Colorado. In the absence of col
lateral evidence that the Eocene occurrences in 
North An1erica have any bearing on the origin 
of the genus, it is merely an interesting specu
lation that the genus .originated in North 
An1erica and subsequently reached Asia by way 
of the Eocene land connection across Bering 
Straits. Certainly the genus lingered on this 
continent, as is indicated by its presence at 
Florissant as late as the n1iddle Miocene. 

The family Meliacere contains about 42 gen
era and about 680 existing species of shrubs 
and trees that bear pinnate leaves. Nearly all 
of these forms range within 30° of the Equator, 
though they reach 40° north latitude in eastern 
Asia and 40° south latitude in New Zealand. 
Moreover, the china berry ( ]f.elia azedarach), 
which has peen cultivated from time inimemo
rial in all Mediterranean countries and through
out the southeastern United States since its 
settlement and is perfectly hardy, has no tem
perate outliers. Though the l\1eliacere occupy 
a greater continuous. area in South Alnerica, 
where more than 41 per cent of the existing 
species occur, the large number of species 
(about 285) found there represents only 19 per 
cent of the known genera. There are some re
markable similarities between the species of the ' 
American Tropics and those . of West Africa. 
Thus the two small genera Swietenia and Ca
rapa are represented in both areas, and Oarapa 
procera is even said to be common to the two. 
Moreover, the genus Guarea, which includes 
about 80 species in the American Tropics, is rep
resented by 3 species in West Africa. The 
larger number of genera are found in the south
eastern Asiatic region, and the nun1ber of gen
era and their mutual affinities decrease from 
Asia toward Africa and also through Poiynesia. 
Several genera (Toona, Xylocarpus, Cipadessa, 

·and Melia) extend fron1 Africa through Asia to 
Malaysia.· Two genera are peculiar to Austra
lia (Synoun1 and Owenia) and 2 to Polynesia 
(Vavrea and Meliadelpha) .. There are 13 nlon
otypic genera, of which 6 .are African and 7 
Asiatic. From the distribution of the existing 
species De Candolle 1 infers that southern Asia 
is the center of radiation of the family. I a1n 

"I De Candolle, C., On the geographical distribution of the Meliacem: 
Linn. Soc. London Trans., 2d ser., Botany, vol. 1, pp. 233-236, pis. 30; 
31, 1880. 
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inclined to think, however, that he is 1nistaken, 
since the oldest known fonns, except the en
tirely doubtful Cedrelosperinites of Saporta 
frmn the V ulanginian of Portugal, are Ameri
can, and the widespread existing An1eric~n rep
resentatives of the fa1nily semn to cmnprise the 
specifically nn1ltiplied descendants of the origi
nul stock already represented in the Wilcox 
flora. 

The Asiatic genera would thus represent im
nngrants into that area or forn1s evolved there• 
The Polynesian· and Austritlian forms are n1uch 
localized derivatives of the Indian stock, and 
unless the peculia~· species of New Caledonia 
could not reach that region except by a land 
connection it n1ay be inferred that this Asiatic 
radiation was relatively recent. 

The fossil species are unfortunately few. So 
far as I know the only fossil species of Carapa 
is that found in the Wilcox, where it n1ay have 
been a n1a.ngrove plant, as is the existing Oarapa 
obovata. The oriental Oarapa moluccensis and 
the occidental Oarapa procera are also coastal 
types. The occurrence of Carapa in the early 
Eocene at least helps to explain its present dis
tribution in both the An1erican and West African 
'rropics. As Oarapa procera is con1mon to these 
two aJ·eas, all the African species are perhaps 
recent innnigrants, but it is n1ore proBable that 
there are unrecognized specific differences in 
this form in the two areas and that the present 
disconnected distribution is an exa1nple of sur
vivors frmn the early Tertiary radiation. An
other genus whose n1odern distribution is like 
that of Carapa is Moschoxylon Jussieu (1nade a 
section of '"l'richilia Linne by Hanns in Engler 
nnd Prru1tl), which includes about 60 species in 
tropicul An1erica and West Africa. '"J;'his genus 
is represented by 2 fossil species described by 
Engelhardt fron1 the early T.ertia.ry (Eocene or 
Oligocene) of Chile and by a third species fro1n 
Colmnbia. . The genus Cedrela, son1etin1es nu"de 
the type of a.n independent fanlliy, the Cedrela-. 
com, is represented by 4 Wilcox species, Eocene 
prototypes of existing American species. This 
genus, which includes 9 or 10 species, is con
fined to America in the existing flora and is only 
known outside tllis area in 2 species frmn the 
:Miocene of Croatia, wlllch Unger referred to 
Cedrela, and an undescribed Cedrela recorded 
by Ettb1gshausen fron1 the Ypresian of the 
south of England. Saporta has, however, re
corded 6 species of Cedrelospern1un1 frmn the 

Sannoisian of southeastern France,. and Deane 
records a Cedrelophyllum fr01n the Tertiary of' 
New South Wales. The fossil record of these 
three genera, Carapa, Moschoxylon, and Cedrela, 
brief as it is, shows clearly that the Th1eliacem 
are not a n1odern elmuent in the flora of the 
Alnerican Tropics, but were already well differ
entiated in the early Tertiary. 

·The ren1aining fossil references to this fan1ily 
comprise Meliacemcarpu1n, based on capsules 
fron1 the Aquitanian of Prussia, wlllch Th1enzel, 
their describer, compares with those of the gen
era Dysoxylun1 and Guarea. F. von Mi.iller 
has described Rhytidotheca and Pleioclinus, 2 
supposed n1eliaceous genera, based on fruits 
from the Pliocene of Australia. 

The small family Humiriacere comprises only · 
3 genera and a score of species of shrubs and 
small trees, all confined to theAn1erican Tropics, 
except a single species that is found in tropical 
West Africa (Aubrya), a distribution suggesting 
a lllstory like that just suggested for Carapa, 

· Moschoxylon, and Cedrela. The only known 
fossil species is one frmn the Wilcox that is very 
close to the existing Vantanea paniculata Urban 
of northern South .America. 

The fan1ily Malpiglllacere, wlllch is confined 
to tropical and subtropical countries, contains 
about 55 genera and 650 existing species, 
many of which are scandent, including son1e 
of the finest lianas of the Tropics, whose stems 
are as much as . 2 decimeters in diameter. 
Others are shrubs and trees. The leaves are 
opposite and si1nple and the fruits drupaceous, 
capsular, or nutlike, and many of them winged. 
The only species that reaches the United 
States· is Byrsonima lucida .(Swartz) De Can..: 
dolle, a small evergreen tree of the Florida 
I{eys. 

The family is predominantly Ainerican in 
its distribution, more than 67 per cent of 
both genera and species being confined to the 
Western Hemisphere (37 genera and 440 
species). None of the genera occur in more 
than one continental area. The family is 
divided into two subfan1ilies-the Pyranlido
torre and the Planitorre. The Planitorre, 
which includes 2 tribes, the Galphin1iere 
and the Th1alpiglllere, is entirely A1nerican. Of 
the 3 tribes into wlllch the Pyramidotorm is 
divided the Tricomariere is entirely American. 
The Hirreem includes 3 genera and 23 species 
confined to Asia, 3 genera and 12 species 
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confined to Africa, 1 genus containing 12 
species that range from Malaysia to Australia, 
and 9 genera and 151 species confined to 
America. The remaining tribe, the Banis
teriere, · includes a mono typic genus· in Asia, 
2 genera and 15 species in Africa, a· single 
genus and 7 species ranging from the East 
Indies to. Australia, -and 11 genera and 247 
species confined to America. 

There are 21 monotypic genera, distributed 
as follows: 11icrosteira, confined to Madagas
car; Flabellaria, confined to Africa; Caucan
thus, confmed to Arabia; Brachylophon, con
fined to Farther India; Mozia, .Diplopteris, 
Lophopteris, Clonodia, Coleostachys, Blepha
randra, Lophanthera, Verrucalaria, Pterandra, 
ACinan thera, Diacidia, and Glandonia, confined 
to Brazil, Guiana, and Venezuela; Henleophy
tunl, confined to Cuba; Lasiocarpus and Echi
nopteris, confined to Mexico; and Tricomaria 
and 11ionandra, confined to Argentina. 

11onotypic genera in general are suscep
tible of two interpretations. They represent 
either the last survivors of a long line, as the 
Ginkgo and Sassafras, or relatively recent 
specializations. Of the foregoing monotypic 
genera it seems probable 'that most are the 
result of relatively recent evolution, since there 
is nothing in their character or distribution to 
suggest any extended geologic history and none 
have been found in fossil floras. 

The fossil record is most incomplete. No 
forms are known fron1 the Upper Cretaceous, 
though Ettingshausen recorded a species of 
Malpighiastrum and one of Banisteriophyllum 
from the Upper Cretaceous of Australia. 
Those identifications, ho-wever, are open to 
the most serious question, and I do not con
sider them of any weight in the discussion. 
The family is certainly represented in the 
lower Eocene by 5 species of 11alpighiastrmn, 
Hir~a, and Banisteria in the Ypresian of the 
south of England and by 5 species of Hirrea 
and Banisteria in the Wilcox flora, based on 
both leaves and characteristic fruits. There 
are also doubtful species of Malpighlastrum 
and Banisteriophyllum, described from the 
Tertiary of Australia by Ettingshausen. Thus. 
there is no direct geologic evidence of the 
place of origin of the family. As the family 
is so predominantly American at present, 
and as only 2 genera have reached Australia 
from the East Indian region, and as 2 of the 
. . ~ . ' . 

American genera appear in the northward 
extension of the early Eocene flora of the 
American Tropics during the Wilcox epoch, 
and are as ancient as any certain records of 
the family anywhere, the conclusion ·is ex
tremely probable that the fa1nily originated 
in equatorial America. With the exception 
of the Wilcox .records enumerated above 
nearly all the fossil records relate to Europe 
and may be briefly enumerated. 

The genus Malpighiastrum Unger con
ta~ns about 30 recorded species, including the 
doubtful Upper Cretaceous and Tertiary spe
cies previously mentioned as recorded by 
Ettingshausen from eastern Australia; 3 
Y presian species fr01n the south of England; 
8 Oligocene species in France, Italy, Dalmatia, 
Styria, and Transylvania; about 15 11iocm~e 
species in Italy, Prussia, Bohe1nia, Croatia, and 
Transylvania, and 2 Piiocene species in Italy .. 

The genus lieteropteris Jussieu, which in
cludes about 90 existing species, ranging from 
Mexico and the Antilles to Bolivia and Brazil, 
includes a late Oligocene species in Transyl
vania and 2 Miocene species in Styria and 
Croatia. 

The genus Hirrea Jacquin, which contains 
about 25 existing species ranging from 11exico 
and the Antilles to Peru, is represented by 
about 10 fossil species, based for the most part 
on the winged fruits. There is a species in the 
Ypresian of southern England and a charac
teristic fruit in the Wilcox; 4 Ollgocene species 
in the Tyrol, Styria, and Transylvania; 3 Mi
ocene species in Baden, Styria, and Transyl
vania; a Pliocene species in Brazil; and an 
early Tertiary species in Ecuador. 

The genus Tetrapteris Cavanilles, which in
cludes about 60 existing species, ranging fron1 
the West Indies and Mexico to southern Brazil 
and Bolivia, contains a fossil species in the 
Oligocene of Styria and 3 Miocene species in 
Bohemia, Styria, and Croatia. 

The genus Stigmatophyllon .Jussieu, which 
con1prises about 45 existing species in the 
Baha1nas and Antilles and along the east coast 
of America from Mexico to Uruguay, includes 
a son1ewhat doubtful form, identified by 
Saporta, from the upper Oligoeene of France. 
Similarly the genus Byrsonima L. C. Richard, 
whose 90 existing species range fro1n the 
Bahamas and Mexico to southern Brazil and 
Bolivia, has. been recorded by Massalongo from 

0 
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the en,rly Pliocene of Italy, hut the identifica- In such a multiplicity of existing genera and 
t.ion :is extrmnely doubtful. ~pecies any effort to trace the larger features of 

The genus Banisteria Linne contains about distribution would occupy 1nore space than it 
70 existing species of cl.in1bing or scrambling is worth in the present connection. Four ar
shrubs, rn.ng.ing frqm the West Indies through- borescent genera and 5 species reach the United 
out tropical South .America and most numerous States in the Florida region, and several more 
in Brazil. It is represented by 4 species, based · are naturalized in that area. A considerable 
on both len.ves and fruits, in the Wilcox, one of but relatively insignificant number are re
thmn Almost identical with the existing Banis- corded from the Upper Cretaceous and Ter
tmvia lau·rifolia Linne, often referred to the tiary. The fossil records will, however, have 
genus lleteropterys Kunth, which ranges from to be greatly increased before they can be said 
southern :Mexico thTough Central America and to shed any definite light on the geologic his
the West Indies to Colombia. There is an tory of the family.. Enough is now lmown, 
Ypresian species in the south of England; 4 however~, to abrogate the statement made by 
Oligocene species in France, the Tyrol, Alsace, Schenk 1 and quoted by Pax 2 that there is no 
and Styria; 4. Miocene species in France, certain evidence of the existence of the En
Switzerland, and Croatia; and an early Ter- phorbiacere during the Tertiary. Fossil repre
tinry speeies in Ecuador. sentatives of the following genera have been 

Species of Banisteria, along with climbing recorded: Euphorbia, a single species based on 
Sap:indacere (Paullinia and Serjania) and bam- a fruit described by I-Ieer fr01n the Swiss M.io
boos, are common in the great oak forests of cene; Euphorbioides, based on an inflorescence 
upland Mexico, where they are associated with described by Wessel and Weber from the Aqui
palms of th~ genus Ghamredorea and many tanian of Rhenish Prussia; Euphorbiophyllum, 
arborescent Lauracere. several species subsequently noted; Manil1o-

1'he genus Banisteriophyllum Ettingshausen, tites, a very characteristic species fr01n the 
which includes a single Upper Cretaceo~s and a Upper Cretaceous of Georgia described by 1ne; 
Tertiary species in eastern Australia, I regard Crotonophyllum, several Upper Cretaceous and 
asofverydoubt:fula:ffinities. Schenkalsostates Eocene species; C'uytia, reported from the 
that wood of a malpighiaceous type occurs Eocene of the Isle of Wight and the Oligocene 
an1ong the silicified woods from the Oligocene of Saxony and Rhenish Prussia. A single spo
of t.he island of Antigua. cies of each of the following genera was identi-

'l"'he family Euphorbiacere is sometimes made fied by Ettingshausen from the Miocene of Bo
the type of a distinct order, the Euphorbiales, hemia-Adenopeltis, Baloghia, Omalanthus, 
nlthough the significance of the characters by and Phyllanthus. Conwentz has described a 
whieh :it is segregated fron1 the Geraniales is euphorbiaceous ·flower fron1 the Baltic amber 
not obvious. It is an exceedingly large alliance (Sa1u10isian) as Antidesma maximowiczii, and 
and bas about 220 genera and 4,000 existing Felix: has ~escribed petrified wood from the 
spec.ies (Pax, 1890) of herbs, shrubs, and trees Tertiary of Colombia as Euphorbioxylon. 
widely distributed throughout the Torrid and Hura-like fruits (Euphorbeocarpum) are also 
l'emperate zones. The genus Euphorbia, which recorded by I~nowlton fron1 the lower Eocene 
comprises more than 700 species, is perhaps the (Raton· forma.tion) of northeastern New l\1ex
n1ost widely distributed genus in the family. ico. Engelhardt has recorded species of, Onl
A gren.t n1nny of the recent species, particu- phalea Linne, Tetraplandra Baillon, and :Mal
larly those of xerophytic character so closely lotus Loureiro from the early Tertiary of Chile 
sin1ulating the Cactacere, are of relatively re- and seeds of Tithymalus havA been recorded by 
cent evolution. The Euphorbiacere is the Cockerell from the Wasatd1 of Wyon1ing and 
fourth ln.Tgest fa1nily in the flora of the l\1alay the "Loup Fork beds" of I~ansas. 
Peninsula and the Philippines. According to Though differenee of opinioi_l regarding the 
Beccn,ri it is the thiTd family in the Borneo determinn,tion of smne of t.hese records is justi
:~lor~; according to IIe_msley it is the sixth fa1n- fiable, I regard l\1anihotites, Euphorbiophyl
Ily 111 the flora of Central America; and accord
ing to Koorders it is the fourth fa1nily in the 
florn. of the Celebes. 

1 Schenk, A., Palaeophytologie, pp. 594-597, 1890. 
2Pa..x, in Engler, A., and Prantl, K., Die nati.irlichen Pflanzenfamilien, 

1890. 
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lum, CrotonophyUum, and Euphorbioxylon as 
definite evidence of the existence of the Eu
phorbiacere during tho Upper Cretaceous and 
Tertiary. 

The 5 Wilcox species are referred to the gen
era Crotonophyllum, Euphorbiophyllum, and 
Drypetes. The genus Crotonophyllum was 
proposed by Velenovsky for a well-marked spe
cies from the Cenomanian of Bohemia. I have 
described a second species from the Upper Cre
taceous of 

0 
South Carolina. Two species are 

recognized in the Wilcox, and ofthese Orotono
phyllum eocenicum Berry may be successfully 
compared with a number of the. 600 existing 
species of Croton, which is so abundantly rep
resented in tropical America. Comparisons 
are especially close with Groton eluteria (Linne) 
Bennett, which is found in the low coppice of 
the beach ridges throughout the Bahama 
Islands. 

The genus· Euphorbiophyllum was proposed 
by Ettingshausen in 1853 for several species 
from the Sannoisian of the Tjrol. Altogether 
more than a dozen species have been described 
by Ettingshausen, Saporta, Heer, and Engel
hardt. These species have been c01npared 
with the existing, mostly tropical American 
species of Styloceras, Sapium, Stillingia, Ade
nopeltis, Excoecaria, Colliguaja, and other gen
era. The oldest form comes fron1 the Ceno.ma
nian of Portugal and another Upper Cretaceous 
sp.ecies occurs in the Turonian of southern 
France. In the Eocene there is a species in 
western Greenland, a second on the island of 
Sheppey (Y presian), and a third in the Paris 
Basin (Lutetian). Five Oligocene species have 
been described from the Sannoisian of the Ty
rol, and a sixth fron1 the Chattian of northern 
Bohemia. There are two Miocene species in 
Switzerland and two in Styria. A Pliocene 
species is described by Krasser fron1 Brazil. A 
single small-leafed species of Euphorbiophyllum 
is of rare occurrence in the Holly Springs sand. 

The genus Drypetes Vahl includes about a 
dozen existing species confined to tropical and 
subtropical Am_erica. Three· species extend 
southward to northern Brazil and 2 range 
northward to the Florida Keys. There are 2 
well-marked species in the Wilcox flora--one 
an Eocene prototype of the existing Drypetes 
keyensis Urban .and the other of the existing 
Drypetes lateriflora (Swartz) Urban, both small 
trees of the coastal flora of southern peninsular 

Florida, the Bahamas, West Indies, and An
tilles. The genus, '\\:hich has not previously 
been recorded in the fossil state. was probably 
of American origin, and there is no evidence 
that it ever spread to the Eastern Hemisphere. 

The order Sapindales, sometimes called the 
· -Celastrales, includes about 20 families and 

about 3,200 species. The largest families in 
number of species are the Sapindacere, which 
contain more than twice as many species as any 
of the others; the Celastracere, Anacardiacere, 
Balsaminacere, and Ilicacere. . Like the Gera- · 
niales, the Sapindales start with isocarpic 
forms and pass to those in wl;tich the carpels· 
are reduced in number; in the n1ore evolve9. 
families the flowers have become zygomorphic. 

. Since there are several distinc-t lines of de
velopment and the separation from the 
Geraniales is based on characters that seem 
trivial, it seems probable that the families 
which comprise these two orders as at present 
understood represent a plexus of forms whose 

·filiations are not yet understood. 
The first family of the Sapindales that is 

represented in the Wilcox flora is the Ana
cardiacere, an exceedingly natural group. It 
contains about 58 existing genera and 435 species 
of shrubs and trees which have round pithy 
branches, resinous and commonly toxic juice, 
alternate simple, palmate or pinnate, e,x
stipulate leaves, and drupaceous fruits. that 
carry exalbun1inous seeds. The Anacardiacere 
makes its greatest display in the tropics and 
subtropics of both hemispheres, but in the· 
existing flora is especially characteristic of the 
Malaysian region. Rhus is by far the largest 
genus and the only one of the family found in 
the extratropical regions of both the northern 
and southern· hemispheres.. The present geo
graphic distribution shows many anomalies 
throughout the family. Thus the genus Camp
nospernla Thwaites includes 8 species in 
Madagascar, Ceylon, Sumatra, Borneo, and 
Malakka and a single species in northern 
Brazil. The genus Sorindeia Thouars of trop
ical Africa and Madagascar is n1ost closely 
allied to the genus Mauria Kunth of the ~des 
of South America. The genus Calesium Adan
son includes 13 species in tropical Africa 
and 1 in the East Indies. The Eurasian 
genus Pistacia Linne is represented by a single 
species in Mexico. The genus Thyrsodium 
Benthan1 includes 4 · species in the An1azon 
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region of South A.merica and 1 in tropical West lateci to still existing species of that region. 
Afric11. Tho subfmnily l\1angiferre, which in- Engler 1 some years ·ago reviewed the geologic 
eludes about 80 species, in entirely Malaysian records of Rhus and concluded that most of the 
except for a species of Gluta Linne in Mada- then known fossil species belonged to the .sec
gascar and tho genus Anacardium Linne, tion Trichocarpre, which in the existing flora 
which is confined to tropical South Ameri~a, contains more than a score of species, mostly 
chiefly Brazil. The subfmnily Spondiere is confined to North America and eastern Asia, 
found in tho Tropics of both hmnispheres. The or to the section Gerontogere, which include~ 
subfan1ily Rhoidero is found on all the con- 75 ·existing species, principally found in South 
tinents and shows a pairing of a considerable .A.frica. A few fossil forms he considered as 
ntuuber of genera in equator~al Africa and representing the section V enenatre, which 
A1ner.ica. The two rmnaining subfamilies, the · includes about 14 existing species in North and 
S01necarpero and the Deb.ineere, are restricted South America. The other sections into which 
to tho region extending fr01n India to Australia. the genus is subdivided were not recognized 
Tho fatuily contains 20 n1onotypic genera, among the fossil forms. 
distributed as follows: Asia 5, Australia 3, Thaall.ied genus Cotinus, which contains 2 or· 
Africa 6, }.1adagascm· B, North America 2, and 3 existing species in Eu.rasia and North 
South An1erica 1. America, is probably represented by some of 

Tho fossil records of the Anacardiacere are the fossil forms referred to Rhus. Saporta 
very incon1plete, although there semns to be no considers Rhus antilopum Unger from the 
doubt that it was represented in both Europe Aquitanian of Kumi to be a species of Cotinus .. 
and North Alnerica as fn,l' back· as the Upper This author .has also described Ootinus palma
Cretaceous. As in the existing flora, the most ·cotinus, and Cockerell has described Ootinus 
abundant genus in the fossil record is Rhus, to fraterna from the }.Eocene of Florissant, Colo. 
which 1nore than 100 species have been referred. The genus Pistacia, which contains 5 existing 
Eight of these forn1s are Upper Cretaceous, Mediterranean species and 1 each in eastern 
the oldest cOining fr01n North An1erican strata Asia and Mexico, is represented by about 15 
correlated with the Cenomanian (Raritan and known fossil species, the oldest of which, of 
Dakota). The genus appears in Europe in the doubtful value, comes from the Raritan of 
Turonian of Bohen1ia. There are n1ore than a . Staten Island. A second Cretaceous species is. 
dozen Eocene species of Rhus, widely scattered. found in the Laramie of Colorado. Europe is 
Thus, there n,re 3 in the Ypresim1 of Alum Bay, represented in the record by an Ypresian species 
4 in western Greenland, and species in the from Alum Bay. There are 3 Oligocene species 
Lance, I\:enai, Fort Union, and Green River in France and 7 Miocene species in France, 
fonuations of North A1nerica. The genus Prussia, Bohemia, Styria, Galicia, and Transyl
doubles its known 'species in thO' em·ly Oligocene vania. There is a Pliocene species in Styria 
and is especially well represented in southern and another in Holland, an extinct Pleistocene 
France but also recorded fl'Ol11 the Tyrol, the species on the island of }.1adeira, and the exist
Bnltic mnber, Italy, Carniola, and Styr.ia. ing Pistacia lentiscus Linne in the Pleistocene 

In the Miocene Rhus semns to have been as of Santorin. 
abundant, ns well differentiated, and as widely The genus Anacardites· Saporta (Anacardio
distributed as it is in the existing flora, for phyllum) has been used as a fornl genus. for 
more thu,n 60 fossil species· have already been fossil Anacardiacere of uncertain generic re
described. The records mnbrace all European lationship. As used by Saporta it represented 
countries where }.1iocene plants have been fossil forms that resemble existing species of 
found, as well as Icelm1d and the following Mangifera,Anaphrenium,Spondias,Comocladia, 
North An1erican localities: }.1aryland, Virginia, Holigarna, and the like, but'not determinable 
Colorado, Yellowstone Park, Idaho, Nevada, with certainty. Heer has "described a supposed 
Oregon, and California. Only a smallnu1nber species of Anacardites from the Atane beds of 
of Pliocene species .are recorded in Spain, western Greenland. There are 2 species in the 
France, Italy, Germany, and Slavonia. Sparnacian and 1 in the Ypresian of France, 

Three Pleistocene species .m·e recorded, 2 and 7well-marked species in the Wilcox. There 
from Japan and· 1 from China, all closely re- 1 Engler, A., Bot. Jahrb., Bd. 1, pp. 413-419, 1881. 



104 LOWER EOCENE FLORAS OF SOUTHEASTERN NORTH AMERICA. 

are 2 or 3 Oligocene species in Franee and· species in New Caledonia; Nemopanthes Rafi
Germany, and 2 or 3 Miocene species in France nesque, which contains a single species in tern
and Styria. Felix has described petrified wood perate North America; Sphenostemon Baillon, 
from· the Eocene of the Caucasus, which he which includes 2 species in New Caledonia; and 
refers ·to Anacardioxylon, a type also repre- Byronia Endlicher, which contains 3 species, 
sented in the Oligocene of Antigua in the one in Tahiti, one in the Hawaiian Islands, and 
American Tropics (species compared with the one in Australia. This modern distribution is 
existing genus Spondias). . a certain indication that the family has an 

The floral genus Heterocalyx Sa porta (Trilo- extended geologic history. · 
bium Saporta, Elaphrium Unger, Getonia More than a hundred fossil species have been 
Unger), which occurs at a number of horizons referred to the genus Ilex. At least 13 species 
in the Oligocene of France, Croatia, and Styria, are recorded from the Upper Cretaceous. All 
is represented by a species in the Wilcox. Sa- but one species from the Turonian of Bohen1ia 
porta compared it with the South American come from the Western I-Iemisphere, and in
genus Astronium, but Engler 1 considers it elude 2 in the Raritan forn1ation, 3 in the 
most like the Malayan genus Parishia. Magothy formation, 7 in the Dakota sandstone, 

The genus Metopium, not certainly recog- 1 in the Atane, and 2 in the Patoot beds of 
nized heretofore, contains a well-marked species western Greenland. 
in the Wilcox. Several Tertiary woods are There are about 14 Eocene species, including 
described by Unger as Rhoidium, and Saporta 4 in the Wilcox of the southeastern United 
has described a species of Schinus from the States, 1 in the Ypresian of England, 1 in the 
French Oligocene (Gargas), which is wrongly Fort Union, and 4 in the Green River forn1ation 
determined according to 'Schenk.2 of the western United States, 5 in Greenlm~d, 

The genus· Spondirecarpum is represented by and r' in Alaska. There are n1ore than a score 
a species in the early Eocene of France, a of Oligocene species, including one from Chile, 
second in the Aquitanian of Rhenish Prussia, that may even be of Eocene age. The lower 
and a third in the late Tertiary of the East Oligocene, or Sannoisian, contains 11 species in 
Indies (Banka). Recently Fritel has de- France, Tp:ol, Saxony, and Prussia, and also 
scribed leaves fron1 the Aquitanian of France includes 3 species of flowers described by Cas
which he. calls Sen1ecarpites and which are pary from the Baltic amber. The middle 
very close to the existing Semecarpus, which Oligocene, or Tongrian, includes 6 species in 
contains about 40 species that range from France, Italy, Gern1any, and Styria, and there 
India to Australia. are 7 species in the upper Oligocene (Chattian) 

Clement Reid has based an extinct genus, of France, Bohemia, and Greece. More than 
Teschia, on fruits of this family from the Plio- 50 species have been described from the Mio
cene of Holland. cene of Europe and Asia, and of New Jersey, 

The family Ilicacere (Aquifoliacere) is rela- Colorado, and California in this country. The 
tively small, comprising only 5 genera and most prolific Miocene area is that of France. 
about 180 existing species of shrubs or trees About 10 species are known from the Pliocene 
that bear alternate simple, entire or toothed, of Spain, Franee, Italy, Prussia, and Asia 
commonly eoriaeeous leaves. The flowers a.re Minor. One extinct and 4 still-existing spe
small, dicecious, and hypogynous. The fruit eies are found in the Pleistocene of Virginia, 
is a drupe, and its thin, fleshy sareocarp North Carolina, Alabama, Kentucky, and the 
incloses as many erustaceous nutlets as there island of Madeira. In addition to the fossil 
are carpels. . The genus Ilex Linne, to which forms referred to Ilex, 2 Miocene species from 
all but seven of " the existing species are Italy and Styria are referred to the. genus 
referred, is found in all tropieal and temperate N emopanthes, and 4 forn1s from the late Oligo
regions of the world except western North eene or the Miocene of Prussia, Styria, Croatia, 
Ame:r:ica, Australia, New Zealand, and New Bohemia, and Greeee are referred to the genus 
Guinea. The remaining genera of the family Prinos Linne, which is usually considered a 
are Oneotheca Baillon, whieh ineludes a single seetion of Ilex. The 4 species fron1 the Wileox 

1 Engler, A., op. cit. 2 Schenk, A., Palaeophytologie, p. 541, 1890. that are referred to Ilex are represented· in the 
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collo.ctions by a small an1ount of n1ostly poor 
material and arc without special significance. 

The farn.ily Celastracere includes about 40 
genera and more than 400 existing species of 
trees and shrubs that bear opposite or alternate, 
simple, persistent or deciduous loaves and cap
sular or drupaceous fruits. The 3 large genera 
Euonyn1us, Celastrus, and Gymnosporia are 
prttetic11lly cosmopolitan, and several other 
genera localized in tho n1odern flora wore cos
mopolitttn in tho Tertiary. 

The following 12 genera, which include more 
than 100 species, are confined to An1erica: 
Frau.nhofera, Mortonia, Glossopetalum, Schaef
fer.ia, Goupia, :Maytenus, Pacbystima, .Zino
wiowin, Plenckia, Wnnn1eria, Gymn1da, Rha
cotna. The genera Glyptopetalum and Trip
terygimn, which include 5 species, are confined. 
to Asin,. The genera I-Iypsophila, Denhamia, 
and IIcdraianthera, which contain 7 species, 
arc eon:fLned to Australia. The following 10 
gonern., which include about 60 species, are 
confined to Africa or :Madn,gascar: Putterlickia, 
Catha, Pterocelastrus, Polycardia, Ptelidium, 
C11ssine, Elreodendron, ~iaurocenia, Schrebera, 
and Lauridia. 

The fatnily is de:finitely represented in tho 
Cretn.coous by at least 5 genera and is an im
portant olmne.nt in n19st Tertiary floras. The 
oldest known genus is the fonn genus Celastro
phyllum, proposed by Goppert. Five well
Jnarkod species occur in the Patapsco formation 
(Albin,n) of Virginia and Maryland. .At ·the 
baso of tho Upper Cretaceous, particularly in 
North America, n. large ntnnber of species are 
found. More thn,n 30 have been described, 2 
of which arc recorded frmn New Zealand and 
2 fron1 tho Cenomanian of Niederschoena, in 
Sn.xony. One species is found in the Atane 
beds of Greonln.nd and 3 are found in the 
Patoot beds. The rmnainder occur in the 
United Stn.tes, where they are distributed as 
follo·ws: Ten in tho H.aritan formation of New 
Jersey n,nd ~in.ryland, 12 in the Tuscaloosa for
illation of Aln.bt1n1a, 2 in the Magothy forn1ation 
of Now Jersey and Maryland, 2 in the Black 
Crook for:mation (Middendorf arkose n1e1nber) 
of South Cn.rolina, 7 in the Dakottt sandstone, 
and 2 in the Black Creek fm:mation of North 
CrtroliJHL. 'I'hore are 10 Eocene species-7 in 
tho bnsa.l Eoeeno of Belgium, 1 in the Ypresian 
of Englu.nd, nnd 2 in tho Claiborne group of the 
Mississippi 01nbayment. There are 5 Miocene 

species in Italy, Bohemia, and Styria; a Plio
cene species in Italy; and 4 Tertiary species 
from the island of Java. Another fonn genus 
is Celastrinites Saporta, which includes 4 spe
cies in the Paleocene of France, 1 in the Denver 
formation of Colorado, 1 in the Livingston for
mation of Montana, and 1 in the Miocene of 
Florissant, Colo. 

The genus Celastrus Linne is the largest fossil 
genus of the family. Though its present 
center of distribution lies in the uplands of 
southeastern Asia and the East Indies, its 
history showa that the ancestral stock was 
cos1nopolitan and very abundant in the "Ter
tiary of A1nerica and Europe. It is highly 
probable that it originated in America at the 
dawn of the Upper Cretaceous or son1ewhat 
earlier. The oldest known species, Oelastr11s 
arctica Heer, is found in the Raritan and 
Magothy formations of New Jersey and ~1ary
land and in the"Patoot beds of Greenland. No 
less than 30 species of Celastrus have been de
scribed fron1 the E0cene, including 6 Y pres ian 
species frmn England, 5 species in the Wilcox 
flora, 1 in the Denver, 10 in the Fort Union, 1 
in the Kenai of Alaska, and 3 fron1 GreepJand. 
There a.re also about 30 Oligocene species, all 
European, which inelude ren1ains in the Baltic 
an1ber, in France, Switzerland, Germany, 
Austria-Hungary, and Greece. There are at 
least a dozen species in the Chattian of Bohe
mia. }\fore than 50 Miocene species have been 
described, ranging tlu;oughout Europe, in 
eastern .Asia, in Australia, and in Virginia, 
Colorado, Idaho, and Oregon in this country. 
.About a dozen Pliocene species have been 
described from Spain, France, Italy, and 
SicHy. 

The genera Cassino Linne ~.nd Pterocelastrus 
Meissner, both now confined t.o South Africa 
and ~iadagascar, each includes a fossil species 
in the Miocene of Bohemia. The genus 
Pachysti1na Raflnesque, which includes 2 exist
ing species in North America, contains an 
Upper Cretaceous species in North Carolina 
and a Miocene species in Colorado. 

The ·genus Maytenus Feujllee, which con
tains about 70 existing species of the Tropics 
and suhtropics of South An1erica, is repre
sented by a well-marked species ill the Wilcox 
flora. There are 2 species in the early Tertiary 
of .Chile, 1 in the late Oligocene and 3 in the 
Miocene of southeastern Europe. 
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The monotypic genus Gyminda Sargent, 
which is confined to Florida and the West 
Indies in the existing flora, contains a doubt
fully determined fossil species in 'the Magothy 
formation of the Atlantic Coastal Plain. The 
genus Microtropis W allich, which includes 9 
or 10 existing species of the mountains of 
southeastern Asia from India to China and 
Japan, is represented by a doubtfully deter
mined form·in the early Pliocene of Italy. 

A well-preserved flower in the Baltic amber 
is described by Conwentz as Oelastrinanthium 
hauchecornei. 

Thl3 genus Eheodendron Jacquin, which in
cludes about '25 existing species that are con
fined to South Africa, has a rich geologic his
tory. Four Vpper Cretaceous species have 
been described-! from Australia, 1 from the 
Dakota sandstone, and 2 from the Magothy 
formation of the Atlantic coast. There are 4 
Eocene species, which show that·the genus was 
represented in Alaska, the Ypresian of England, 
and the Fort Union of the Rocky Mountain 
region. There are 5 Oligocene species in the 
Tyrol, Bohemia, and Transylvania; 10 Miocene 
species in France, Switzerland, Italy, Prussia, 
Bohemia, Styria, Australia, and New Zealand; 
and 4 Pliocene species in Italy. 

The remaining genus known in the fossil 
·state, Euonymus Linne, contains abo':lt 60 
existing species, which are widely distributed 
throughout the northern hemisphere, but are 
most numerous in the Asiatic Tropics and in 
China and Japan. More than 30 fossil species 
are known, based on both fruits and leaves. 
There are 4 well-marked Eocene species, all of 
which are confined to North America, where 
they are represented in west Greenland, in the 
Fort Union and Green River formations of the 
Rocky Mountain region, and in the Wilcox of 
the Mississippi embayment. The species of the 
Mississippi embayment is a very abundant and 
characteristic form. Four or five Oligocene 
species of Euonymus are recorded from Bava
ria, the Tyrol, and Bohemia. The 12 Miocene 
species occur in France, Prussia, Bohemia, 
Styria, Croatia, and Hungary. There· are 4 

. Pliocene species in Germany, Italy, and Sla
vonia, and 2 still-existing species occur in the 
Pleistocene of France. 

This very brief survey of· the fossil history 
of the Celastracere shows the probability, simi
lar to that exhibited by so many other families 

of Dicotyledonre, that the ancestral stock origi
nated in the Western Hemisphere. 

The family Sapindacere coRsists. of about 118 
gen~ra and more than 1,000 existing species of 
trees or shrubs that bear alternate pinnate 
exstipulate, persistent or deciduous leaves and 
drupaceous or capsular fruits whose seeds are 
crustaceous and mostly solitary. About one
third of the genera are lianas. The family is 
chiefly confined to tropical and subtropical 
regions, .and about 23 per cent of the genera. 
(27) and 34 per cent of the species (345) are 
confined to· America. There are more genera 
(30) confined to the African region, but only 
about one-fifth as many species (75). 

The genera Cardiospermum, Schmidelia (Al
lophylus), and Sapindus are found in all tropi
cal·countries. The genus Paullinia, which con
tains more than 120 existing species, though 
mostly American, is represented in Africa and 
Madagascar. The genus Dodonrea, which con
tains more than 40 species in Australia, is rep
resented by one or two forms which are found 
in all tropical countries, and a single species 
lives in the Hawaiian Islands and Madagascar. 
Harpullia is common to Asia, Africa, a.nd Aus
tralia. Two genera and about 15 species are 
confined to Australia, 4 genera and 66 species 
range from Asia to Australia, 10 genera and 22 
species are confined to the East Indies, 2 genera 
and 20 species are confined to Polynesia, and 6 
genera and 35 species range· from Malaysia or 
the East Indies to Australia. These few facts 
regarding the ·.existing distribution make it ob
vious that the family is ancient and that there 
has been an extensive evolution of both generic 
and specific types in relatively modern times in 
the American Tropics on the one hand and in 
the Malaysian region on the other. 

The fossil record, though much less complete 
than might be wished, includes at least 13 
genera, of which 6 are extinct, and about 160 
species, by far the largest number of which are 
referred to the still existing· genus Sapind:us, 
which appears to have been well differentiated 
and widely distributed at the dawn of the 
Upper Cretaceous. There are about 10 Upper 
Cretaceous species, of which all but 4 occur in 
pre-Senonian strata. Thus there are 2 species 
in the Perucer beds of Moravia and Bohemia 
and 1 at Niederschoena, in Saxony, all Ceno
manian. Two species are found in the Atane 
and 1 in the Patoot beds of western Greenland. 
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Two· species come from the Dakotn. sandstone, 
2 from the Tuscaloosa formation of Alabama, 
1 from the Black Creek forn1ation (Midden
dorf arkose member) of South Carolina, 1 from 
the Woodbine sand of Texas, 2 each from the 
Raritan and Magothy formations of the Middle 
Atlantic St11tes, 1 from the Montana group, 
and 2 fron1 the Laramie. I hn.ve given this 
Upper Cretaceous distribution in some detail 
bccnuse of the special interest attached to the 
deployment of the Upper Cretaceous Dicoty
ledonre. It should be noted that seven of these 
Upper Cretaceous forn1s are North American. 
There are more than 30 Eocene species of 
Sap.indus, of which two-thirds are North Ameri
can. The genus is very abundantly repre
sented in both individuals and species in the 
coastal floras of the Wilcox group, from which 
I ha,~e described no less than 9 species. The 
overlying Claiborne group contains 4 species. 
Species of Sapindus are equally common in the 
Rocky Mountain province in the Denver, 
Fort Union, and Green River formations. An 
Eocene species comes from Greenland, 4 unde
scribed species are found in the Ypresian of 
England, and a fifth is contained in beds of 
the same age in Hungary. There is an upper 
Eocene species from France and a second from 
Oregon. 

S.L, or mote Oligocene species are well dis
tributed in Europe, and species which occur in 
Chile, New Zealand, Australia, and Tasmania 
n1ay be of Oligocene age. More than 30 Mio
cene species are found throughout southern 
Europe, in easteri1 Asia, and in North Alnerica 
(Colorado, Oregon, and Yellowstone Par~). 
The 8 or 10 Pliocene species are confined to 
southe:l'.li EuTope. 

Several forn1 genera have been derived from 
the smne root as the genus Sapindus. Thus, 
Sapindophyllum has been applied to 2 species 
:fr01n the· Albian of Portugal ( ~). To this 
genus are also referred a Cenomanian and a 
Chattian species from Bohemia and a Tertiary 
species fro1n Japan. The term Sapindoides 
has been used by Perkins for Sapindus-like 
fruits preserved in the early Tertiary lignites 
of Brandon, Vt., from which 8 species have 
been described. In son1e respects the most 
interesting genus is Sapindopsis Fontaine, 
which is represented by 3 abundant and well
preserved species in the Patapsco· formatio11 
(Albian) of Maryland and Virginia, one of 

which is also present in the Fuson formation of 
the Black IIills, and which I have shown 1 to 
be very probably ancestral forms of the genus 
Matayba Aublet (Cupaniere) which contains 
more than two score existing species in the 
tropical' and subtropical regions of America. 
This well-marked type suggests the interesting 
question, How early in the Mezosoic were the 
ancestors of many modern genera present in 
equatorial America~ 

The genus Paullinia Linne, which contains 
about 122 existing species, n1ostly confined to 
the American Tropics but sparingly· repre
sented in Africa a:r:d Madagascar, is represented 
.by an Oligocene species in Prussia and 2 early 
Miocene species in southeastern France and 
Boh01nia. 

The genus Thouinia Poit, which in the mod
ern flora has about 15 species confined to the 
West Indies and Mexico, is represented by an 
early Tertiary, probably Eocene species in 
Chile .. The genus N ephelium Linne, which 
contains more than a score of existing species 
in southeastern Asia, is recorded by Unger 
fr01n the Aquitanian of Greece and by Geyler 
from the Tertiary of Borneo. 

The genus Koelreuteria Laxmann is repre
sented by 2 Chinese species in the existing 
flora. In the fossil state it is recorded from 
the Tertiary of the i~land of Sakhalin, fron1 
Spitzbergen, and from Switzerland and B.aden. 
Felix has described. a genus, Schmideliopsis, 
based on fossil wood from the Oligocene of the 
island of AI1 tigua, very close to the existing 
genus Sclunidelia Linne, which contains n1ore 
than a hundred existing species in all tropical 
countries. 

Deane records 3 species of Nephelites from 
the Tertiary of New South Wales. 

The modern Cupan~ere are represented in 
paleobotanic literature not. only by Cupania, 
but by species of Cupanites and Cupanoides. 
The term Cupanoides was proposed by Bower
bank for cupaniaceous fruits and seeds, of 
which he· described several characteristic spe
cies from the Y presian of the Isle of Shep
pey. Similar forms have also· been recognized 
in the Miocene of Carniola and in the Pliocene 
of Italy. The genus Cupania Linne contains 
about 35 existing species, which are confined 
to the ..t\.n1erican Tropics. Several Y presian 

I Berry, E. W., ~farylanrl Gcol. Survey, Lower Cretaceous, pp. 467-
474, pis. 83-88, 1911. 
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species ·from the south of England have been 
referred to it by Ettingshausen, and it has also 
been recorded from the Miocene of the island 
of Sakhalin. ·The greater number of Cupania
like forms have, however, been referred to the 
genus Cupanites Schimper, of which 9 or 10 
species have been described, and with the excep
tion of extremely doubtful forms from the 
Upper Cretaceous of New Zealand and the 
Tertiary of Australia, the oldest authentic oc
currences are the two species of the Wilcox 
flora. There is a third species in the overlying 
Claiborne group of the Mississippi embayment. 
The oldest European form comes from the late 
Oligocene of Styria. Miocene species are 
recorded from Germany, Bohemia, Austria, 
Croatia, and Hungary. 

The genus Dodonrea Linne, often n1ade the 
type of a distinct family, the Dodonreacere, 
i~cludes about 50 existing species four-fifths 
of which are ·A~1stralian. Dodoncea viscosa 
Linne is cosmopolitan in the Tropics and there 
are one or two additional species in the Ameri
can Tropics, as well as one in the Hawaiian 
Islands and another in Madagascar. The 
genus (including Dodonreites) was evidently· 
widespread in former times and more than a 
score of fossil species, based on both leaves and 
fruits, have been described. The oldest known 
forms are two species in the Y presian of the 
south ,of England and the two contemporane
ous species in the Wilcox, which are repre
sented by both leaves and characteristic 
fruits. There are 5 Oligocene species in 'France, 
Tyrol, Bohemia, and Styria, and 10 Miocene 
species in Prussia, Baden, Switzerland, Bohe
mia, and Croatia. A well-marked species 
occurs in the Claiborne (Lutetian), ranging 
along the Claiborne coast from northeastern 
Georgia to central Louisiana. 

It is impossible from the known facts to 
determine the place of origin of the family, but 
certain genera were obviously evolved toward 
the close of the Lower Cretaceous in equatorial 
America and have lived there or in adjacent 
areas throughout the long stretch of time until 
the present. 

The order Rhamnales includes about 1,000 
existing species of shrubs, trees, and vin_es, 
about equally eli vi~ eel between the families 
Rhamnacere and Vitacere. It closely parallels 
the Sa pindales in its floral development, but is 
distinguished by its mostly tetracylic flowers 

with opposite stamens, 1nany of them lacking 1 

a corolla. The leaves are simple and typically 
alternate. Of the two . families only the 
Rhamnacere is represented in the Wilcox flora. 

The famlly Rhamnacere (Frangulacere) in
cludes 4 7 genera and about 500 species of 
shrubs and trees, mostly of the Tropics, though 
several genera extend for considerable dis
tances into the Temperate Zone, the genus 
Rhamnus in particular being mostly extra
tropical in the Northern Hemisphere. The 
genera Zizyphus, Adelia, and Gouania are 
found in all tropical countries. Almost half 
the genera are common to more than one con
tinental area. America has the greatest nun1-. 
her of peculiar ·genera (15) with about 85 
species. Two monotypic genera are confined 
to Asia, 5 genera, including the large genus 
Phylica Linne, which together include about. 
70 species, are confined to Africa, and 5 genera,. 
including the two large genera Spyriclium 
Fenzl and Cryptanclra Smith, in all about 70 
species, ar·e confined to Australia. 

Ten or 11 genera, of which 5 are represented 
in the Wilcox flora, are found fossil, the three 
largest being Rhamnus, Paliurus, and Zizyphus. 
The genus Rhamnus Linne, which is cosmo
politan in the northern warm temperate and 
subtropical zones, includes about 70 existing 
species. There are considerably more than 
100 fossil species; mostly well characterized, 
the leaves of which are simple, commonly 
entire, and have ascending secondaries and 
closely spaced fine percurrent nervilles. A 
dozen or more species have been described frmn 
the. Upper Cretaceous, the genus appearing in 
the Cenomanian in both Europe (Nied.erschoena, 
Saxony) and America (Raritan formation). 
There are 6 species in the Dakota sandstone, 2 in 
theMagothyformation, 1 in the Atane, and 2 in 
the Patoot beds of Greenland. The genus is 
represented· in the Montana group and the 
Laramie formation of the western interior 
region and in the Senonian of Westphalia. 
There are about 30 .Eocene species, most of 
them North American. Species of Rhamnus 
are very common in the Raton and Denver 
formations along the Front Range of the Rocky 
Mountains and from the bnse to the top of the 
Wilcox. There are 4 species in the Raton, 
8 in the Denver, and 6 in the Wilcox. The 
genus is also well represented in the later 
Eocene along the Pacific coast and in western 
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Greenland. In Europe only a single species is 
recorded fro:m the Paleocene. The Ypresian, 
which is synchronous with the Wilcox, contains 
3 species in the south of England. 

There are 11 or 12 Oligocene species in France, 
Prussi11, Tyrol, Italy, Daln1atia, Styria, and 
Grecco and a single undescribed species in the 
Apnln.chicoln group of Florida. There are 
tnore than two score species in the l\1iocene of 
Switzerln.nd, Itn.ly, Bohmnia, Prussia, and 
Styrin., Rhaninus being especially abundant. 
It is also found in the l\1iocene of Iceland, 
Spitzbergen, Mn.nchuria, and the island of 
Sakhalin. In this continent there are species in 
British Colmnbia and in Colorado. 

There are about 13 Pliocene species, of which 
no less thn.n 9 are recorded fr01n Italy and 1 
:frmn the island of Java. There is an extinct 
species in the Pleistocene of I-Iungary and a 
still-existing species in the Pleistocene of the 
isln.nd of l\1adeira. In addition to the species 
ro:ferrod. to Rhaninus the fonn genus Rham
nitos Forbes, founded on 3 species fr01n the 
l~ocono of the Isle of Mull, contains 2 Ameri
can ·upper Cretaceous· species f<?uncl in the 
Raritn.n, 'l\1scaloosa, l\1agothy, n.ncl Dakota 
fonnations. A species occurs in the Fort 
Union n.ncl another in the 'Vilcox. The genus 
Rhnnmn.c.i.nium of Felix is bn.sed on petrified 
wood. It contn.ins 5 or 6 species found in the 
Eocene of the Cu.ucasus, Texns, and Saskatche
wnn, and in the Miocene of Yellowstone Park. 

'l'.he genus Pn.liurus Jussieu, which includes 
only 2 existing species, ranging from southern 
Etu·opo th_rough southern Asia to China and 
Japan, wn.s cos1nopolitan in former tin1es. 
l\~[ore tbn.n 40 fossil species hn.ve been described . 

. At lm1st 12 are known fr01n the Upper Creta
ceous, n.ll confined to North A1nerica. There 
are 2 species en.ch in the Raritan, l\1agothy, and 
Ln.rmnio; 5 in the Dn.kota; and 1 each in the 
Eutaw :forn1ation of Georgia, in western Green
ln.nd, and Vancouver Isln.nd. There are 10 
Eocene species, nlso confined to North A1nerica, 
2 of tho:m found in tho Fort Union n.nd 3 each 
in the Denver, in western Greenland, and in the 
vVilcox. 'l'he lea,7 eS are rare in the Wilcox, 
but the characteristic peltate fruits are not 
unconunon. The oldest European fol'lns are 
2 species in the Oligocene of France, and a well
marked species is contained in the Oligocene 
(Vicksburg group) of Louisiana. The 13 

l\1iocene species are found in Asia (Siberia and 
Sakhalin), Eur'ope (Switzerland, Baden, Ger-· 
n1any, Boherp.ia, Italy, Styria, and France), and 
North An1erica (Colorado and Oregon). The 
presence of nmnerous species of Paliurus in the 
Upper Cretaceous and Eocene of North America 
and their absence on other continents before the 
Oligocene renders it very probable that the 
genus originated in the Western I-Ien1isphere. 

The genus Zizyphus Jussieu, which contains 
about 40 existing species, largely shrubs, n1any 
of them prostrate or scran1bling, and a few 
small trees, is mostly Indo-Malayan in its dis
tribution but is represented by a few species in 
the tropics of Eastern Asia, Alnerica, Mrica, 
and Australia. The naturalized Zizyphus vul
gatis forms extensive thickets in s01ne localities 
in southeastern Louisiana. There are n1ore 
than 50 known fossil species, and the 10 Upper. 
Cretaceous species, like those of the genus 
Paliurus, are confu1ed to North A1nerica. They 
are found in the Raritan and ~1agothy forma
tions of New Jersey and ~1aryland, the Eutaw 
formation of Georgia, the Tuscaloosa forn1n.tion 
of Alaba1na, the W oodbi.ne sand of Texas, the 
Dakota sandstone of the West, the Patoot 
beds of Greenland, and the Upper Cretaceous of 
Alaska. There are about 20 Eocene species, 
including the two com1non and characteristic 
species of the Wilcox n.nd 1 in the overlying 
Claiborne of the embay1nent region, 5 in the 
Denver, 3 in the Fort Union, 2 in the Green 
River, 1 in Alaska, and 1, in west Greenland. 
There are 2 Paleocene species in France and 
Belgiun1, 4 Ypresian sp~cies in the south of 
England, and a Lutetian species in France. 
Eight Oligocene species are very con1n1on in 
deposits of this age throughout Europe. More 
than 20 species have been recorded from the 
l\1iocene of Colorado and California in this 
country, of France, Switzerland, Gel'lnany, 
Itn.ly, Austria-I-Iungary, and H.ussia in Europe, 
and o£ Japan and Java in Asia. There are 3 
or 4 Pliocene species. in Europe. ·Though the 
evidence is not so clear as for Paliurus, there 
is a possibility that Zizyphus too is of occi-
dental origin. · 

The genus Reynosia Grisebach, which con
tains only 2 existing coastal species, ranging 
from the Florida Keys through the West 
Indies, includes 2 characteristic species based 
on leaves in the Wilcox flora n.nd a third species 
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based on the petrified wood in the overlying 
Claiborne of Texas. 

The genus Berche:J?lia Necker contains about 
a dozen existing species, 10 of which are con
fined to eastern and southeastern Asia, 1 lives 
in eastern extratropical North America, and 1 
in eastern Africa. This distribution could not 
have been brought about except by the agency 
of ·a cosmopolitan Tertiary range. Though the 
specific differentiation of Berchemia is limited 
to 5 or 6 fossil forms, these are .very common 
and have a wide range. The earliest occur
rences are in North America and include the 
Raton, Denver, and Fort Union formations of 
-the Rocky Mountain province. The genus 
makes its. appearance in Europe during the 
Oligocene and is common throughout that 

·region in the :Miocene, becoming restricted to 
southern Europe (France, Italy, Sicily, and 
Slavonia) during the Pliocene, except for a form 
recorded by Reid from Limburg. 

A species of I-Ioveniphyllu~, supposed to 
represent the existing genus I-Iovenia Thun
berg, which includes a single existing species 
in southeastern Asia, is found in the Plio
Pleistocene of Japan. The genus Colubrina 
Brongniart, which contains 15 existing species 
in tropical America and 1 in southeastern Asia, 
is reco.rded from the Miocene of Bohemia. 

The genus Pmnaderris Labill, which con- . 
tains about 24 existing species c.onfined to 
Australia and New Zealand, is represented by 2 
species in the Tertiary of Australia and 3 species 
(Pomaderrites Ettingshausen) in the Miocene 
of Prussia, Bohemia, and Styria. 

The genus Gouiana has 2 species in the 
Tertiary of Colon1bia, according to Engelhardt. 

The genus Ceanothus Linne, whi9h comprises 
about 40 existing .species that are confined to 
North America, has been made to include nu
merous fossil species subsequently referred to 
Paliurus or Zizyphus. There are 4 species 
recorded from the Upper Cretaceous of Green
land, New Jersey, Va~couver Island, and 
Westphalia; 2 Eocene species fron1 Greenland 
and British Columbia; a Miocene species from 
Prussia, Switzerland, and Italy; and a Pleisto
cene species in Kentucky. 

The next order, the Malvales, includes 9 
families -and about 1,800 existing species. The 
Tiliacere, Sterculiacere, and Bombacacere are 
the only families represented in . the Wilcox 

flora. The largest n1odern family, the Mal
vacere, which contains more than 800 species, 
many of which are herbaceous and range from 
65° north latitude in Russia to 45° south 
latitude in New. Zealand, is not represented in 
the Wilcox. The order displays somewhat 
uneven or ·but little understood phylogenetic 
characters, but is evidently allied to the suc
ceeding order, the Parietales, through the 
family Elreocarpacere. These inequalities of 
evolution are shown, among other ways, by the 
complete syncarpy in the Tiliacere, associated 
with an indefinite nu1nber of stamens and by 
the complex arrangement of the sta1nens in 
the Sterculiacere, associated with more or less 
incomplete union of the carpels. Both th~ 
leaves, flowers, and fruits exhibit a wide range 
of variations throughout the order. 

The family Tiliacere, represented in the Wil
cox flora by a single, not very common form 
of Grewiopsis, includes about 35 genera and 
370 existing species, n1ostly of tropical lands, 
and shows two centers of differentiation and. 
distribution-one the area surrounding the 
Indian Ocean and the other in northern South 
America. The geologic history is. chiefly con
fined to the four genera Tilia (or Tilirephyllu1n), 
Grewia, Grewiopsis, and Apeibopsis. The ge
nus Luhea has been described from the Eocene 
of Sezanne (Langeron) and fron1 the Oligocene 
of Men at (Laurent), both French localities, and 
also fron1 the Tertiary of Ecuador. The genus 
Tilia Linne, which includes 18 or 20 widely 
distributed existing species in the North Tenl-

. perate Zone, exclusive of westernN orth A1nerica 
and central Asia, has furnished about 25 fossil 
species based on both leaves and fruits. The 
oldest known species comes from the North 
American. Eocene. There are no conclusive 
Oligocene records except two French. species, 
but about 15 Miocene species are found in 
North America, Europe, Asia, and the Arctic 
regions. There are 5 Pliocene species recorded 
from Europe and Japan and 6 Pleistocene 
species from Ontario, New Jersey, France, 
Germany, Holland, and Denmark. The exist
ing range of the genus apparently dates from · 
Miocene ti1ne. 

The genus Grewia Linne includes about 90 
existing species that range from Arabia to 
China and Japan and through Malaysia to 
Australia, and from Abyssinia to South Africa, 
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as shown roughly on the accompanying sketch 
n1ap (fig. 7). About 15 fossil forn1s have been 
described. The oldest known, 5 Eocene species; 
co:me frmn western North Atu.erica. There are 
2 Oligocene species in Europe and about 6 
Miocene species in Oregon, Spitzbergen, and 
throughout Europe. 'rhe larger nu1nber of 
Grewia-like fossil forn1s are, however, referred 
to the genus Grewiopsis of Saporta. Six of 
these forn1s cmne frmn the Upper Cretaceous 
and all are confmed to North America, a very 
significant :fact, since several of them are espe
cially well 1uarked. They are found in the 
l\1agothy :forn1ation of the east. coast, the Tus-

ancestors were con1mon in the Upper Creta
ceous and Eocene of North A1nerica. 

The fourth fossil. genus of Tiliacere is 
Apeibopsis Heer, named fr01n its affinity with 
the existing genus Apeiba Aublet, which con
tains 5 or 6 species that are confined to tropical 
South AJnerica. To this genus should prob
ably be referred the Arctic forms described by 

· I-Ieer as N ordenskioldia. Apeibopsis includes 
not only leaves but very characteristic fruits. 
To it are referred somewhat doubtfully deter
mined leaves from the Upper Cretaceous 
Dakota sandstone and Atane beds. There are 
about 14 Tertiary species, including a basal 

FlOUR!~ i.-Sketch map showing areas of distribution of recent and fossil species of Grewia and Grewiopsis. 1, Cretaceous and Tertiary 
species of Grewia and Grewiopsis; 2, Tertiary species of Grewia. 

caloosa for1nation of the south coast, and the 
Dakota, l\1ontana, and Laran1ie formations of 
the western interior region. There are about 
6 Eocene species in the Denver, Lance, and 
Fort Union, 1 in the Wilcox and 1 in the 
Claiborne of ~he :Mississippi embay1nent region, 
6 in the Paleocene of France, and 1 in the 
Ypresian of England. A Miocene ( ~) species 
is recorded·fr01n Yellowstone Parle This geo
logic distribution is plotted on the acconlpany
ing sketch map for comparison with the exist
ing range of Grewia, and, though some of the 
fossil records ascribed to the genus Populus are 
possibly those of Grewia or its ancestral stock, 
it seems clear that the Grewia or its immediate 

Eocene fonn from Wyoming, 2 Ypresian forn1s 
from England, a species from west Greenland, 
3 species in the lignites of Brandon, Vt., 2 
Oligocene species from Italy, and5l\fiocene spe
cies from France, Switzerland, and Bohemia. 

The fa1uily Bombacacere/ which includes 20 
genera and about 120 existing species, is con
fined to the Tropics, and principally to the 
A1nerican Tropics. The only known fossil 
forn1s are th~se of the genus Bm:nbax or the 
allied Bombaciphyllurn and Bombacites. Bonl
bax Linne includes about 50 existing species, 
aU large tropical trees and almost confined to 

IEttingshauseu, C. von, Ueberdienervationder Bombaceen: K·. Akad. 
Wiss. Wien, Math.-nat. Cl., Denkschr., Bd. 14, pp. 49-62, pls. 1-11, 1858. 



112 LOWER EOCENE FLORAS OF SOUTHEASTERN NORTH AMERICA. 

America.. There is a· single species in Africa, 
about6insouthernAsia, and 1 in Australia. The 
fossil species number more than 20, the oldest 
.known being a co1nmon form in the Perucer 
beds (Cenomanian) of Bohemia and ~1orn,via; 
An Albian species of Bombax described by 
Fontaine is entirely valueless. There are 3 
species in the Ypresian of southern England 
and 2 well-marked forllli3 in the Wilcox flora. 
There are 3 additional Eocene forllli3 from 
Chile. There are 5 or 6 Oligocene species 
recorded fro:m South America, France, Saxony, 
Bohen1ia, and Carniola. The genus is repre
sented in the early Oligocene (Sannoisian) of 
southeastern France not only by the foliage 
but by beautifully preserved flowers, so that 
there is little ground for questioning the cor
rectness of th~ identifications. T};lere are 7 
Miocene species in Bohemia, Croatia, Styria, 
and Australia. 

The family Sterculiacere includes about 5 
genera and 800 existing species of mostly 
tropical shrubs and trees which bear prevail
ingly large, simple, or digitately lobed or 
eli vided leaves. Son1e of the flowers are 
apetalous and differ from those of the Mal
vacere i:q. their 2-celled extrorse anthers. 
. Syncarpy is 1nore or less complete. 

The Sterculiacere of the existing flora are 
found on all the continents except Europe. 
The genera Sterculia, I-lelicteres, Melochia, 
Buettneria, and I-Iermannia are represented 
by species in both the Eastern and Western 
hemispheres. The geologic history of . the 
family extends back to the base of the Upper 
Cretaceous but is confined to a relatively few 
genera. The most abundant of these genera 
is Sterculia Linne, which in the existing flora 
comprises about 100 speci.es of large-leafed 
trees. These species are grouped into three 
tribes na;med from the habit of the leaves the 
Digitatre, Lobatre, and Integrifolire. The first 
of these tribes ranges fro1n Farther India to 
Australia and includes only one or two Ameri
can species. The second is most abundant in 
the American Tropics but is also found in Asia· 
and Africa and shows many parallelisms be
tween the An1erican and Asiatic forms. It is 
n1ost abundantly represented· in the past 

· history of the genus. 'The third and largest 
modern tribe, the Integrifolioo, contains 5 or 6 

'American. species, and the remainder are found 
in Asia and Africa. 

The fossil forn1s (sometimes referred to 
Sterculiphyllum) comprise n1ore than 50 spe
cies. More than a score are known fr01n the 
Upper Cretaceous. They are mostly A~neriean 
and are referable to the tribe Lobatre, which 
1nay well have originated in the Western 
Hen1isphere. The Credneria sandstone of Sax
ony and the Perucer beds of Bohemia (both 
Cenomanian) each contain a species, and a 
third occurs. in the Turonian of Bohe~nia. 
The other forms are North American and in
clude species in the Raritan formation, the 
Cheyenne sandstone of southern Kansas, and 
in British Columbia, a species in the Patoot 
beds of western Greenland, 6 species in the 
1\fagothy formation of the Atlantic Coastal 
Plain, and 8 species in the Dakota sandstone· 
of the western interior region. There are less 
than a dozen Eocene species, nwst of then1 
confined to the lower Eocene. Thus there are 
3 species in the Paleocene of France and 
another in the Ypresian of England, as well as 
. 1 or 2 in the Denver and R~1ton forn1ations of 
the Rocky Mountain Front Range. The single 
large Wilcox species is entirely typical and 
shows the usual variability in lobation and 
size. It appears to be filiated with Sterculia 
snowii Lesquereux fron1 the A1nerican Upper 
Cretaceous and exactly nu1.tches several exiat
ing species. There is a s1nall-leafed speeies in 
the n1iddle Eocene (Claiborne g1:oup) of the 

. embayment, which exactly n1atche3 the typical 
Sterculia labrusca Unger fr01n the European 
Tertiary and the existing Sterculia di1-'Crsifolia 
Don. It is closely paralleled by 2 An1erican 
Upper Cretaceous species-B. minima Berry 
and S. mucronata Lesquereux. There are 
more than10 Oligocene species widely scattered 
over Europe and about 15 ~1iocene species, 
mostly European, but including a single 
species on the east coast of Asia (Sakhalin) 
and 2 species in Colorado,· one of them espe
cit~lly well marked. There are several Pliocene 
species in southern Europe. 

Two somewhat different species of sterculi
aceous capsular fruits from the Wilcox are 
referred to a new genus, Sterculiocarpus. The 
larger of these forms, S. eocenicus, seems refera
ble to the subfamily Buettneriere, and the 
smaller, S. sezannelloides, is referable to 'the 
Lasiopetalere or Helicterere. Both are very 
similar to the fruits from the Paleocene of 
Sezanne referred to the genus Sezannella, 
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which contains 2 species described by Viguier 
from casts of wonderfully preserved flowers 
as well as fruits fro1n the celebrated travertines 
of Sezanne, and referred with great certainty 
to the Lasiopetalere. 

rrhe tribe Dombeyem, which includes 7 genera 
and about 7 5 existing species, is almost entirely 
confined to Aft·ica and the adjacent islands, only 
5 or 6 species of the ge~1us Melhania Forskal 
ranging from Arabia to Farther India. This 
tribe is represented in fossil floras by the genus 
D01nbeyopsis Unger, nnmed from its supposed 
affinity with the modern genus Dombeya 
Cnvanillcs, which embraces 40 African species, 
n1ostly from Madagascar. About 30 species 
hnve been referred to Dombeyopsis. They 
arc liable to be confused with Luhea, Grewia, 
and other forms of the allied family Tiliacere. 
'rhere are 3 species in the Laramie Cretaceous, 
2 in .the Denver formation, 12 (according to 
Mnssalongo) in the upper Eocene of 1\1onte 
Bolen. in Italy, 5 in the European Oligocene, 
and 6 in the 1\fiocene of Iceland, France, 
Switzerland, Prussia, Silesia, and Styria. A 
Pliocene species is recorded from central 
France. Fossil wood described as Dombey
oxylon is recorded by Schenk from the late 
Tertiary near Cairo, Egypt. 

rrhe 13uettneriere are reprc·sented by a doubt
ful species described fron1 the 1\1iocene of Colo
rado and probably by some of the fossil forms 
referred to other genera, Jor instance some 
of the palmately veined Ficus-like forms, 
such ns Ficus occidentalis and Ficus schimperi, 
both of which arc present in the Wilcox flora. 
Flowers of Buettneria were reported from 
Sezanne by Sohns-Laubach, but should proba
bly be referred to the subsequently described 
genus SezanneUn, previously mentioned. 

The I-Ielicterere are represented by a doubtful 
species of Helicteres Linne described from the 
Pliocene of Italy and by forms refeiTed to the 
existing genus Pterospermum Schreber or to 
the extinct genus Pterospermites fleer.. More 
than ~0 species have been described. There 
are 9 or 10 in the Upper Cretaceous, all of 
which are North J\merican, and their combined 
r,ange extends fron1 New York to western 
Alabama, tluoughout the Rocky Mountain and 
Great Plains province and in the At.ane beds 
of Greenland. 1~here are about a dozen 
Eocene species, all North American, except a 
single species in the Paleocene of France. The 
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Ameriean forms extend northward to west 
Greenland and .Alaska. There are 2 or 3 
species in the European Oligocene and 10 
1\fiocene species throughout Europe and in 
western North America (Yellowstone Park, 
Cnlifornia, and the mouth of Mackenzie River). 
A single Pliocene species is recorded from 
France. This type probably originated in the 
Western liemispherc, since it is so abundantly 
represented in that region during the Upper 
Cretaceous and Eocene. · The modern species 
of Pterospermum are, however, confined to 
eastern tropical Asia. 

The order Parietales includes 30 families and 
more than 4,000 existing species. The largest 
families are the Guttiferre (775 species), Fla
courtiacei:e (530 species), Begoniacere (425 
species), Violacere (400 species), and Diptero
carpacere (330 species). None of these families 
are found in the Wilcox flora, where the order is 
represented by the 2 families Dilleniacem and 
Ternstrremacem. The Parietales are prevail
ingly syncarpous and show affinities with the. 
Ranalian plexus through the Dilleniacem, 
which were formerly referred to that order. 
The alliance as a whole is complex and includes 
several divergent lines of development with a 
gradual increase on the whole in floral com
plexity. 

The family Dilleniacem contains 14 genera 
and about 275 existing species found on all the 
continents, the genus Tetracera being cos
mopolitan in the Tropics. The genera Enlpe
doclea, Curatella, Doliocarpus, and Davilla, 
which include 50 species, are confined to the 
American Tropics; Hibertia and Pachynema, 
which include 7 5 species, are Australian; 5 
genera al1d 25 species are confined to the 
Asiatic Tropics; the genus Saurauia (or Sau
rauj a), which comprises about 60 species, is 
common to Asia and South America; and the 
genus Dillenia, which contains about 25 species, 
ranges from Asia to Australia; so that on the 
whole the family is prevailingly oriental in the 
existing flora. 

The fo~sil record is urifortunately most in
complete, though it illustrates the wider range 
of the genera in response to milder climatic con
ditions in both the North Temperate and South 
Temperate zones during the Tertiary, and also 
the fact that several of the modern American · 
genera have been 1\Jnerican through their 
known ge.ologic history. Thus E1npedoclea, 
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which includes 2 existing South American 
species, sometimes made a subgenus of Tetra
cera, has a fossil form in the early Tertiary of 
Chile. The genus Doliocarpus, which com
prises about 20 recent species, also in the South 
American Tropics, has 2 fossil forms in the early 
Tertiary of Chile. The genus Davilla, which 
embraces 25 modern species in tropical America, 
is doubtfully represented in the Wilcox flora 
by Oalycites davillaformis Berry. 

The genus Saurauja, which includes 60 
modern species in South America and Asia, is 
represented by a species in the Paleocene of 
France, another in the Ypresiari of the south 
of England, and a third in the Miocene· of 
Croatia. 

The genus Actinidia, comprising oriental 
. shrubs, is represented by characteristic seeds 
in the Pliocene of the Holland-Prussian border. 

The genus Dillenia, which comprises 25 
existing species that are confined to Asia and 
Australia, is represented by a form in the 
Paleocene of Belgium and by some of the Wil
cox species referred to the form genus Dillenites. 
The genus Tetracera, which includes 40 recent 
species found in all tropical lands, is repre
sented by 2 fossil species in the early '.Pertiary 
of Chile, another in the Pliocene of Java, and by 
some of the species of Dillenites in the Wilcox 
flora. I have recognized 5 well-marked spe
cies of Dillenites in the Wilcox, which appear 
to represent modern forms of both Dillenia and 
Tetracera. 

Conwentz described 3 species of Hibbertia, a 
large Australian genus, in the Baltic amber 
(Sannoisian), but Schenk considered that they 
did not belong to this genus· or even to the 
family. 

The family Ternstrremiacere (Theacere) con
tains about 16 genera and 175 existing species, 
mostly tropical, though they extend into the 
North Temperate Zone in North America and 
-eas.tern Asia (Thea, Gordonia, and Stewartia). 
The following 7 out of the 16 genera are con
fined to· a single area: Bennetia Martius, 
which includes 5 species, inhabits . the South 
An1erican strand; Asteropeia Thouars is con
fined to. Madagascar; Thea Linne, which in
cludes 16 species, is confined to southern and 
eastern Asia; Mountnorrisia Szyszlowicz, which 
includes 2 species, is a native of the East Indies; 
the 3 monotypic genera Visnea Linne, Treman
thera MUller, and Pelliciera Triana and Plan-

chon are confined respectively to the Canary 
Islands, New Guinea, and Central America. 
The remaining 9 genera, all relatively small, 
are all found in more than one region. Thus 
Archytrea J\1artius includes 2 species in north
ern South America and a third in the East 
Indies; Gordonia Elliott includes 2 North 
American species and 14 scattered from India 
to Malaysia; Hremocharis Salisbury includes 9 
American and 5 Asiatic species; Stewartia 
Linne, which includes 5 species, is found in 
North America and Japan; Taonabo Aublet has 
20 species in South America and 8 in Asia; 
Adinandra Jack has 19 African species and 1 
Asiatic; Eurya Thunberg, which comprises 36 
species and many varieties, is confined to 
tropical America and the East Indies. 

This remarkable existing distribution and 
the pairing of America and Asia, as well as 
the fact that 5 subfamilies are required for 
only 16 genera, are sure indications that the 
family has a:q. extended geologic history and 
that many of the genera were on~e cosnlo
politan. Unfortunately most of this history 
is unknown. 

The genus StewaFtia is represented in the Bal
tic amber by a fine flower (Stewartia kowalowskii 
Caspary), by fruits in the Pliocene of Limburg, 
and by leaf remains from the Plio-Pleistocene 
of Japan. (Mogi). Gordonia has a species in the 
Pleistocene of Java. The genus Eurya Thun
berg, now American and East Indian, is repre
sented by a species in the Oligocene of France 
(Freziera Swartz). Fossil wood described by 
Felix and named Ternstrremiacinium occurs in 
the Eocene of the Caucasus. Visnea Linne, 
now confined to the Canaries, includes_ a typical 
fruit in the Aquitanian of Rhenish Prussia. 
The genus Ternstr~mia Nuttall (antedated by 
Taonabo Aublet) includes several fossil species, 
the oldest of which · (Ternstrreh1iphyllum) 
comes from the Perucer beds (Cenomanian). 
of Bohemia. · It is represented by 2 species in 
the Ypresian of the Isle of Wight, one in the . 
Miocene of Bohemia, and another in the 
Miocene of Croatia. I have described 4 well
marked species of Ternstrremites from the Wil
cox group and similar forms are found in the 
overlying Claiborne group (Lutetian). Finally 
the very abundant species in the North 
American Cretaceous described as Celastro-

. phyllum, already n1entioned in the discussion 
of the Celastracere, are very probably, in part 
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at least, referable to this family, so that enough 
is known of the geologic history of the group to 
confirm at least the statement previously n1adc · 
that it n1usthavchad along and complex history. 

Tho fan1ily Lauraccm, which includes n.bout 
1,000 existing species distributed among 40 to 
50 gen~ra, is often placed next to the family 
Anonacc~u an10ng the Ranalcs.1 It may be 
noted, however, that tho spiral arrangement 
of floral organs characteristic of the order 
Ranalcs is replaced by a cyclic .arra.'ngement, 
and hypogyny is also replaced by epigyny, so 
that I follow various. students in referring 
the Lauraccm to the order Thy:mcleales, the 
other large fan1ily of which, the Thymelmaccm 
(not known in Wilcox flora), c~mtains about 
400 existing species, chiefly of temperate 
Austrnlia and the Cape region of Africa. 

The geographic distribution of the Lauraccm 
can not be set forth as briefly as the classifica
tion, since there are not only 1nany anmnalics 
in tho distribution o( the existing species, but 
so nulCh of the geologic history is lmown that 
the difficulties secn1 increased thereby. rather 
than. din1inishe~l. 1'hus the existing species of 
the fa1nily are divided into 8 tribes, no one of 
which, except the monotypic· Eusideroxylem 
of Borneo, is restricted to a single continental 
region. 

The largest of these tribes, the Cinnamomem, 
includes n1ore than 500 species endemic on all 
the continents but Europe, though chiefly 
Asiatic and Alncricn.n. The 4 genera Pcrsea, 
Phcnbc, N otaphcnbe, and Mcspilodaplmc are 
found in both hemispheres; Cinnammnum and 
Mn,chilus arc oriental; and Oreodaphne, Strych
nodaphne, N cctandra, Pleurothyrium, Uin
bollularia, Dicypellium, and Synandrodaphne 
fire occidental. The first three of these genera 
are large, and the last four are monotypic. 

The tribe Litseem, which includes 6 genera 
n.nd itbout 200 spccies,.is represented on all the 
continents except Europe ru1d Africa. Only· 
9 of these 200 species are found in the Occident, 
yet an1ong these is the 1nonotypic North 

. A1ncrican genus Sassafras, and the genus 
Sitssa:fridimn which is confined to the An1erican 
'l"ropics. All the other genera arc found on 
n1ore than one continent. · 

The tribes Apolloniem, Cryptocaryem, and 
Cassythcn3 n.re fotmd on all the continents but 
-- - ---- --------------

I Euglcr, A., and l'rnntl, K., Die natilrlichen Pfianzcnfamilien, 
1887-1001. 

Europe. The Laurem are Eurasiatic and the 
Acrodiclidiem are confined to Central and South 
America, except the genus Endiandra, which 
comprises lo ·species in the East. Indies and 
Australia. 

Th(;} problem of correctly identifying leaves 
of the genera of this family is beset with almost 
insurn1ountable difficulties, not the least of 
which are the wide differences in usage amo1~g 
students of the recent· forms, where the whole 
plant is available for study.. Long-continued 
paleobotanic practice has been to refer 1nost 
fossil leaves that l~cked the more apparent 
characters of Cinnamomun1 or Sassafras, Persea 
or :Malaprenna, and the like, to the conlpre
hensive genus Laurus, a practice adopted at a 
time when Laurus was used 1n a comprehensive 
sense. Son1e paleobotanists generalized still 
furthei·, as by using Laurophyllun1 for laura
ceous leaves of uncertain generic affinity and 
not necessarily close to the existing species of 
Laurus. In fact the species of Laurophyllun1 
are in general not true species of Laurus. I 
have departed fron1 this practice of describing 
new species of Laurus for many reasons, fore
most among which is the very great affinity 
between the Wilcox flora and the existing flora 
of the American. Tropics, so that the evidence 
from the foliage of a large number of genera is 
corroborated by fruits or seeds or wood anat
omy. I have used this similarity with a great 
deal of confidence, perhaps with too 1nuch, and 
the result has been that the following stand out 
as the more important lauraceous types in the 
Wilcox flora. Nearly all these forn1s are seenl
ingly n1embers of the subfamily Persoidem of 
the tribe Cinnamomem, as segregated in Engler 
and Prantl's ''N aturlichen Pflanzenfamilien." 

First, the genus Cinnamon1u1n, usually 
readily recognized and certainly represented in 
our Eocene fioras. 

Second, the genus Persea, represented by the 
larger and wider forn1s with the typical vena
tion of tllis genus. 

Third, the genus N ectandra, so abundant and 
characteristic of the existing flora of tropical 
and subtropical A.merica, represented. by sev
eral species very close to n1odern fonns. 

· I have failed to follow the ln.test usage, wllich 
recognizes the· genus Ocotea· as such, since for 
obvious reasons it seen1s wise to recognize the 
genera Mespilodaphne and Oreodaphne of N ees 
rather than to regard th~n1 as subgenera of 
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·ocotea. The third subgenus of Ocotea, Strych
nodaphne, I, have failed to recognize in the 
Eocene flora of this area. 

The only apparent oddity in distribution 
shown by the Wilcox Lauracere in compari~on 
with recent floras of tropical America is the 
abundance of Cinnan1mnum, and this simply 
confirms the well-known cosmopolitanism of 
tllis genus in the early Tertiary. Grisebach 
records only 28 species of Lauracere in his flora 
of the British West Indies, most of wllich are 
not coastal forms, although many have a wide 
range from lowlands to rnountains. Hemsley 
records only 36 species of Lauracere in his flora 
of Mexico and Central America, though Brazil 
on the other hand has furnished more than 350 
species. As regards the Lauracere, those of the 
Wilcox, which number 30 different forms, ar~ 
more closely comparable with the more abun
dant modern representation of tllis family in 
northern South America. This receives more or 
less confirmation from a study of the remainder 
of the Wilcox flora. All the facts seem to show 
that the early Eocene floras of the Missi~sippi 
embayment are much 1nore like those existing 
at the present time along the Caribbean Sea in 
Central America and northern South America 
than they are like those of the West Indies .. I 
do not mean that the Wilcox flora has not many 
points of resemblance to the lowland flora of the 
West Indies and that of the Florida Keys. 
They contain very many common types but 
with this difference. The Mississippi embay
ment Eocene floras represent a maximum 
northward extension of a flora like that which 
now inhabits northern South America. At the 
end of the Oligocene, along with the southward 
n1igration of the temperate Miocene fauna as 
far as Florida, this flora retired to the South 
A1nerican mainland, and the present floras of 
the West Indies, Florida Keys, Bahamas, and 
Bermuda represent a later northward migration 
from that area, a migration in which some of. 
the Wilcox types were left behind. 

The existing species of Cinnamomum 1 num
ber about 50. They are confined to the oriental 
Tropics except for their extension into the 
warmer, more humid part of the Temperate 
Zone in Japan, and they have their chief center 
of differentiation in the elevated region of 
Bunna, Sian1, Cochin-China, and Malaysia, 

1 Staub, M., Die Geschichte des genus Cinnamomum, Budapest, 1905. 

although they are cultivated in all tropical 
countries and outside the Tropics in Europe, 
Mrica, and North America. Their fruits are 
eaten by birds, which seed them freely so that 
they commonly escape from cultivation. Thus 
Oinnamomum camphora (Linne) N ees and 
Ebermaier is naturalized throughout peninsular 
Florida and the commercial Oinnamomum zey
lanicum Breyn is readily naturalized in the 
same manner from the oriental camphor plan
tations. 

Though the records for constructing the 
geologic history of Cinnamommn ttre far from 
complete the known, fossil 1?pecies are 1nore 
numerous than the recent species, and, as is 
the case with so many plant groups, the extm~
sion of range during the Upper Cretaceous and 
Tertiary is surprising. The original hon1e of 
the genus is unknown, for it appears in the 
early part of the Upper Cretaceous at about the 
same time in New Zealand, Austritlia, central 
Europe, Greenland,. and North and South 
America. The European and North A1nerican 
records appear to be slightly older than the 
others and would indicate that the Asiatic 
region may have been the original home of the 
genus, which ~pread northeastward across the 
Bering region to America and northwestwa~·d 
into the European region, which was largely 
an archipelago at that time. 

The Eocene records include all the continents 
except the Antarctic Continent and South 
America. The Oligocene records are chiefly 
European and African, although the genus is 
still represented in the Alum Bluff fonnat.ion 
of Florida. During the Miocene Cinna1nomum 
was abundant in Europe and also occurred in 
Asia but appears to have· become extinct in 
North Alnerica-at len,st there are no conclu
sive North A1nerican records. Some fruits 
fron1 the lignites of Brandon, Vt., have been 
referred to Cinnan1omum, but these lignites 
are in my opinion pre-Miocene in age. The 
Pliocene records are entirely European and 
East Indian. The genus appears to have lin
gered as a con11non type in Mediterranean 
Europe until the changing climates that ush
ered in the Pleistocene glaciation· caused its 
extinction. Any connected distribution with 
its present oriental hon1e across southwestern 
Asia had already been interrupted by the oro
genic n1ovements and the development of arid 
conditions in southwestern Asia. 
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Six well-marked types of Cinnamon1um 
leaves are described from the Wilcox group, 
some of thetn abundant and generally distrib
uted, and all but two appear to be new to 
science. In addition buds and flowers that 
suggest this genus are described under the form 
genus Laurophylhnn. · 

There m·e 2 species of Persea in the Wilcox 
flora. Besides the fossil forms referred to 
Laurus in a c01nprehensive sense there are 
about 50 known fossil species of Persea, which 
is £tbout the nutnber of the existing species. 
All six of the Upper Cretaceous forn1s are 
widely distributed in America. By Eocene 
titues they had reached Europe and South 
Atncrica and they are cosmopolitan in the 
Northern liemisphere tlrroughout the 'Tertiary, 
being especinJly abundant in the Pliocene of 
the Mediterranean region. It would seen1 as if 
their Cretaceous origin was occidental, that 
they spread over the Northern Hemisphere 
during the 'Tertiary and became restricted to 
southeastern Asia, the Canary Islands, and 
An1erica during the Pleistocene. · 

The genus Ocotea Aublet, which includes 
more than 200 existing species, is, it seems to 
me, c01nposite, and I regard the 3 genera 
Mesp:ilodaphne, Oreodaphne, and Strychno
daphno of N ces as distinct. 'The modern species 
of Mespilodttphne are confined to South Africa 
and tropical A.1nerica. 'The fossil record is 
almost entirely merged in the forms referred to 
Laurus. I have recognized 4 well-marked 
species :in the Wilcox flora, which are abundant 
typos. S01ne of thmn range frmn the base to 
the top o:f the deposits and along the Wilcox 
coast fr01n Mississippi around the head of the 
en1bn,yn1cnt and westward to 'Texas. 

The genus Oreodaphne has been recognized 
in the American Upper Cretaceous and through
out the European 'Tertiary. At present its 
nmnerous species are confined to the American 
'J:ropics. In the Wilcox it is represented by 7 
well-:marked species, which· are abundant indi
vidually, son1e of which range frmn Mississippi 
to 'rcxas and frotn the base to the top of the 
Wilcox. The genus is probably of American 
origin and it has been a n1mnber of the flora 
of the American 'Tropics fr01n the Upper Cre
taceous to the present. 

'I'he geologic l1istory of the genus N ectandra, 
which includes 70 existing. species that are 
confined to tropical and subtropical America, 

is probably ent~tngled with the fossil forms 
referred to Laurus. It occurs in the American 
Upper Cretaceous and the European and South 
American 'Tertiary. 'There are at least 5 char
acteristic Wilcox species, some .of which were 
abundant along the Wilcox coasts, and some 
range from the base to the top of the de
posits. Like Oreodaphne, this genus appears 
to have been of An1erican origin, becmning cos
nlopolitrm in the 'Tertiary and restricted to its 
original home during the Pleistocene, where it 
is still a vigorous and n1uch differentiated type. 

'The tribes Eusicleroxylere, Litseere, Apol
lonieoo, Acrodiclidiere, Laurere, and Cassythere 
do not appear to be represented in the Wilcox 
flora, although the Litseeoo are represented in 
the Upper Cretaceous of the Mississippi em
bayment area and the LaUJ·eoo are common in 
the _American Upper Cretaceous. 'The tribe 
Cryptocaryeoo, now largely An1erican, is repre
sented in the Wilcox by a single well-marked 
species of Cryptocarya. 1'he existing species 
of Cryptocarya number about 40, one-fourth 
of which are South American and the rest 
Orien.tal. Only 2 or 3 fossil species are known. 
'They come from the 'Tertiary of Australia and 
South America and the Pleistocene of Java. 

'The form genus Laurus, which serves to 
render insecure the discussion of the geologic 
history of the preceding genera, includes a very 
large number of fossil forms, of which no less 
than 25 are Cretaceous, the oldest of which 
come from the Albian of France and Portugal. 
Species of LaUl'US are abundant throughout 
North America in the Cenonutnian, ranging 
northward to Greenland, and they also occur 
in EuTope and Australia. 'There are more than 
a score of species in the Eocene and these have 
a sitnilar wide range. 'The 30 or more Oligo- . 
cene species· are confined to Europe. More than 
30 :Miocene species are confined to Europe nnd 
America, and the score of Pliocene species are 
Mediterranean and largely Italian. 

I will n1ention only one other genus, since it· 
definitely shows a past history that is probably 
typical of a large nuniber of genera of Lauracero. 
'The genus Sassafras, 1 which is mono typic and 
confined to North Atnerica in the existing flora, 2 

belongs to a large tribe-the Litseere, which 
to-day is chiefly oriental, ranging from Asia 

1 BetTy, E. W., Bot. Gazette, vol. 34, pp. 426-450,fl.gs.l-4,pl.18, 1002. 
2 A second existing speciP.s has recently been discovered in south- . 

western China. 
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through Malaysia to Australia. Sassafras has 850 species of Eugenia, or more than 75 per 
well-1narked 'foliar characters of both form and cent in the genus Myrtus and more than 65 
venation that render it readily recognizable in per cent in the genus Eugenia. The second 
the fossil state. More than two score fossil subfamily; the Leptospermoidere, comprises 
forn1s have been described, the oldest of which the Leptospermre, which contain 28 genera 
are 3 well-marked species in the Patapsco and about 700 species, and the Chamrelauciere, 
formation (Albian) of the middle Atlantic which contain 12 genera and about 165 species. 
slope in Maryland and Virginia. A species is Both these. tribes are even more strikingly 
recorded from· this horizon in Portugal, but the Australian than the Myrtoidere are American. 
identification is very doubtful, as is also that The Chamrelauciere are entirely Australian and 
of a Cenon1anian species described from mainly confined to western Australia. The 
Bohemia, which latter probably represents the Leptospermre include a single monotypic genus 
genus Sterculia. In America, on the other hand, in Chile, and the distribution of ~he other 
the genus is widespread and well differentiated members of this tribe suggest that it should be 
at the base of the Upper Cretaceous, ranging ·placed in some other alliance, since with the 
from Greenhind along the coast and in the in- .exception of Metrosideros, which is ·represented 
terior to South America. It comprises about .in Africa, and the genus Breckea, which reaches 
a dozen known species. By Eocene time the Asiatic mainland, all the genera are con
Sassafras had reached Europe, where it has fined to Australia or the surrounding islands 
been found throughout the Oligocene and southeast of Asia . 

. Miocene, probably by way of the Arctic regions. In a recent paper Andrews 1 has presented 
A very doubtful form is recorded from the some interesting statistics of distribution and 
later Tertiary of Australia. In the Pliocene an ingenious theory of the history of the 
the European forms had retreated southward family. He considers that the original stock 
but remained common in Italy, France, and was arborescent or shrubby and bore entire, 
Spain. The glaciation of the Pleistocene simple, opposite, penni-veined leaves, with 
caused their ·extinction on that co:Q.tinent, the dots and intramarginal aerodrome veins; the 
single existing species surviving to-day in the calyx lobes and petals were imbricate, proba
original home of the genus. bly . in fives;· flowers regular, solitary or in 

The order Myrtales, as developed in the cymes; stamens indefinite, numerous, free, 
Wilcox flora, contains 11 species of Myrtacere, 9 with versatile, 2-celled anthers; ovary inferior 
species of Co:r;nbretacere, 1 species of Trapacere, and contained two or mpre cells; style simple; 
and 1. sp·ecies of Melastomatacere, as against fruit inferior, crowned with persistent limb of 
7,000 species in the existing flora. calyx, indehiscent, succulent, or fleshy (rarely -

The family Myrtacere includes over 3,100 dry); no albumen; cotyledons thick and fleshy 
existing species, which are separated by taxo- with a short radicle. 
nomists into 2 subfamilies. The first of these, From the character of Cretaceous climates 
the Myrtoidere, comprise 32 genera and about . this or some other theoretic prototype flour-
2,400 species, mostly tropical forms, more than ished in a mesophytic environment. Among 
75 per cent of which are confined to the West- modern groups the nearest approach to this 
ern Hen1isphere. There are over 200 species theoretical stock is furnished by the Myrtoi
in Asia, one of which extends into southern dere, which are fleshy fruited, most nun1erous 
Evrope, about 75 in Africa, about 200 in in species, and widely spread in the equatorial 
Australia, and about 60 in Oceanica. Nine- regions, over 75 per cent of them, however, 
teen genera are confined to America, including being confined to America. The existing 
the only 3 monotypic genera in the subfamily, Myrtacere, whose capsular frujts represent the 
as well as large and greatly differentiated extreme of specialization in the f~tmily, are 
genera like Myrcia, with upward of 450 spe- Australian, and the Chamrelauciere, which 
ci<=~s. The two other large genera, Myrtus, stand in an intermediate position between the 
which includes 178 species, and Eugenia, two preceding groups, are almost wholly con
which includes about 1,300 species, are the fined to western Australia. 
only two genera found on all the continents. · 
America contains 135 species of Myrtus and 

1 Andrews, E. C., The development of the natural order Myrtacere: 
Linn. Soc. New South Wales Proc., vol. 38, pt. 3, pp. 529-568, HH3. 
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These are the facts of modern· distribution. 
Their interpretation 1nay vary. Andrews/ 
frmn a study of the present distribution, geo
logic cli1nates, and the geologic history of the 
Australian region, concludes that the Lepto
sperinoidere originated frmn the Myrtere, and 
that the Cretaceous forn1s were widespread, as 
they undoubtedly were. Before the separa
tion of Australia frmn the Asiatic mainland he 
believes that the fleshy fruited for1ns found 
thmnselves in a region of warm, n1oist climate, 
but relatively poor soil, and that this edaphic 
factor was the principal sti.1nulus to the differ
entiation of the Leptosper1noidere, which, with 
the exception of the genus }.1etrosideros, show· 
adaptations to poor soil and temperate or dry 
climates, and this exception explains the rela
tively wide distribution of Metrosideros fron1 
Asia to the Fiji Islands. The Eucalyptus 
for1ns, according to the view of this student, 
were derived fron1 }.1etrosideros t:tfter the sepa
ration of New Caledonia from Australia and 
the separation of that continent frmn Asia. 
To support this last point, Andrews is obliged 
to conaicler all the Cretaceous identifications of 
Eucalyptus and all the Tertiary identifications 
outside of Australia as equally n1isleading. 
vYith regard to the presence of Eucalyptus in 
North An1er.ica, I think this contention to be 
not u:n].i:Jmly, for, although in accordance with 
pale<;>botanic usage, I have identified numerous 
fonns of ]~ucalyptus . in the North American 
Upper Cretaceous, I have long thought that 
these lea,~es repre.sented ancestral forms of 
Eugenia or }.1yrcia, but have hesitated sug
gesting any change in nomenclature from the 
havoc it would play with stratigraphic paleo
botany. 

The supposed Alnerican Cretaceous fruits of 
Eucalyptus have long since been shown to be 
referable to DamJnara-like fonns, and in 1ny 
studies of the 'l"'ertiary flora I have scrupu
lously refrained fron;_ referring any of the nu
lnerous n1p·taceous leaves to the genus Euca
lyptus. Hegarding the possible occurrence of 
Eucalyptus in Europe, I an1 not so sure that the 
identifications of }leer, Unger, and Ettingshau
sen arc erroneous. Certain rmnains considered 
Eucalyptus fruits seen1 very convincing from 
the published figures, and there is not the slight
est doubt that the other great n1odern Austral-

•Andrews, E. C., op. cit. 

ian alliance-the Proteacere-was represented 
in both Europe and A1nerica during the Cre
taceous and Tertiary. There is one additional 
argument against the Cretaceous radiation and 
the paleobotanic determinatiqn of Eucalyptus 
and that is the great persistence of the peculiar 
.juvenile opposite, cordate, sessile, and hori
zontalleaves, which must represent an ancestral 
character of long standing before the evolution 
of the falcate leaves of the genus with twisted 
leaf stalks and other xerophytic features. 2 

I have ·dwelt at some length on this ques
tion because of its phylogenetic importance 
and the possible bearing of the Wilcox flora on 
this point. In considering the morphology of 
the existing species, Eugenia has 1nany claims 
to be considered the most primitive, although 
Myrcia is almost equally old and is certainly 
closely related to Eugenia. Among the nu
merous Cretaceous plant fossils from North 
America now referred to Eucalyptus, all with
out an exception, exhibit characteristic fea
tures of Eugenia or Nl:yrcia, especially Myrcia, 
a fact greatly. in1pressed on roe in handling 
a large a1nount of recent material during my 
study of the Wilcox forms. 

In the Wilcox flora there are 6 well-marked 
species of }.1yrcia and 4 nearly equally well 
marked species of Eugenia, as well as a single 
species of _Calyptranthes, which appears also 
to be represented in recent collections fron1 the 
Oligocene of the Isthmus of Pana1na. The 
presence in ~he Wilcox flora of numerous Com
bretacere and a representative of the great 
tropical family Melastomatacere, largely Ameri
can in the existing flora, both of which are 
families closely related n1orphologically to the 
Myrtacere, together with other known facts, 
though confessedly these are meager, as well as 
the law of probabilities, suggests America as the 
original home of the family and that it reached 
Europe either by way of Asia or the North 
Atlantic plateau early in the Upper Cretaceous 
and became cosmopolitan before the close of 
the Cretaceous. During the late Tertiary this 
ancestral stock, which largely coincided with 
the existing subfamily Myrtoide::e, was forced 
to withdraw from temperate North America to 
the American Tropics, where it had originated 

2 Deane, H., 0 bservations on the Tertiary flora of Australia: Lim1. Soc. 
New South Wales Proc., vol. 15, pp. 463-475, 1900. Cambago, R. H., 
Development and distribution of the genus Eucalyptus: PreSidential 
address: Roy. Soc. New South Wales Jour. Proc., 1913. 
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and to which it has since been so largely con
fined. The types peculiar to the Australian 
regio1;1 represent the relics of the Cretaceous 

. radiation and include nuiD;erous new types 
evolved on that continent, as Andrews has sug
gested. This is exactly the reverse of . the 
hypothesis proposed by Deane/ but one that 
accords far better with the facts not only· of 
geologic history but with those of existing dis
tribution. · 

As is pointed out in the systematic part of 
this work all the Wilcox forms are coastal types 
closely related to existing American species of 
similar habitat. 

About 150 fossil forms have been referred to 
the }.;fyrtacere, one-third at 'least having 'been 
described as species of Eucalyptus. At least 
half of these forms occur in the Cretaceous of 
all parts of the world but particularly through
out the Northern Hemisphere. They are es
pecially well represented in North America, 
and the possibility that. they are ancestral 
forms of Myrcia or Eugenia has already been 
pointed out. A similar widespread distribu
tion but less specific variation. characterizes the 
Eocene fonns that have been referred to Eu
calyptus. The Oligocene records are all Euro
pean and the Miocene records include both 
Europe and Asia. 

The genus Myrtus is represented by about 24 
fossil species, all European, most of them al
most equally divided between the Oligocene 
and the Miocene. The oldest forms are early 
Eocene, but the form genus Myrtophyllum 
I-Ieer includes sev.eral Upper Cretaceous species 
in Europe, America, and Australia, as well as 
Tertiary species in Europe, Asia, and South 
America. 

The genus Myrcia De Candolle, so well rep
resented in the Wilcox flora, contains species 
in the European Oligocene, 4 species in the 
early TertiarY of Chile, 1 in the Tertiary of 
Ecuador, and 1 in the Pliocene of Brazil. 

The oldest known species of Eugenia, a genus 
also pron1inen t in the Wilcox flora, occurs in 
the Dakota sandstone. The genus is repre
sented in Europe throughout the Tertiary 
from the lower Eocene to the Pliocene and is 
recorded fr01n the Tertiary of Ecuador. 

The genus Callistemon R. Brown has been 
identified in both· the Upper Cretaceous and 

1 Deane, B., op. cit. 

Tertiary of E'urope, and no less than 25 spe
cies have been referred to the genus Cailisten1o
phyllun1 Ettingshausen. These species include 
Upper Cretaceous forms in America and Eu
rope, Eocene forms in Greenland, Oligocene 
forms in Australia, and numerous Oligocene and · 
Miocene species in Europe. 

The genus Myrciaria Berg, often included in 
Eugenia, contains about 60 existing species 
ranging . fron1 the West Indies to Brazil and 
Peru. It is recorded by Engelhardt fr01n the 
Tertiary of Ecuador. 

Leptospermum, Leptospermites, and Lep
tospermocarpum have been identified fr01n the 
Upper Cretaceous and Tertiary of Europe; 
Tristania-like fruits have been described as 
Tristanites by Saporta from the lower Miocene 
of France, and by Kitson from the Miocene of 
Australia; the genus Psiditnn Linne, which in
cludes about 100 modern species in the West 
Indies· and Mexico,· is rep res en ted in Chile by 
an early Tertiary species; and finally the genus 
Metrosideros has been identified in the Atane 
beds of Greenland and in both the Oligocene 
and Miocene of Europe. 

The family Combretacere (Tern1inaliacere) 
. embraces about 16 genera and 285 existing 
species of shrubs or trees and tropical vines 
that bear simple, entire, coriaceous, persistent, 
exst.ipulate, alternate or opposite leaves. The ' 
inflorescence is racemose or capitate, and the 
flowers are regular, perfect or polyga1nous, 
many of them apetalous. The stamens are 
two or three times as numerous as the petals 
and the one-celled ovary develops into a drupa
ceous or berry-like indehiscent fruit, in many 
species crowned with the accrescent calyx, and 
containing a solitary seed without endosperm. 

The existing species are all tropical or sub
tropical, ranging from 34 ° north latitude to 
35° south latitude, and a relatively large num
ber are littoral or strand types. The conti
nental areas contain the following nu1nbers of 
peculiar species: A1nerica 75, Africa 85, ~1ada
gascar 36, Asia 57, Australia 23. About ten or 
a dozen species are found in n1ore than one 
area. There is a remarkable identity between 
the American tropics and those of West Africa, 
the genera Cacoucia, Conocarpus, and Lagun
cularia having identical species in both regions. 

The geologic history of the family is mqst in
complete, but it is exceedingly prominent in 
the Wilcox flora, where it is represented not 
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only by characteristic leaves but by flowers 
nnd fruits. No species are certainly known 
frmn horizons as old as the Upper Cretaceous, 
although a species of T'erminaliphyllum has 
been described fr01n the Perucer beds (Ceno
nlanian) of Boh01uia, a species of Combreti
phyllmn froin the Upper Cretaceous of the 
1\:mnerun (Vf est Africa), and a species of Cono
carpites fr01n the Tuscaloosa fonnation of Ala
bmna. So far as I know there are no authen
ti~ occurrences as old as those of the Wilcox. 
In this :flora there are 3 well-1um·ked species of 
Cmnbrettnn, a genus that contains about 130 
existing species found in all tropics except 
Australia and Polynesia. More than 30 of 
those species are end01nic in South An1erica, and 
their abundance in the Wilcox, as well as the 
occurrence of a species in the early 'I'ei·tiary of 
Chilo, strongly suggests that the genus is of 
A:mcrican origin. This statmuent, as well as 
tho dotonuination of tho Wilcox species of 
loaves, roco~vos confinuation in the ren1arkably 
preserved flower frmn these beds described as 
.Co:mbretanthites. Con1bretu1n has been re
corded frmn the Miocene of Switzerland and 
Gonn11ny 11nd fr01n the Pliocene of Italy. It 
occurs in tho Cl11iborne group of the :Mississippi 
mnb11y:mcnt, 11nd Felix h11s described petrified 
wood from the supposed Eocene of the Caucasus 
which he cruls Cmnbret11cinimn. 

'I'ho genus ConocnJ·pus Giirtner, 11 men1ber of 
the tropicnl nutngrove 11ssociatio.n, is repre
::;cntcd by 11 wcll-n1arked species in the Wilcox 
flor11 that is supposed to be descended from the 
Conocn.rpites described frmn the Tuscaloosa 
:fonnatio:n in this smne general region. Another 
species Yery close to the n1oclern forn1 of the 
Alnor.icu.n Tropics occurs in the Claiborne group. 
Fruits of Conocarpus have also been described 
recently frmn the Aquitanian of Rhenish 
Prussi11. 

The genus L11gunculari11 Giirtner, luono
typic in tho n111ngrove association of America 
m1d tho west co11st· of tropical Africa, is repre
sented by both le11ves and fruits in the Wilcox 
flor11. The only other genus of Con1bretacere 
th11t has known fossil representatives is Tenni
nali11 Linne. It is 11lm·ge genus in the existing 
flor11 11nd cont11ins 1nore th11n 100 species aln1ost 
oquruly divided between iunerica, Asia, Africa, 
11.nd Australia; sever11l of the species are very 
wide-1'11nging littor11l types. 1'here 11re 3 Wil
cox species, based on both leaves and fruit. 

One· of the species 1nakes its appearance in the 
underlying Midway ( ~) for1nation of the western 
Gulf region and possibly represents the be
ginning of its extension northward along the 
coast in the embayment region fron1 tropical 
America. It continues in this r~gion as late 
as the upper Eocene after nearly the entire 
Wilcox flora had been replaced by different 
forms. 

Five Oligocene species of Terminalia have 
. been described from Europe, the determina
tions resting on both leaves and fruits. The 
occurrences· range from the Sannoisian to the 
Chattian and geographically from southeastern 
France to Greece. There are 7 well-distributed 
Miocene species in Europe, as well as Pliocene 
species in both Spai11 and Italy along the shores 
of the Pliocene Mediterranean Sen. A sup
posed Pliocene species is also recorded fron1 
Bolivia. 

Though future discoveries must greatly am
plify the fossil record before the history of the 
famil}T in past times can be traced wit.h any 
degree of surety, the remarkable. display of 
those forn1s in the Mississippi embayment 
region, evidently derived from the American 
Tropics, gives much probability to the theory 
that the fmnily originated in. the 'American 
Tropics during the Upper Cretaceous. 

The genus Trapa Linne for1nerly included in 
the fan1ily Onogracere, is now made the type 
and only genus of the fan1ily Hydrocaryacem 
(Trapacere Dumortier, 1827). There are 3 ex
isting species, all.aqun.tics and all confined to 
tl10 Old vVorld except for the naturn.lization of 
Trapa natans Linne in New England and New 
York. This species is irregularly scattered 
throughout central and southern Europe, 
though its area of distribution is contracting, 
as is shown by its occurrence in postglacial de
posits at n1any localities beyond its present 
range in Russia, Finland, Sweden, and Den
Inark. The two other existing species are 
Trapa bicornis Linne of China and T1·apa bi
spinosa Roxburg of southeastern and southern 
Asia, which is said also to occur in Africa. 

The genus has an extended geologic history. 
Rosettes supposed to represent the floating 
leaves (Trapa? microphylla Lesquereux and· 
Trapa? cuneata Knowlton) are widespread in 
the Rocky Mountain province in beds of late 
Cretaceous and early Tertiat·y age. The oldest 
recognizable fruits are a large bicornute form 
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from the Eocene of Canada and Alaska and Trapa 
wilcoxensis of the Wilcox flora. Two supposed 
upper Eocene species occur in the Payette .for
mation of Idaho. An Oligocene species ( Trapa 
credneri Schenk) has been described from Sax
ony, and no less than 5 species have been 
described from the Miocene, 1 occurring in 
Japan and the rest in Europe; where 2 species 
continue into the Pliocene. A species from 
the late Pliocene· of America is found in south
ern Alabama. The existing Trapa natans has 
been recorded from the preglacial beds of 
England and Saxony and from very many 
interglacial and postglacial deposits in Portugal, 
Italy, Netherlands, Germany, Sweden, Russia, 
and Denmark. Gunnar Andersson in a paper 
published in 1910 mentions 18localities in west 
Prussia, 6 in Denmark, 17 in Sweden, and 29 
in Finland. 

The fam.ily Melastomataceffi is relatively large, 
prevailingly shrubby rather than arborescent, 
and includes about 150 genera and more than 
3,000 existing species. It comprises distinctly 
hu1nid types and is almost strictly tropical, 
although some members range southward to 
40° south latitude. Although it abounds in 
Malaysia, it is a typically American. family, 7 
of the 15 tribes into which the family is divided 
being confined to tropical America, and about 
2,500 of the existing species being also endemic 
in this region. It ranks ninth in I-Iemsley's 
flora of Central America and abounds in the 
West Indies and especially in Brazil. Though 
the geologic history of this v~st assemblage of 
forms is practically unknown, there is· no evi
dence to disprove the theory that, like the 
allied families Combretaceffi and :Myrtaceffi, 
the Melastomataceffi had its origin in that most 
prolific region-the American Tropics. 

The few fossil forms that have been found, 
including leaves, flowers, and calices, have 
been refeTred to the form genus Melastomites, · 
first proposed by Unger. A doubtfully de
ternlined species, which probably belongs to 
the Lauraceffi,has been recorded from the Upper 
Cretaceous of Westphalia. The only known 
Eocene species is the well-marked form present 
in the Wilcoxflora. FourOligocenespecieshave 
been described from Bohen1ia, Styria, and Egypt; 
4 Miocene species from Switzerland, Prussia, and 
Croatia; and a Pliocene species from Italy. 

The order U mbellales (Umbelliflorffi of Engler) 
includes only three families, the Araliaceffi, 

Umbelliferffi, a11d Cornaceffi, but more than 
3,000 existing species, of which 1nore than two
thirds belong. to the Umbelliferffi. The three 
families are closely related and stand somewhat 
apart from the rest of the choripetalous orders. 
Though undoubtedly there has been great 
specific variation in modern times, especially 
among the herbaceous fonns of Umbelliferffi, 
some members of the alliance go back as far as 
undoubted dicotyledons have been found, and 
~his fact is one of the strongest argun1ents for 
considering its relationships to the Gamopetalffi 
to be less close tlian son1e botanists have sug
gested, a suggestion based prin1arily on a con
sideration of the fioral structures apart from 
the n1orphologic features of the whole plants. 
As regards floral evolution the Umbellales 
clearly mark the highest expression among the 
Choripetalffi and parallel the Gamopetalffi. 
The flowers are epigynous, the stamens cyclic, 
the carpels reduced, and the sepals commonly 
reduced. The Araliaceffi and Cornaceffi are 
both represented in the Wilcox flor'a and the 
Umbelliferffi doubtfully so. 

The fan1ily. Araliaceffi contains about 52 
genera and 500 existing species, chiefiy in
habitants of the Tropics, though notable 
exceptions are found in North America and 
eastern Asia. The modern center of develop
ment is in Asia and Australia, no less than 33 
genera being confined to Asia, Malaysia, Aus
tralia, or Polynesia. Africa contains 3 peculiar 
genera and· about 30 species and An1erica 5 
peculiar genera and about 100 species. The 
genus Sch~ffiera is cosn1opolitan. I-Iedera and 
P.olycias occur in Eurasia and Mrica. Two 
genera are common to Asia and America, and a 
third (Aralia) is found not only in these conti
nents but in Australia. Pseudotenax which 
contains about 6 species is peculiar to western 
South An1erica and New Zealand. 

The fossil record is not nearly complete 
enough to afford a secure basis for generaliza
tions. Several genera are found, however, in 
the oldest deposits in which undoubted clico
tyledons are known. The largest · gemw is 
Aralia, which is commonly used by paleobotan
ists as a forn1 genus for generically unidentified 
·species of Araliaceffi, rather than for. forn1s 
falling within a strict 1nodern definition of 
Aralia. No less than 50 species of Aralia have 
been described from the Cretaceous, 2 of which 
come from· horizons as old as the Albian of 
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Portugal. In beds of similar age in eastern ancestors of existing forn1s fr01n the east coast 
America (:Maryland and Virginia) there are 2 of Asia. A fruit (Aralirucarpum) is described 
well-marked species, which are referred to from the Miocene of Prussia. There are in 
Aralirephylh1n1 and are clearly the ancestors of ~ddition between 15 and 20 fossil species of 
the n1nnerous species of AI•alia so common in AI·alia n1ore or less doubtfully connected with 
the Upper Cretaceous of that region. Very other genera of the family. These forms· 
similar forms, son1e of them identical, are found include a species of Arthrophyllum, doubtfully 
in the Cretaceous qn both sides of the Atlantic. identified from the upper Oligocene of France; 
There are 15 species in the Peru.cer beds a species of Cephalopanax ( ~) from the lower 
(Cenomanian) of Bohemia and Moravia and Miocene of France; severnl forms of Sciado
about the same number in the Dakota sand- phyllum ( ~) from Greenland, Bohemia, and 
stone of the western United States. Along the France; and species of Paratropia n) from the 
east coast of the United States there are 9 Paleocene, OligQcene, and Miocene of France 
species in the Raritan formation, 8 in the and the Miocene of Bohemia. 
Magothy forn1ation, and 1 each in the Black There are 2 species of Oreopanax in the Wil
Creek formation of North Carolina, the Eutaw cox flora, one of the1n exceedingly well n1arked 
fonnation of Georgia, the Tuscaloosa formation and clearly !eferable to the section Digitatru of 
of Alabn.Ina, and the Woodbine sand of Texas. Oreopanax. This genus contains about 80 

. In Greenland there are 2 species in the Atane existing species divided into simple, lobate~ and 
beds and a third in the Patoot beds. In the digitate leafed sections, r,onfined to tropical 
Upper Cretaceous there are 2 species in America, though its fossil forms occur in the 
Bohemia, 2 in Westphalia, and 1 in Colorado. Paleocene, Tongrian, and Aquitanian of France. 
Australia contains a species and 10 supposed The modern Asiatic genus· Acanthopanax 
vn.rieties of Aralia in the Upper Cretac~ous Decaisne and Planchon is represented by 
beds. In addition to the foregoing display of Oligocene species in France and Germany and 
Aralia, a number of well-marked spec!es of the by a Miocene species in Japan. 
allied genus AI·aliopsoides (Berry, 1911) have The genus Panax Linne, which contains about 
been found in the Raritan, :Magothy, and Da- 6 existing species in Asia and North An1erica, 
kotn. fonnn.tions, so thn.t the araliaceous stock is represented by several fossil forms, based on 
wn.s evidently well differentiated and cosmopoli- numerous characteristic fruits as well as leaves. 
tn .. n before the close of the Cretaceous period.1 It occurs from Greenland to Alabama along the 

There n.re more than a score of Eocene west coast of the Atlantic and in the Perucer 
species of AI·alia which are especially common beds of Bohemia (Araliphyllum). It inciudes 
in the Fort Union of the western United States 5 Oligocene species in Europe and 6 Miocene 
and the Paleo-cene of Belgium. The 3 Wilcox species i1~ Em·ope and Colorado. The genus 
species are not conm1on in the Wilcox, though 2 Cussonia Thunberg, which contains about 25 
of then1 are co1nmon Fort Union species, and Mriean species in the existing flora, is doubt
the third was described originally from western fully recorded from the Albian of Portugn.l. 
Greenland. In addition there are speeies in It is present in the· Perucer beds of Bohemia 
the Denver forn1ation, the Green River forma- (Cussoniphyllum) and in the Oligocene of 
t.ion, and in Oregon, New Zealand, Italy, and France and Greece. 
the south of England. The. genus Hedera Linne, which inchules only 

There are 1nore · than 20 Oligocene species, 3 existing species of Europe, Asia, and Africa, is 
especially in the Sannoisian of southeastern represented by numerous and well-defined fossil 
France, fi·01n ,\rhich 14 species have been ' forms. The fonns from the Potomac group of 
described. All the other Oligocene records are Maryland and Virginia described by Fontaine 
also Em·opean. . as species of Hederrephyllum are entirely 

There are also about 25 Miocene species dis- worthless. No less than 15 species of l-Ieder a 
tributed over North Alnerica, Em·ope, Aus- have been described from the Upper Cretaceous 
tralia, and Asia. Son1e ·of tho California- of both America and Europe. There are about 
species, such as A1·alia whitneyi, are clearly the 7 Eocene species in Greenland, Alaska, the 

Fort Union of the western United States, and 
I Berry, K w.,Amlio.in Amerlc:m paleobotany: Bot. Gazette, vol.36; 

pp. 421-428, 1903. the Paleocene of Belgium and France. The 
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genus remains common during the Tertiary in 
Europe and is found ii1 America as late as the 
upper Miocene lake of Florissant, Colo. The 
ancestor of the existing Hedera helix Linne· 
occurs in the Pliocene of central France, and the 
modern form itself is found in the Pleistocene of 
England, France, and Italy. A species of 
Polysciaa occurs in the Pleistocene of Java 
associ a ted with Pithecanthrop1l.S erectus. 

The family Umbelliferre, which includes 170 
genera and more than 2,.000 existing species, is 
distinctly an extratropical family with numer
ous boreal forms, chiefly herbaceous and of 
relatively modern origin. It is very sparingly 
and doubtfully represented in the fossil state. 
The only Wilcox form that suggests such an 
affinity is the fruit described as Carpolithus 
prangosoide,s, which greatly resembles the 
existing genus Frangos Lindley. 

The third family of the Umbellales, theCorna
cere, is relatively ::small. It comprises only 16 
genera and about 100 existing species, mostly 
of the Temperate Zone. The majority of the 
fossil forms are confined to the two genera 
Corn us and Nyssa, although the oriental genus 
CamptotheQa is represented by fruits in the 
Dutch Pliocene. Cornus includes about 40 ex
isting species of herbs and small trees, mostly 
confined to theN orth Temperate Zone in Eurasia 
and North America but represented in Mexico 
and also by a single species in Peru. More than 
50 fossil species have been described. There 
are at least 12 forn1s in the Upper Cretaceous, 
all confined to North i\..n1erica, ranging from 
Greenland to' Alabama. ·There are ·about a 
dozen Eocene species in America, Europe, and 
the Arctic region, one of which is sparingly 
represented in the Wilcox flora. Oligocene 
records are few, but more than 25 Miocene 

. species have been described. The genus was 
particularly abundant at this time throughout 
central Europe and was also represented in both 
North America and Asia. About 5 Pliocene 
species are recorded from Spain, France, Italy, 
and Japan, and the genus has afforded Pleisto
cene material in New Jersey, Holland, England, 
and other countries. 

The genus Nyssa Linne (including also N ys
sidium Heer and Nyssites Geyler and Kink
elinj comprises about 7 existing species that 
range from shrubs to large trees and are natives 
of southeastern North America and eastern and 
central Asia. It is represented by more than 50 

fossil forms, most of them based on the· charac
teristic costate stones. The oldest known 
forms come from beds near the bn.se of the 
Upper Cretaceous (Dakota and Tuscaloosa) of 
North America. . By Eocene time Nyssa had 
reached Alaska, Greenland, and Europe. 
There are 2 characteristic species in the Wilcox, 
both based on stones, and a third occurs in the 
overlying deposits of the Cln.iborne group. In 
the lignite deposit of Brandon, Vt., which is of 
uncertain but probably early Tertiary age, no 
less than 18 so-called species of stones have 
been described. Though doubtless the specific 
differentiation is overrefined, the abunda11c0 of 
Nyssa in New England at that time is indicated. 
Nyssa is abundan~ in the European Oligocene, 
and survives on that continent in the Pliocene. 
There are ~1iocene species in New Jersey, 
Virginia, Europe, and Asia. A Pliocene species 
occurs in Alabama. Some of the modern 
species are common in the Pleistocene of this · 
country from New Jersey southward. 

Though much, remains to be learned regard
ing the history of the Cornacere, it seems clear 
that the two genera, Cornus and Nyssa, that 
have yielded fossil forms are types that origi
nated in North Anwrica during the Cretaceous. 

No family of the Choripetalre has succeeded 
in maintaining a world-wide distribution, n.s 
have several families of ~1onocotyledonre and 
Gamopetalre. No distinctly boreal group has 
been developed, as among the Gamopetalre 
(Ericales). Certain great fa:J?lilies characterize 
the North 'Ten1perate region, and these are all 
herbaceous forms, believed to be of relatively 
recent origin, such as Polygonacere, Caryophyl
lacere, Cruciferre, Saxifragacere, Onagracere, and 
Umbelliferre. Though aquatic forms are com
mon, this habit does not characterize whole 
f~milies, as among the ~1onocotyledonre. rrhe 
Choripetalre predominate in the American 
Tropics, and many of the fam~lies in the Wilcox 
flora probably originated in that region. 

The second grand division of the Dicotyle
donre, the Gamopetalre (Sympetalre), constitutes 
a rather well de:fuied group, presumably de
rived from the Choripetalre, which is character
ized by a complete cyclic arrangement of the 
floral parts, a coroll~ that is generally gamo
petalous, and ovules that have a small nucellus 
and as a rule a single integun1ent. The Ganlo
petalre contain nine or ten orders and1nore than 
50,000 existing spemes. ~1ost of the orders 
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appear to be 1nore c01npact and natural groups 
than the corresponding alliances mnong the 
.Choripetalre. Tho Ericales, Prilnulales1 and 
Ebmin.les are pentacyclic and isocarpous, but 
the Gentiannles, Polemoniales, Personales, Plan
taginales, Hubiales, Valerianales, and Cam
panulales n.re tetracyclic and anisocarpic, the 
lu.st tluee orders being epigynous. 

'.l'he herbaceous fonns of the alliance pre
.dmnin.ate and several of the famil\es are dis
tinctly boreal. Though theCmnpositre, Labiatre, 
and Plan.taginacere are of world-wide distribu
tion, there are no notable contii1ental pairn1gs, 
suc.h as usually accmnpany an extended geologic 
history. These and n1n.ny other facts suggest 
thn.t the Ga1nopetalm as a whole, especially the 
tnore evolved, herbaceous, extratropical fmni
lios, are of relatively tnodern origin and that 
t.hcir n1ajor specific differentiation was concomi
tant with their occupation of the Temperate 
zones after the retreat of the Pleistocene ice 
sheets. 

~rho so-called Compositre are, from the view
point of floral structures, clearly the cuhnination 
of the evolution of floral structures, as is shown 
not only by their gan1opetaly, epigyny, conni- · 
vent anthers, and the formation of seedlike 
fruits with a pappus but by the cmnplex :flowe:L
head, the prevalence of diclinism, the dinlor
phistn of the corollas, and other special features. 
This mriclence is corroborated by the general 
modernness of the alliance. 

Six gan1opetal<?us orders are represented in 
the vV:ilcox flora. The first of these, the Pri
muln.los, in its fullest developtnent in existn1g 
floras includes the three fmnilies :Myrsinac'ere, · 
Prim:ulacere, and Phui1bagn1acere. They. are 
structm.·ally 111uch alike and have a single cycle 
of stn.n1ens opposite the petals and a unilocular 
·Ovary with a free central placenta. This con1-
n1unity of :fl.oral organization can only be at
tributed to convergence and not to filiation, 
since the :Myrsinn.cere are old forms which n1 
n1odern floras are predon1inantly tropical and 
American, whereas the Prin1ulac9re are chiefly 
North Te:mperate and boreal herbs of relatively 
recent evolution, and the Plutnbaginacern are 
very tnodern halophytic herbs and undershrubs 
of salt beaches and steppes, mostly of the Med
iterranenn nnd Caspin,n regions. 

The Myrsinacem, the only family represented 
in the Wilcox Hora, is charncterized by alter
·nate, si1nple, coriaceous, punctate, exstipulate 

leaves; perfect, regular flowers; and single
seeded drupaceous fruits. 

The fmnily contains about 30 genera and 530 
existing species of shrubs or trees, largely trop
ical and predominantly American. ·Thus, 11 
genera and tnore than 200 species are peculiar 
to An1erica, only 4 genera and less than a dozen 
species are peculiar to Asia, and 3 genera and 
about 100 species are peculiar to Africa . 

The genus Myrsine Linne is found in all the 
contilwnts except Europe and n1 Polynesia. 
Its distribution is extratropical in the African 
region. Euardisia Pax is found in all the Trop
ics. Maesa Forskallives in all oriental tropical 
countries as does also the monotypic genus 
JEgiceras Gartner, a men1ber of the coastalnlan
grove association. The genus Cybianthus :Mar
tius, largely South American, is represented by 
species in the Philippines and iri New Grenada. 
There is little that is significant in the recent 
distribution of the family, and the fossil record 
is very incomplete. 

More than 75 fossil forms have been referred 
to Myrsine, the oldest of which are the 7 or 8 
forms recorded from the Upper Cretaceous. 
All the older of these forms (Cenomanian) come 
from North America, and only one, fron1 the 
Turonian of Bohen1ia, occurs in the European 
Upper Cretaceous. The American fonns arc 
not .varied specifically, but have a wide range 
and are co1nn1on, extending from the Atane 
beds of Greenla,nd along the Atlantic coast to 
the Tuscaloosa forn1ation of western Alabama. 
They are also found in the Dakota sandstone of 
the western n1terio.r· region. 

The Eocene records of Myrsine ntnnber 7 or 8 
species and n1clude an early Eocene fonn of 
Alum Bay, 3 in the upper Eocene of 'FI:ance, 
and 2 n1 western Alaska. Myrsil1e is exceed
ingly varied and abundant during the Oligo
cene throughout southern Europe, more than 
30 species having been described, of which 11 
occur in the basal Oligocene of southeastern 
Frnnce (Sannoisian). There are more than 30 
Miocene species throughout Europe, one from 
Colorado being the only lmown American· 
occurrence. One species is also recorded fr01n 
Australia. Several species linger in the Plio
cene of southern Europe n1 France and Itnly, 
and one species is found in the Pliocene of 
Brazil. In addition to' the forms referred to 
Myrsine several forn1s from the European 
Tertiary have been referred to the form genus 
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Myrsinites. Ettingshausen recorded a species 
of Pleiomerites from the Miocene of Bohemia, 
and the genus Maesa Forskal, which contains 
about 40 modern species in Asia, Mrica, 
Australia, and Polynesia, is represented in the 
Oligocene of Transylvania and Egypt, in the 
Miocene of Styria, and in the Pliocene of 
Limburg. 

The ge~us Ardisia Swartz (including- Ardisio
phyllum Geyler) includes about a dozen fossil 
species; the oldest of which, a· very doubtfully 
determined form, comes from the Turonian. 
of Bohemia. There is an Eocene or Oligocene 
species in Chile. Three Oligocene species are 
found in Bohemia and one . occurs in Transyl
vania. There are 4 Miocene species in France, 
Bohen1ia, and Styria, and Pliocene . species in 
I-Iolland, Italy, and Borneo. 

The genus Icacorea Aublet is the olliy mem
ber of the Myrsinacere found in the Wilcox 
flora. The genus contains numerous existing. 
species confined to South America. The fossil 
record is meager but includes 2 or 3 species 
of the European Oligocene. The Wilcox species 
is thus considerably older than any European 
occurrence. It represents a form which is 
very· close to the modern Icacorea paniculata 
Sudworth, a shrub or slender tree of the 
Florida Keys, the Bahamas, Cuba, and the 
east coast· of southern Mexico. In addition 
to the foregoing records at least 4 kinds of 
flowers have been described from the Baltic 

. amber (Sannoisian). These are Berendtia 
Goppert (2 species), Myrsinopsis Conwentz, 
and Sendelia Goppert. 

Though the geologic history of the family is 
so incomplete it is not-without significance that, 
like so 'many families previously discussed, the 
oldest fossil representatives of this predomi
nantly American family in t:Q.e existing flora 
occur in the basal Upper Cretaceous of North 
America. 

The order Ebenales includes the families 
Sapotacere, Ebenacere, Styracacere, and Symplo
cacere, which contain more than 1,000 existing 
species. The larger families are the Sapotacere 
and Ebenacere, both of which are represented 
in the Wilcox flora; the other two families are 
sparingly represented in the European Ter
tiary. The considerable range in floral struc
tures, from indefiniteness in the number of 
stamens and carpels and polypetaly to a 4 to 8 
cyclic arrangement, leads floral morpholo-

gists to consider the order as an1ong the 1nost 
primitive of the Gamopetalre. 

The family Sapotacere comprises trees or 
shrubs that have a 1nilky juice and tha·t bear 
alternate, sin1ple, entire, mostly coriaceous, 
petiolate, exstipulate leaves. It contains about 
32 genera and nearly 400 existing species in al1 
tropical countries. About half of the existing 
species ' are American. Eleven genera are 
confined to America, 7 to Mrica, 3 to Aus
tralia, 2 to New Caledonia, 2 ·to Aaia and 
Malaysia, 2 to Malaysia, and 1 to Asia. The 
three large genera Sidero~ylon, Chrysophyllum, 
and Mimusops are represented in all tropical 
countries. Four genera and 12 species are 
represented in the Wilcox flora. The largest 
of these genera is Bumelia Swartz, which 
includes 6 well-marked Wilcox species. Bume
lia, which contains about a score of species, is 
confined to A1nerica in the existing flora, ranging 
from the southern United States through the 
West Indies and Central America to Brazil. 
It includes numerous fossil species, the oldest 
of which comes from the Upper Cretaceous 
(Dakota sandstone) of the western interior 
region. In addition to the 6 Wilcox species, 
which are prototypes of still existing forms, 
there are 2 Eocene species (Ypresian)in south
ern England. There are about · a dozen 
Oligocene species, 10 of which are widespr~ad 
in Europe, 1 is found in the Apalachicola 
group of western Florida, and two forn1s, 
representing both leaves and fruit, are found 
in the Vicksburg group of Louisiana and Texas. 
Seven or eight :Miocene species are widespread 
in' Europe, and one is recorded frmn the late 
Miocene of Colorado·. · 

The genus Chrysophyllum Linne, which 
includes about 60 existing species, found in all 
tropical countries but chiefly Anlerican, con
tains a supposed species in the Upper Creta
ceous of Saxony .· (Niederschoena), a well
marked species in the Wilcox, 3 Oligocene and 
6 Miocene species in Europe, and1 in Colmnbia; 

The genus. Mimusops Linne, which contains 
about 40 existing species in the Tropics, includes 
3 well-marked Wilcox species and a fourth in 
the overlying Claiborne deposits. To it has 
been referred a species fr01n the Upper Creta
ceous of Saxony (Niederschoena), and it is 
undoubtedly represented in the Upper Creta
ceous of the embayment region as well as else
where by the leaves that have been referred to 
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the fonn genus Sapotacites. Reid refers a seed though it would not be safe to assign its place 
from the Pliocene of Limburg to this genus. of origin to the American region, it is probable 

The genus Sideroxylon Linne, which includes that at least several of the genera, such as 
about 80 existing species in the oriental Tropics Bl.rmelia, originated in this region. 
and about 15 in the American Tropics, is rep- The family Ebenacere .includes about 8 
resented by 2 species in the Wilcox flora, which genera and more than 300 existing shrubs and 
are the oldest thus far discovered. To this trees, of which· over half are referred tQ the 
genus ha've been referred 4 Oligocene and 1 or genus Diospyros Linne. The family is mainly 
2 Miocene species from Europe. tropical, as are most of the species of Diospy-

Isonandra Wright, a small1nodern genus of' ros, though that genus is represented in the 
the Malayan region, is represented in the Ter- North Temperate Zone in eastern No.rth Amer
tiary of Borneo by Isonandrophyllum Geyler. ica, eastern Asia, and the Mediterranean re
The genus Achras Linne (Sapota Plmnier), now gion. The 3 modern monotypic genera, Tetra-, 
1nonotypic in tropical America, contains 3 spe- clis, Brachynen1a, and Rhapidanthe, are con
cies in the European Miocene. Labatia fined, respectively, to Madagascar, Bra.zil, and 
Swartz, which includes 6 existing species in West Africa, and none have been found fossil. 
the American Tropics, has been doubtfully The genus Royena is mostly South African; 
determined in the Miocene-of Prussia and Italy. Euclea is entirely confmed to Africa; Maba, a 
Felix has described two for1ns of petrified wood, large genus, ranges fron1 Africa eastward to 
which he refers to this family under the name Polynesia; and Macreightia is common to 
Sapotoxylon, one species fro.m Gern1any and tropical Africa and America. 
the other from an unknown locality and ·hori- Diospyros, which includes about 180 exist
zon. The genus Calophyllun1 Pierre is repre- ing species, is cosn1opolitan. Between 90 and 
sented by handsome leaves, as yet undescribed, 100 fossil forms have been described. In that 
in the upper Eocene (Jackson fonnation) of grand .display of dicotyledonous genera which 
Tex~s; and a very characteristic seed has during the middle-Cretaceous replaced the old 
recently been described 1 from the middle Mesozoic flora of ferns, cycads, and conifers, 
Eocene (Claiborne group) of Mississippi as. the and which appeared with such apparent sud
type of a new genus, Eoachras. denness in many localities in the Northern 

A large number of fossil forms of Sapotacere Hemisphere, we find unmistakable evidence of 
have been referred to the forn1 genus Sapota- the abundance and wide distribution of species 
cites proposed by Ettingshausen (also Sapo to- of · Diospyros. No less than 17 different 
phyllun1). At least 10 Upper Cretaceous forms forms have been described from the rocks of 
are widespread in North An1erica and are i·ep- this age, and the localities are scattered from 
resented in Europe in the Perucer beds of .. Australia to Bohemia, Greenland, and Vancou
Bohmnia and the Credneria stage of southern ver Island. Nearly all these species are Ameri
Saxony _(Cenmnanian). Three of these Upper can, and they seem to have been especially at 
Cretaceous forms from the Tuscaloosa forma- home along the Cretaceous coast of the Atlan
tion of Alabama undoubtedly represent the tic and along the border of the Mediterranean 
ancestors of some of the Wilcox forms. There Sea which extended northwestward from the 
are about 10 recorded species of Sapotacites in Gulf of l\1exico over n1uch of our present Great 
the Eocene of France and southern England. Plains area. One of these species, well nan1ed 
There are about a score of species in both the Diospyros primreva by Reer in 1866, is espe
Oligocene and ~iocene, most of which are cially widespread and abundant. It occurs 
European, though there is a~1 undescribed spe- not only in Iowa, Kansas, and Nebraska in the 
cies in the ·Apalachicola group of western West, but also from Texas eastward through 
Florida. In the Pliocene there are species in Alabama and northward in South Carolina, 
southern Europe and on the island of Java. North Carolina, Maryland, New Jersey, Long 

Notwithstanding the incompleteness of the Island, and Greenland, or from latitude 33o 
record, the family obviously becanle well dif- to latitude '71 o north. That these early per

simmons were not v0ry different from those of 
f_e_re_·n_t_ia~~-d_d_u_rin_g_th_e_· _U_p_p_er_·_C_1_·e_t_ac_e_-o_u_s_,_a_1_1d to-day is sho~1;rn by·their sin1ilar foliage. This 

lBorry, E. W., Am. Jour. Sci, 4th ser., vol. 39, pp. 208-213, pL1, 1915. resemblance is also rhown by the fossilized 
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remains of the calices of various species. 'One 
of these calices from another early Cretaceous 
species, recently described by the writer as· 
Diospyro8 vera, is found in what is known in 
the Potomac Riv~r valley as the Raritan for-. 
mation. Apparently the habit of accrescence 
had not been fully formed, but the calyx was 
persistent then as now and entirely like a mod
ern calyx in appearance. It was four-parted, 
as is the rule in existing persimnwns, but other · 
fossil forins had a five-parted calyx, like many 
present-day tropical species. 

In the Eocene epoch, which succeeded the 
Cretaceous, the records of the fossil occurrences 
of Diospyros show that it was truly cosmopoli
tan. These records include about 20 species 
in Siberia, Alaska, and Greenland on the north 
and in Canada and various localities in Europe, 
as well as Colorado, Montana, Wyoming, Ne
vada, Oregon, Washington, and other West
ern States. ·Unfortunately we have no Eocene 
or later Tertiary records along the Atlantic 
coast of North America outside the embayment 
region, since the preserved deposits are a~l of 
marine origin and contain no fossil plants. 
There is little doubt, however, that Diospyros 
continued to be an abundant element· in the 
arborescent flora of this area. 

There are 2 well-marked species of Dios
pyros in the Wilcox flora, one of which contin
~es in this region through the Claiborne. A 
large calyx is found in deposits of Jackson age 
in soutbwestern Texas. 

There are about 24 Oligocene species, most of 
them especially coininon throughout southern 
Europe. There is an American species of this 
age in the Apalachicola group of western 
Florida and abundant petrified fruits in the· 
Oligocene of the Isthmus of Panama. The 
luxuriant forests of the :Miocene have furnished 
about 20 species of Diospyros. The known dis
tribution at this time includes European locali
ties from Spain to Hungary and American 
records in Oregon, California, Yellowstone 
Park, and Colorado. There are 7 Pliocene 
species in southern Europe and in Java, and 
.the genus is still represented in Holland. 

The allied genus Royena Linne is represented 
by splendidly preserved fruits from the oasis of 
Chargeh in Egypt (Upper Cretaceous) as well 
as by 4 Oligocene and ~ :Miocene species in 
Europe. It seems never to have been cosmo
politan like Diospyros, since it has never been 

recognized in the Western Hemisphere. The 
fossil history of the genus Euclea Linne was 
evidently similar to that of Royen·a. It makes 
its appearance in the basal Oligocene of Europe, 
where it is represented throughout the Oligo
cene and Miocene epochs and becomes . con
fined to Mrica in Pliocene and Pleistocene 
times. 

The genus Macreightia De Candolle includes 
9 or 10 existing species, one oocurring in trqp
ical Africa and the remainder in America. 
Macreightia is represented by both leaves and 
flowers in fossil floras and it has been a favorite 
receptacle for tripartite calices, not all of them 
of assured botanic identity. The oldest form 
comes from the German Oligocene, and there 
are 5 or 6 species in the European Miocene. 
It has not be~n definitely recognized in North 
America, although some of the Wilcox mate
rial is not unlike some European material 
referred to Macreightia. 

Felix has recognized wood of this family 
(Ebenoxylon) in the Oligocene of Antigua. 

The order Gentianales (Contortre of Engler) 
include~ 6 f~milies and between 4,000 and 5,000 
existing species. The largest family is the 
Asclepiadacere, which contains more than 2,000 
sp~cies. The families are complexly related 
among themselves and with the next two 
orders, almost the only constn,nt characters 
being the opposite leaves and the generally 
twisted corolla in resti vation. The Asclepiada
cere, not found in the Wilcox, shares with the 
Apocynacere in the development of a latex 
system and in other specializations, and the 
elaborate contrivances for entomophily in the 
Asclepiadacere reach a degree of complexity 
almost. comparable with that of the Orchida
cere. The Loganiacere, also not represented in 
the Wilcox flora, are lianas characteristic of 
South America and Asia, which are regarded 
by Engler as relatively primitive and possibly 
the ancestral stock of the Gentianales and 
Rubiales. The order as a whole is numerically 
massed in the Tropics by reason of the many 
tropical genera of the two largest families, the 
Asclepiadacere and Apocynacere, which together 
contain three-fourths of the existing species of 
the order. 

The family Oleacere, sometimes considered as 
an order, the ·Oleales, contains 21 genera and 
about 400 existing species. Three small genera 
are peculiar to Asia and 4 are peculiar to 
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America; the remaining 14 genera are found in 
1noro than one continental aren,. The 3 
largest genera, Fraxinus (40 species), Mayepea 
(50 species), and Jasminun1 (160 species), are 
all cosn1opolitan. Eight of the 21 genera have 
been found fossil, and the family evidently has 
ttn extended history, although there are no 
known Cretaceous records worthy of credence. 
Nor is tho recm•d well enough known to war
rant generalizations. It is obvious frmn the 
early Eocene occurrence of leaves of Fraxinus 
associated with characteristic fruits that the 
family 1nust have been evolved before the close 
of tho Upper Cretaceous, btlt none of the genera 
havo any well-marked or abundant known rep
resentation until Tertiary ti1nes. 

Tho genus Fraxinus Linne is represented 
by 2 species in the Wilcox flora-~ character
istic sa1nara and foliage identical with that 
described by Heer from western Greenland as 
Fraxinus johnst1·upi. fleer's species furnishes 
an interesting example of the extended distri
bution of 1nen1bers of the Eocene flora, at the 
same tin1o illustrating the northward radiation 
of floras during tho Eocene. More than 10 
additional Eocene species are known, all of 
which aro American, ranging from Tennessee 
to Alaska and Greenland. The Oligocene 
n1arks the appearance of the genus in Europe, 
frOJn which time too the present the genus has 
been represented throughout the warmer parts 
of the North Temperate Zone; at least 4 of the 
existing species making their appearance in 
tho Pleistocene. · 

The second genus represented in the Wilcox 
flora is Os1nanthus Loureiro. It includes about 
1.0 existing species of eastern North America, 
eastern Asia, and Polynesia. The Wilcox 
species is exceedingly close to Osmanthus ameri
can'l.tS Bentham and Hooker, of the Atlantic 
and Gulf coasts from North Carolina south
ward. A second fossil species is found :in the 
:Miocene of Florissant, Colo. 

The Old World genus Phillyrea Linne is 
fotmd fossil in Europe. The genus N otelrea 
Vente:nat, which contains 6 eA.isting Australian 
species and an isolated remnant of its former 
distribution in Madeira and the Canary Islands, 
is represented in the Eocene, Oligocene, and 
:Miocene of Europe. The genus .Olea Linne,. 
which includes n1ore than 30 existing species, 
about equally divided between Africa, Asia, and 
Australin, and Polynesia, is represented by about 
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20 fossil forms (including Oleophyllum Con
wentz and Olerecarpum Menzel) in Europe, 
where they range in age from the basal Eocene 
through the Oligocene, Miocene, and Pliocene 
to the Pleistocene. The genus is not known 
in American fossil floras, but there is a supposed 
species in the early Tertiary of Australia. 

The genus Ligustrum Linne, which contain$ 
about 35 existing species in southeastern Asia 
and the East Iridies, is represented by 3 species 
in the Oligocene and · Miocene of Europe. 
A species of Ligustrum recorded by ·Hollick 
from the Upper Cretaceous of Long Island is 
probably a Pisonia. Sa.porta has described 
representatives of the genera Syringa Linne, 
based on floral remains from the Sannoisian of 
southeastern France. 

The family Apocynacere comprises 133 genera 
and betwe·en 1,000 and 1, 100 existing species of 
perennial herbs, vines, shrubs, and trees, most 
of which have a milky acrid juice and simple 
exstipulate leaves. The fruit as a rule con
sists of a pair of follicles or drupes and the 
seeds of many forms m:e comatose. The family 
is almost equally divided into 2 subfamilies, 
the Plumeroidere, which contains 68 genera 
and about 550 species, and the Echitoidere, 
which includes 65 genera and about 500 species. 
The genera Plun1eria Linne, which comprises 
about 40 species, and Rauwolfia Linne, which 
cmnprises about 45 species, are cosmopoli- · 
tan, mostly tropical. Twenty-four genera and 
about 300 species occur in more than one con
tinental area. America heads the list, with 36 
peculiar genera and about 325 species, followed 
by Africa, with 28 peculiar genera and about 
130 species, and Asia, with 20 peculiar genera 
and about 75 species. Australia has few 
enden1ic genera or species, but numerous 
genera range from Asia or Africa to the 
Australian region, and several genera are· 
peculiar to Malaysia and to· Polynesia. In the 
present state of our knowledge the distribution 
does not furnish material for generalization. 
· The fossil record, although it includes repre
sentatives of at least a dozen genera, is too 
incomplete to shed much light on the history 
of the family or its existing distribution. The 
largest fossil genus is the form genus Apocyno
phyllum, proposed by Heer, which ·embraces 
fossil 'forms that resemble Thevetia, Cerbera, 
Apocynum, and other existing genera of the 
family. Five species which are recorded fro.In 
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the Upper Cretaceous come from the Dakota sented in the abundant known Upper Creta
sandstone of the western interior States and ceous floras of the world, which might indicate 
from Australia, Westphalia, and Saxony. that it originated in the Southern Ilemisphere. 
More than a score of Eocene species are widely The order Polemoniales or Tubiflorre (not the 
distributed. Of 5 species in the Wilcox flora Tubiflorre of Engler,.which includes the orders 
several are exceedingly well marked and Polemoniales and Personales, here regarded 
common. There are also 5 species in the as distinct) contains the four families Convol
Ypresian of southern England. ·Other Eocene vulacere, Polemoniacere, Hydrophyllacere, and 
records include Greenland; New Zealand, and Boraginacere. The first three are character
Chile. The score or more of known Oligocene istically American. The Convolvulacere are 
species are confined to European localities. chiefly tropical, and the largest family, the 
The Miocene species number about 25, mostly Boraginacere, is typically developed in theN orth 
confined . to Europe, but recorded also from Temperate Zone. 
Australia. The family Boraginacere, the only one of the 

Fossil forms have been sparingly referred to order known in the Wilcox flora, contains 
the following genera: Allamanda, Hremadict- about 85 genera and 1,600 existing species, 
yon,. and Thevetia have been recognized by chiefly of widely distributed North Temperate 
Engelhardt iri the early Tertiary of Chile. herbs and shrubs, or of trees in tropical coun
Alyxia, Alstonia, Cerbera, and Tabernremon- tries, characterized by alternate, exstipulate, 
tana have been recognized in the European mostly entire leaves. The known fossil forms 
Tertiary by different students. The genus are few and of slight significance. They com
N eritinium Unger includes 4 or 5 species in the prise for the most part Tertiary ren1ains de
European Miocene. The genus Plumeria con- scribed a~ species of Boraginites and Helio
tains 4 Miocene species in. Europe and a Pliocene tropites. The family is represented in the 
species in Brazil. The genus Echitonium Wilcox by. two species of Cordia, a genus that 
Unger includes more than a dozen fossil species .. contains about 230 existing species of shrubs 
There are 5 species in the Eocene, including a and trees of the warmer regions of hoth hemi
well-marked form in the Wilcox flora; 2 ~in the spheres, especially the western. There is a 
Oligocene and 5 in the Miocene of Europe. species in the Upper Cretaceous of the Missis-

The genus N erium Linne contains only 3 or 4 sippi embayment area (Tu_scaloosa formation) 
existing species of shrubs or trees in the and a Miocene species in Europe. Early Ter
warmer parts of Eurasia. However, th€ com- tiary forms are recorded from Chile by Engel
monly cultivated Nerium oleander Linne of the hardt and from Tasmania by Ettingshausen. 
Levant grows to a relatively large size and is The slight eviden<;e available indicates that 
extensively naturalized in Florida, Bermuda, the genus originated in the American Tropics 
and the West Indies. Sa porta recorded an and that the bulk of the family is of late Ter
Upper Cretaceou~ species, Nerium rohlii, from tiary origin. 
the Campanian of Westphalia, but it is almost The order Personales or Labiatiflorre In
certainly a member of the Myrtacere and not a eludes ~ 16 families distinguished from the 
N erium. Undoubted species do .occur in the Polen1oniales by the zygomorphism of the 
Eocene of Europe, including the remains of a flowers. The specific differentiation is great 
characteristic flower from the Paris Basin. and the lines of des.cent are confusing. The 
There are several Oligocene and Miocene largest families are the Labiatre, which con
Rpecies in Europe, and the existing Nerium tains more than 3,000 existing species; the 
oleander or its immediate ancestor occurs in the Scrophulariacere, which contains about 2,500 
Pliocene of southern Europe in France and species; theAcanthacere, which comprises about 
Spain. The Wilcox species Apocynophyllum 2,000 species; and ,the Solanacere, which com
tabellarum is very suggestive of Nerium, but the - prises about 1,800 species. Two of the 16 
genus is not certainly known in the Western families, the V erbenacere and Solanacem, are 
Hemisphere. represented in the Wilcox flora. 

It may be noted that with the exception of The fami1y Verbenacere includes about 73 
species of Apocynophyllum, which are not genera and 1,300 existing species of widely 
certainly identified, the family is· not repre- distributed herbs, shrubs, or, in tropical coun-



COMPOSITION OF THE FLORA. 131 

tries, trees. The family is largely tropical or 
subtropical and is notably represented in the 
South AinericaJl region. The fossil record is 
1nost incon1plete. The largely Old World genus 
Clerodenclron Linne is unmistakably present 
in both Eocene and Oligocene of Europe, and 
Ettingshausen has referred somewhat doubt
fully detcnnined fonns fron1 the European 
Oligocene to the American . genus Petrre 
Lin~ne and to the cos1nopolitan genus Vitex 
Linne. The genus Citharexylon Linne con
tains about 20 existing species, which range 
frOJn the Florida Keys and Lower California 
through ·the An1erican Tropics to Bolivia and 
Brazil. " A single species found in the I-Iolly 
Springs sand and Grenada formation is ex
tremely close to the existing Oitharexylon 
villosum Jacquin, a small coastal tree of the 
Florida I(eys, the Bahamas, and the Antilles. 
With the exception of one or two doubtfully 
detennined fonns in the Miocene of south
eastern Europe and a form described by "Engel
hardt from the Tertiary of Colombia it is the 
only known fossil form. 

1'he genus A vicennia Linne, sometimes made 
the type of a distinct family, the Avicen
niacere or black mangrove family, includes 
from 3 to 30 existing species, according to the 
interpretation of. different students. These 
plants are found on all tropical tidal shores. 
Two species have been recognized in the 
Wilcox flora, one based on leaves and the second 
on a not conclusively identified capsule. 

The fa1nily Solanacero includes about 70 
genera and about 1,600 existing species, widely 
distributed and largely tropical but extending 
into tho Temperate Zone, notably in the West
ern I-Ien1isphere. It comprises herbs, shrubs, 
vines, or, in tropical countries, trees, which 
bear opposite, stipulate, toothed, lobed, or 
dissected leaves. Their fossil history is almost 
entirely unknown. The single Wilcox rep
resentative of the faJnily is a flower described 
as Solanites, a genus founded on the some
what younger remains of a sin1ilar flower 
found in the Sannoisian of France and com
parable with the existing South American 
genus Saracha Ruiz and Pavon, as well as with 
Witheringia, Solanu1n, and sin1ilar forms. 

The last order of Gamopetalro positively rec
ognized in the Wilcox flora is t.he Rubiales, 
which includes n1ore than 5,000 existing species, 
segregated into 5 fan1ilies. . More than four-

fifths of the species are referred to the fan1ily 
Rubia.cero, the only one represented in the 
Wilcox. 

The Rubiacero includes about 355 genera and 
more than 4,500 existing species of herbs, 
shrubs, and trees that bear sin1ple, opposite or 
verticillate, mostly stipulate leaves. They are 
widely distributed and largely tropical. Ac
cording to Beccari the Rubiacere is the largest 
family in the flora of Borneo. It ranks second 
iri the flora of the Malay Peninsula and in 
that of the Philippines, fourth in the flora of 
Central America (I-Iemsley), and third in that 
of the Celebes (Koorders). Though the Wilcox 
representation is confined to a ·single species 
each of Exostema, Psychottia, and Guettarda,. 
great interest must attach to the fossil record 
of so highly organized a family, which is n1y 
justification for introducing the following brief 
sketch of our knowledge of it. 

No less than 27 genera have been recognized 
in the fossil state. With the exception of the 
very doubtful determination of a species 
referred to, Rubirephyllum from the Turonian 
of Bohemia, which doubtless is a species of 
Ericacere, the family is unknown in the Upper 
Cretaceous. It is, however, represented in the 
early Eocene, both in America and Europe. 
The Wilcox forms represent a species of Ex
ostema Richard, close to the existing Exo
stema caribreum Roemer and Schultes, which 
ranges from the Florida Keys to Central 
America. The genus comprises about 20 
existin'g species of shrubs and small trees, which 
are confined to the Tropics and subtropics of 
America. The second Wilcox species is re-· 
ferred to Guettarda Endlicher, a genus that 
comprises about 50 species, most of which are· 
confined to the American Tropics, though one. 
or two cosmopolitan tropical maritime species. 
are included. The Wilcox form is very close to· 
the existing Guettarda elliptica Swartz, a small 
tree of the Florida Keys, the Bahamas, and 
the West Indies. The third Wilcox species is 
Psychotria grand'ifolia, described originally by 
Engelhardt from the early Tertiary of Chile. 
The genus PsychotriaLinne comprises about 350 
(the "Index Kewensis" lists between 600 and 
700) existing species of shrubs and small trees. 
in tropical America, Africa, Asia, and the East. 
Indies. Two-thirds of its species are American. 
The fossil form is con1pared .with Psychotria. 
grandis Swartz of the American Tropics. 
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The genus Coussarea Aublet, which includes species of shrubs and trees in tropical Asia and 
about 40 existing species in the 1;3razilian Oceanica, was identified by Unger in the Euro
region, has· been identified by Engelhardt from pean :Miocene, and petrified wood of this type 
the early Tertiary of· Chile. The genu's Hoff- (N aucleoxylon) was described by Crie from the 
ma~nia Swartz, which includes about a score Pliocene of Java. 
of existing American herbs or shrubs, mostly Deane has recorded a species of Psychotri
confined to Central America, is represented by phyllum from the Tertiary of New South Wales. 
a fossil species in the early Tertiary of Chile. The·genus Morinda Linne includes aboutAO 
Likewise the genera Sabicea Aublet and Gouat- existing species in the Tropics, especially in 
teria Martius each have a single species in the the Orient ·and the islands of the Pacific. A 
Tertiary of Chile, and Sabicea has also .been fossil species has been recorded from the Oligo
recorded from the Tertiary: of Colombia.· cene of Italy, and 5 additional species, bas~d 

The Baltic amber (Sannoisian) has yielded on leaves, have been described frmn the Mio
a flower referred to Sendelia and a leafy twig cene of Croatia. 
referred to Enantioblastos. The genus Ga- The genus Bothriospora Hooker fils; which 
lium, which comprises more than 250 widely includes a single existing species h1 Guiana, 
distributed existing herbaceous forms, has occurs in the Tertiary of Colon1bia according 
been doubtfully identified fro~ the Eocene of to Engelhardt. The genus Endlichera Presl 
Greenland. Its fruits are also not uncommon in (Emmeorrhiza Pohl), which includes a single 
Pleistocene deposits. The genus Randia Hous- existing species that ranges fro1n Colmnbia 
ton, which embraces about 100exis,tingspeciesof to Sao Paulo, Brazil, has been identified by 
shrubs or trees in the Tr"pics, is identified by a Engelhardt from the Tertiary of Ecuador. 
fruit in the Aquitanian of Rhenish Prussia. A fruit fron1 the Tertiary lignites of Bran-

The genus Rubiacites, so named by Webber don, Vt., has been described by Perkins as 
fron1 its resemblance to the existing forms of Rubioides and another from the Aquitanian 
Rubia Linne, contains 3 species of leaves and o(Rhenish Prussia by l\ienzel ui1der the natne 
flowers in the Aquitanian of Prussia and Swit- Rubiacerecarpum. Geyler has identified the 
zerland. The ge'nus Gardenia Ellis, which con- Old World genus Grumilea Gartner in the 
tains about 60 species, chiefly shrubs; but also a Tertiary of Borneo. Finally the genus Cin
few trees, of the Eastern Hemisphere, is rep- chonidium, proposed by Unger for fossil 
resented by characteristic. fruits in the Spar- fruits and leaves which were very similar to 
nacian of Franee, the Aquitanian of Germany · those of the existing South A1nerioan genus 
an.d England, the Miocene of Baden and Italy, Cinchona Linne, is represented l:>y a nun1ber of 
and the Pliocene of Italy. The genus Poso- species; 4 or 5 of them in the Eocene, including 
queria Aublet, which includes 5 or 6 existing the Fort Union of the western Unite.d States· 
South American shrubs or trees, is represented and the· Ypresian of England; 5 in the late 
according to Unger by both leaves and fruits Oligocene of southeastern Europe; and about 
in the Miocene ·of Croatia and Engelhardt has 8 speoies in the Miocene, 1 fron1 the Esmeralda 
described a species from. the Tertiary of Co- formation of Nevada and the others Europe~1.n. 
lombia. The genus Ixora Linne, which com- The family is thus well represented in fossil 
prises 100 existing species of shrubs and small floras throughout the Tertiary, but the s1nall 
trees in the Tropics, is likewise recorded from proportion of existing genera which have fossil 
the Miocene of Croatia, as, is also Pavetta ·representatives and the incmppleteness of 
Linne, a genus which i:ricludes:about 70 existing their record render untrustworthy any "goner
species of shrubs or small trees of the oriental alizations that might be made. 
Tropics and which has furnished leaves, flowers, · Under "Inoertre sedis" (pp. 350-353) are 
and fruits from the celebrated plant and insect grouped 14 species of the Wilcox flora, includ
beds of Radoboj, in Croatia. ing 2 forms referred to CalyoiLes, 2 to Antho-

The genus Coprosoma Forster, which includes lithus, and 10. to Carpolithus. It would be 
40 existing species in Australia, New Zealand, quite useless to attempt any botanic discussion 
and Oceanica, was recorded by Ettingshausen or comparison of these uncertain forms, such 
f.ron1 the Tertiary of Tasmania. The genus remarksastheysuggestbeingmoresuitablycon
N auclea Linne, which includes 30 existing fined to the discussion of the individual species. 
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PHYSICAL CONDITIONS. 

No part of North America is so favorably 
situated for the study of the floras which pre
ceded the present, extending back to the 
first recorded appearance of angiosperms, as 
the South Atlantic and Gulf States. No sin
gle part of North America contains so continu
ous a series of Tertiary deposits that carry 
fossil plants. In this area are found abundant 
florn.s in the lower and middle parts of t.he 
Eocene, a s1nall flora in the upper Eocene, 
large floras in the Oligocene, some material in 
the later :Miocene, and rather abw1dant fossil 
plants in the Pliocene, as well as in many 
Pleistocene deposits. The Rooky Mountain 
region is rich in Eocene. fossil plan.ts and con
tains son1e Miocene floras, but practically no 
Oligocene or Pliocene floras. The Pacific 
coast region likewise furnishes Eooene and 
Miocene fossil plants but none .of Oligocene age. 

The fossil floras of the Coastal Plain occur 
in an area in which some measure of accuracy 
cn.n be attil.ined in predicating the general char
acter and course of ocean currents and winds 
and other physical features of the environ
lnent. On the other hand, the western floras 
just n1entioned grew in areas where at times 
the effects of voloanisn1 were great; in areas 
where orogenic 1noven1ents were active and 
where numerous changes in topography that 
involved elevations of sev.eral· thousands of 
feet are recorded; areas in which climatic 
conditions not only differed from place to 
place but passed through a large ·cycle of 
secular changes. All these factors greatly 
co1nplicate the floral history. 

The floras of .the southern Coastal Plain are, 
1noreover, checked for the most part by very 
abund11nt n1arine fam1as that are contained in 
intercalated beds, or else the plant-bearing 
beds, which represent the coastal swmnps and 
the shallow-water deposition of the old en1-
bayn1ent, n1erge laterally into the contempo
raneous lin1estones or n1arls which were fornl
ing in nwre open waters along the coasts to 
the south, so that evidence regarding land 
ten1peratures, derived· fron1 the fiora, can be 
compared with evidence regarding depth, 
characte~· of the bottom, and marine tempera
ttu·es derived from the sedimentary rocks 
and their faunas. These criteria have been 
~cbnirably worked out for the Florida area by 

Dall and Vaughan for the post-Eocene, and 
their results furnish a reliable basis for deduc
tions from the study of fossil floras of that age. 

With the exception of fragments of the pet
rified stems of conifers, palms: and dicotyle
dons the plant remains occur in the forn1 of 

·impressions, mostly of foliage, though there is. 
a goodly representation of fruits and seeds,. 
and even a few flowers have been preserved. 

Though the oscillations of the embayment area 
have been numerous, their amount, as I have 
just n1entioned, has been inconsiderable, only a 
few hundred feet at most, and the coastal re
gion has uniformly been one of slight relief. 
The floras show an almost complete absence of 
upland types, which is in striking contrast to 
the European older Tertiary floras. Europe, 
the only large area of the globe which has been 
thoroughly studied, was far less stable than 
this region in Tertiary times, and as it lay 
much farther toward the pole it was subse
quently subjected to the rigors of Pleistocene 
conditions, whose influence never reached .our 
Southern States.· 

The paleobotanic record of the Atlantic arid 
Gulf Coastal Plain furnishes a history which 
extends back beyond the oldest known an
giosperms to a time (Lower Cretaceous') when . 
the flora was made up almost entirely of tree 
ferns, conifers, and those interesting cycado
phytes (Cycadeoidea) whose trunks are in 
places preserved with such· marvelous perfec
tion that the outlines of the embryos in the 
ovules can commonly be made out in detail. 
To come a step nearer my present theme, a 
step <?f some millions of years, from tho Lower 
into the Upper Cretaceous, we find tho first 
great moderniza.tion of the floras of the world, 
which was due to the seemingly sudden evolu
tion of the main types of angiosperms. These 
Upper Cretaceous floras are well represented in_ 
the Coastal Plain from Marthas Vineyard to 
Texas. They extend northward to Greenland 
and southward to Argentina in South America 
and indicate very different physical conditions 
fron1 those which prevail at the present time. 
I do not intend, however, to dwell on the Upper 
Cretaceous floras in this connection, but pass 
to a consideration of the succeeding Eocene 
epoch of plant evolution. 

The Eocene, as defined by Lyell, was n1arked 
by the dawn of the recent species of marine 
Mollusca. It is equally well marked by the 
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·sudden expansion and evolution of modern 
types of plants after a long antecedent Cre
taceous development. The floras become thor
oughly modernized as compared with those 
which preceded them, although they are still 
very different in their general facies and dis-

. tribution from those of the present. 
In the earliest epoch of the Eocene, known 

as the Midway, the relation~ of sea and land 
in the Gulf area differed in only minor par
ticulars from those in the late Cretaceous. 
The waters of the Mississippi Gulf, however, 
were deeper. This factor, combined with a 

have withdrawn southward at least as far as 
·the position indicated on the accompanying 
sketch map (fig. 9), since terrestrial conditions 
are shown at the extreme base of the Wilcox 
in the most southerly areas ·of its outcrop. 
This interval of emergence of the embayn1ent 
area was followed by an equally 'long interval 
during which was laid down a great thiclmess 
of deposits that are collectively known as the 
Wilcox group. The character of these sedi
ments and their faunas show that the :Mississippi 
Gulf was somewhat smaller in area and much 
shallower than in the preceding epoch and 

I 

FIGURE 8.-Map showing the maximum extent of the Midway transgression; 

much smaller influx of fresh water from the 
tributary streams, owing in some ·measure to 
the low relief of the land, enabled marine 
faunas to reach well toward. the head of the 
Gulf. These faunas indicate subtropical bot
tom temperatures northward as far as Paducah, 
Ky. The known floras are very scanty and 
unsatisfactory and in the present state of our 
knowledge do not merit an extended discussion. 
The maximum transgression o( the sea during 
the Midway epoch is shown on the accompany
ing sketch map (fig. 8). 

The Midway Eocene was succeeded by a long 
interval during which the sea is believed to 

that true marine conditions prevailed only 
when a part of the Wilcox group was being 
laid down. The shores were low and rela
tively flat. They were flanked by current or 
wave built bars and separated from the main
land by shallow inlets or lagoons. The lower 
oourses of the streams were transformed into 
shallow eatuaries or broad swamps through 
which the smaller streams meandered. 

The maximum area of the Wilc6x deposits 
is also indicated on the accompanying sketch 
map (fig. 9), which shows approximately the 
shore line along which the vegetation migrated. 
The Wilcox deposits have yielded one of the. 
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most extensive of lmown fossil floras, an as
setnblage of extinct species which sheds con
siderable light on the physical conditions of the 
marginal lands of Wilcox tin1e. 

· Before taking up in detail the evidence of ~he 
flora I wish to point out certain general climatic 
conditions in the Wilcox area based on cosmic 
causes and deduced from studies of recent 
climates. 

As the factors governing atmospheric circula
tion are general and not local, the relatively 
slight changes in the relation of land to sea in 
Wilcox time as compared with the present are 

low, tnore or less landlocked water would have 
a very appreciable effect in raising total tem
peratures and in preventing widely separated 
extremes. At the same time it would increase 
the rainfall and increase the width of the 
marginal lands over which this augmented 
rainfall would be effective. Whether this 
would be sufficient to furnish the subtropical 
conditions that the flora seem~ to indicate is 
do'ubtful. 

Speculation regarding the Eocene climate of 
the world as a whole is perhaps out of place, 
but it may he said--. that the sum total of 

FIGURE 9.-Mapshowing (A-A') the strand line at the beginning of Wilcox deposition, (B-B') the maximum extent of the Wilcox transgression, 
and (C-C') the northern limit of the Wilcox flora under existing climatic conditions. 

entirely too small to have caused much modifi
cation of the then existing conditions. Then 
as now there was a persistent area of high pres
sure over the North Atlantic and an equally 
persistent area of low pressure over the con
tinent. Consequently the prevailing winds 
were from the east. Cyclonic disturbances, 
like those which originate to-day in the Gulf 
of Mexico or those more ~iolent and wide
spread storms of the West Indian hurricane 
type which to-day origiMte in the Caribbean 
Sea, would traverse at least a part of the Mis
isssippi embayment. So large an area of shal- · 

paleontologic evidence indicates that the fa
miliar succession of seasons or of types of vege
tation in passing from the luxuriant Tr9pics to 
the ice-capped poles did not hold in Eocene 
time. Paleobotanists have long maintained 
that the climate·of the present is essentially a 
Pleistocene climate of an interglacial character 
and that for the great bulk of geologic time 
uniformity and not differentiation has been the 
rule rather than the exception. Though the 
older paleobotanists were inclined to over
estimate the conditions of torridity, it remains 
true that from the 'Lower Cretaceous until 
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toward the close of the Oligocene, not to men- Fraxinus, and in all these or in closely related 
. tion the evidence derived fro in still older floras genera there are existing tropical forms. None 
·of more remote botanic affinities, wherever· of them extend beyond the warmer parts of the 
fossil floras ar.e found, from the Equator to the Temperate Zone and some,. as Juglans and Frax
region within the Arctic Circle, they show a· inus, indicate in their compound leaves their 
degree of unifonnity which proves that former tropical ancestry, as was fust pointed out by 
climates were secularly unlike those of to-day, Grisebach. The ferns are all 'tropical types, 
and it is obvious that this floral evidence would and their relative unimportance in 'the Wilcox 
be equally convincing if all the vast number flora furthermore indicates that the major part 
of fos~il plants were simply called Phyllites as in of this flora is a strand flora. This character 
.Schlotheim's day and no attempts were made is shown more especia'!ly by forms like the 
to determine their botanic affinity. nipa palm, which nev~r grows outside of tidal 

The student of fossil floras is naturally more marshes, and by Conocarpus, Laguncularia, · 
sanguine and enthusiastic in predicting former and Avicennia, which inhabit like regions. 
physical conditions than perhaps is. warranted , Coastal marsh or lago~n plants like Canna, 
by the fact~. When, however, a common Up- Trapa, and Sabalites, and the large number of 
per Cretac~ous flora can be traced from Texas strand types that inhabit beaches or the jungle 
to Greenland or when. we :find in the Eocene behind the beach ridges or dunes add to this 
such unmistakable forms . as leaves of Arto- evidence. The more· striking of these genera are 
carpus, fruits of Engelhardtia, and nuts of the Myrica, Artocarpus, Ficus, Coccolobis, Pisonia, 
n'ipa palm associated with forms as character- Anona, Capparis, Chrysobalanus; several genera 
is tic as ferns ~f the genus Acrostichum, ·all of Lauracere, Apocynacere, Sapotacere, and Le
extending almost across the Temperate Zone guminosre; Fagara, Cedrela, Drypetes, Me to
in both the Eastern and Western hemispheres, pium, Ilex, Celastrus, Sapindus, Dodonrea, 
it would seem that the burden of proof 'that Reynosia,Rhamnus,Myrcia,Eugenia,Laguncu
climates were not very different from those of laria, Combretum, Terminali~, Cordia, Cithar
to-day rests with the physicist and not with exylon, Exostema, and Guettarda. 
the paleobotanist. It needs but a slight acquaintance with the 

In a short paper 1 read before the American existing Antillean flora or that of the Florida 
Philosophical Society in 1911 a few of the Keys, or in lieu of actual acquaintance a peru
features of the Wilcox environment were sal of the few ecologic discussions of the flora 
pointed out and in the present discussion of of the American Tropics or even of Schimper's 
the botanic character as well as in the system- classic Indo-Malayan strand flora, ·to. see at 
atic description of the Wilcox flora it has been once that the general facies of the Wilcox 
inexpedient to refrain from mentioning certain flora is overwhelmingly that of a· strand flora, 
ecologic features in the discussion of the ele- · some of the elements of which indicate that 
ments of. the flora. The table of general dis- they grew on the sandy beaches, others in 
tribution at the end of the discussion of corre- muddy tidal flats, others between or behind 
iation indicates in a general way the most dunes or beach ridges, and others in estuary 
similar living species with their habitats, and bayous or marshe·s. Such a Wilcox bayou, 
the systematic 'descriptions abound in com- subsequently converted into a small coal basin, 
parisons with recent forms, so that it is inad- is that at Hoyt Station, Wood County, Tex., 
visable·to give detailed lists here. It may be which winds across the strike of the Wilcox 
noted that the Wilcox plants, almost without beds and has a diameter of half to three-quar
exception, are plants whose modern repre- · ters of a mile. and an exposed length .of 3 
sentatives ·inhabit th~ warmer parts . of the miles.2 None of the forms can certainly be 
earth .. There is not a single strictly temperate considered inland or upland types. Even 
type in the whole assemblage, the nearest ap- genera like Banksia, which is not usually 
proach to such types being the genera Juglans, considered a coastal type, furnishes in the ex
Myrica, Magnolia, Cercis, Ilex, Nyssa, and isting flora Banlcsia marginata Cavanilles to 
· the coastal sand dunes of South Australia 

1 Berry, E. W., A study of the Tertiary floras of the Atlantic and Gulf 
Coastal Plain: Am. Philos. Soc. Proc., vol. 50, No. 199, 1911. 2White, David, Bur. Mines Bull. 38, p. 12, 1913. 
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('fop per) and several other ·species of the These included 1 gymnosperm (Podocarpus), 
genus grow on the dunes of Queensland, Vic- 183 monocotyledons, an·d 514 dicotyledons. 
toria, and western Australia. The following comments on the existing flora 

Littl9 has been written of the plant associa- of northern S'<;>uth America are not out of place 
tions of the An1erican Tropics, and collector's in this connection. Undoubtedly the richest 
notes ahnost always fail to describe habitats botanic province on the globe is the tropical 
adequately. Though the n1arginal 'Vilcox rain forest of South America. In the monu
lands were low, there was such a large conti- mental "Flora Brasiliensis" Marti us has de
nental area to the north fr01n which to draw, scribed 22,800 species of plants, and this num
and the long coast furnished such varied ber probably represents not more than half of 
edaphic conditions, that the flora was far the total botanic wealth of this trackless wil
richer than floras of s1nall insular areas of the derness. Wallace in 1911 estimated that there 
An1er.ican Tropics· of the present, as, for exam- were about 80,000 sp.ecies of flowering plants 
pie, that of the Bahmnas, which are relatively in tropical South America; in other words, a 
close to the n1ainlancl and where, in addition nun1ber about equal to that of all the other 
to the difficulties of introduction, there is rela- tropical floras of the world combined. This 
tively great unifor1nity of edaphic factors and region is also notable in that it comprises the 
directly adverse factors exist-, such as winds, largest equatorial ·forest of the world. The 
which lin1it the floral display. . Amazon plain alone is approximately 2,000,000 

Without pursuing the subject in greater de- square miles in area, and it is covered by an 
tail it nuty be assu1ned to ·be proved that the almost continuous forest, which extendB south
Wilcox flora. is a typical coastal flora. When ward along the valleys into central Brazil and 
it is con1pared with recent coastal floras it is · along the Atlantic coast to latitude 30° south. 
at once apparent that its affinities are entirely It extends westward to the eastern slopes of the 
with those of tropical and subtropical Amer- Andes a.nd thence southward into the Temper
ica. It has much in common with the Ba- ate Zone. It extends northward over the 
ha1nan flora and that of the Florida Keys but is Guianas and through Venezuela to Trinidad,, 
far richer in arborescent forms. Comparisons and thence along the coast to Central America 
with the larger islands of the West Indies show and the lowlands along the Atlantic and Pacific 
more elmnents in common, and the differences coasts of southern Mexico. This wonderful 
which are apparent are due to the prevalence region may be regarded as a vast preserve in 
.of porous coral rock along these recent shores, which the living representatives of so many 
whereas the Wilcox shores were of a different elements of our southern Tertiary floras have 
character. The Wilcox flora agrees most not only avoided extinction but become gi·eatly 
con1pletely with the floras along the Caribbean differentiated and multiplied. I have men
coast fr01n Central ,A1nerica to northern Brazil. tioned the possibility .of finding Engelhardtia 
Many genera of the Wilcox flora do not now in the western part of this relatively unexplored 
range thrOligh the West Indies, and the expla- region, and it may contain many other genera 
nation semns to be that the Wilcox flora more which were American in past epochs. 
closely resen1ble~ the original flora· of the whole Seemann 1 has graphically described the flora 
An1erican equatorial region, which becan1e of the Isthmus of Panama, and his description 
restricted during the epeirogenetic and eli- . affords an interesting comparison with that of' 
n1atic changes of the Miocene or Pleistocene, the Wilcox, although it is undoubtedly more 
and the elmnents now lacking in the West tropical and would probably be ·more closely 
Indies never regained all the area of distri- comparable with the flora of the lower Oligocene 
bution which they lost at th~t time. 'In .a of our Gulf States, if that flora was as well 
measure confirmatory of this statement it known as the Wilcox flora. He says tP,at the' 
1nay be 1nentioned that Hmnsley, in his elabo- dunes abound in Leguminosrn, Euphorbiacern, 
rate discussion of the flora of Mexico and Cen- coconut palms, and Hippomane scrub. Cres
tral An1erica, lists 698 South An1erican species centia and Paritiun1 form ·thickets. A wet 
of flowering plants in those floras which in 

. I Seemann, Berthold, Flora Panamensis, Botany of the voyage of 
1888 were unknown in. the West Indies. n. M.s. Herald, pp .. 57-346, 18?2-1857. 
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strip about 2 miles in width is covered with 
mangroves, chiefly Rhizophora and Avicennia, 
interspersed in the somewhat drier areas with 
extensive tracts of Acrostichum, some of the 
fronds of which are 10 feet tall. Bowers of wild 
figs, fragrant evergreen pithecolobiums, bam
boos, and ivory palms are also found near the 
coast. The evergreen forest zone consists 
chiefly of Sterculiacere, Tiliacere, Mimosacere, 
Papilionacere, Euphorbiacere, Anacardiacere, 
Melastomacere, and Rubiacere, with small-palms 
(Chamredorea, Trithrinax, and Bactris). 

It may seem improper to say that a flora 
which contains abundant forms of Artocarpus, 
Nipa, Cinnamomum, Banksia, and the like is 
entirely American in character, but from the 
brief sketches in the botanic discussion it is 
obvious that these genera, though oriental in 
the existing flora, were cosmopolitan in the 
early Tertiary, so that it is misleading to draw 
conclusions from existing distribution alone. 

The Wilcox waters of the upper embayment 
were always shallow. There were fringing bars 
and lagoons as well as deltas, estuaries, and 
swampy bayous. Most of the Wilcox lignites 
.were probably formed in these coastal swamps, 
and the immediately underlying clays or clayey 
sands usually show evidence of roots in place, 
some of them of large size. The sand films in 
the lignites indicate flood periods of rivers. 
The deposits in places show the action of the 
rivers and the shifting of. streams over. sand 
flats. Regarding actual t,empera~ure·s so little 
is known of the relations of modern plants to 
their climatic environment that general esti
mates only can be given. 

It is obvious that the flora could not have 
existed if the region had been ever visited by 
frost, and· temperatures appear to have been 
like those to-day on the Florida Keys. Aside 
from the meteorologic evidence that there was 
a wide coastal belt of abundant precipitation, 
confirmation is furnished by the flora itself. It 
would seem to me proper to compare the Wil
cox flora with those of the regions to. which the 
somewhat loosely used. term subtropical rain 
'forest is applied by plant geographers. Too 
little is known of the Midway ( ~) flora for accu
rate comparisons. If compared with the Up
per Cretaceous flora of the embayment area, in. 
which, however, 40 per cent of th~ genera are 

extinct, the Wilcox would seem to have become 
more tropi~al, a progression from what might 
be termed a warm temperate to a subtropical 
rain forest. On the other hand, the floras as 
well as the faunas show a gradual increase of 
tropical conditions in the later Eocene, cul
minating in the Oligocene, the flora of which in 
southeastern North America is strictly tropical. 

Bailey and Sinnott have formulated 1 a 
method of approximating climatic factors by 
·a study of the percentage of dicotyledonous 
leaves with entire and toothed margins. Al
though subject to a variety of modilying fac
tors and as yet practically untested, the 
method at least offers an additional means of 
checking results obtained by other methoqs. 
The Wilcox flora represented by leaves and 
leaflets comprises 264 species with entire mar
gins and 46 species with toothed margins, or 
0.826 per cent of the first and 0.17 4 per cent 
of the secorid. This percentage of entire mar
gined forms is much greater than Bailey and 
Sinnott find in any existing warm~temperate 
floras for which they have compiled statistics. 
It is comparable with the percentage of entire 
leafed forms in the floras of Ceylon (80 per 
cent), Manila (81 per cent), West Central 
Mrica (81 per cent), Queensland (82 per cent), 
New South Wales (82 per cent), Florida (83 
per cent). In view of the more complete data 
obtainable for recent floras and the uncertainty 
regarding the unknown part of the Wilcox· 
flora positive results are not to be expected. 
The percentage of entire leaves in the existing 
floras of moist lowland tropical regions is stated 
to be 88 per cent. As the Wilcox flora is 
known to have been one of moist lowlands, it 
could not on this basis be tropical, which con
clusion is in accord with those derived from 
other considerations, and I am disposed to 
consider the close agreement in the percentage 
of entire-leafed forms between the flora of the 
Wilcox and that of the existing flora of FJorida 
a.s being of considerable significance. 
. Lianas were apparently not as common in 
the Wilcox as they are in the existing floras 
with which it has been compared. No traces 
of the Bignoniacere, so common in the Amer-

o 
icap Tropics, have been detected, the scandent 

1 Bailey, I. w., and Sinnott, E. ·w., A botanical index of Cretaceous 
and Tertiary climates Science, new ser .. , vol. 41, pp. 832-833, 1915. 

. . 
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types being represented by Lygodiun1, Aristo- viscosa float for months 1n sea water without 
lochia, :Malpighiacero, Canavalia, Pisonia. ( ~), injury. An1o.~g the Wilcox forms more or less 
and Zizyphus. I mn inclined to think that the adapted for floating, the following genera ma.y 
great uniforn1ity of clin1a.tic conditions, to- be enumerated: Nipadites, Canna, Taxodium, 
gether with the abundant rainfall, have com- Carapa,Dalbergia,Canavalia,Anona,Crosalpinia, 
bined to 1nake the Wilcox flora seem more Sophora, Cordia, Sapindus, Sterculiocarpus, 
tropical in character than was actually the 'rrapa, Avicennia, Solanites, Exostema, and 
case. That reef 0orals are not found in the the Combretacero. Among these forms Canna, 
Wilcox is I believe entiTely due to· physical Taxodium, Trap a, and Exostema are scarcely 
conditions other than those of temperature, as, adapted for sea voyages, but, on the other hand, 
according to Vaughan,! is so often strikingly . Nipadites, Sapindus, Sterculiocarpus, · Avicen
shown in Recent seas. · nia, Carapa, and the Combretacero are singularly 

I have indicated on the sketch map (fig. 9, adapted for dispersal by ocean currents and 
C-C', p. 135) what I conceive would be the would be in the van of forms colonizing th:e 
northern lin1i t of range of the Wilcox flora shores of the transgressing Wilcox sea. 
under existing clin1atic conditions in south- Many of the Wilcox genera had fleshy or 
eastern North An1erica. drupaceous fruits, which form the food of roam-

Most of the generic types of the Wilcox were n1als and also especially of frugivorous birds. 
probably differentiated by the close of the Among these forms the following may be 
Cretaceous period. If, as I believe, the equa- mentioned: Myrica, Ficus, Coccolobis, Mag
torial region of America was' the place of origin nolia, Pisonia, Asimina, Chrysobalanus, Sima
of a majority of those types which have not as ruba, all the Lauracero, llicacero, Celastracero, 
yet been recorded from the Cretaceous, they Myrtacero, Ebenacero, Sapotacero, I\1eliacero, 
must have spread northward along the Missis- Euphorbiacero, Anacardiacero, Zizyphus, Guet
·sippi Gulf either during the Cretaceous-Eocene ·tarda, Citharexylon, Cordia, Osmanthus, lea
interval, during the :Midway, or during the corea, Rhamnus, and Reynosia. Many of these 
Midway-Wilcox interval. Though the time plants bear crustaceous stones that pass unin
available for this northward dispersal was thus jured through birds or are disgorged with their 
:Sufficiently long to account for the n1igration vitality unimpaired (avivectent), and these 
of even the most slowly spreading forms, a stones could undoubtedly be carried long dis
short statement on the adaptations a.nd agen- tances over seas. Even soft seeds, like those 
cies of this dispersal is not without interest. of many of the Legun1inosro, are often ejected 

The Wilcox plants which bear winged fruits uninjured. by birds that have eaten them 
or seeds are Engelhardtia, Paraengelhardtia, greedily. Birds also n1ay be killed willie car
Dodonroa, Paliurus, Fraxinus, and the Pro- rying undigested seeds. These are by no 
teacero and I\1alpighiacero. None of these means unimportant factors in distribution. 
plants are capable of long flights except those Clement Reid, in his discussion of the origin of 
of the last two fan1ilies, which during high the British flora, mentions a dead wood pigeon winds might readily be carried for 1niles along 
coasts, although it is doubtful if they could from whose crop beans wer~ sprouting, and 
have crossed great stretches of open water, when it is rmnembered what a great number 
even through the ttgency of a West Indian hur- of birds meet an untimely end it is conceivable 
ricane. The heavier winged fruits, such as that a single hurricane n1ight readily be the 
those of Engelhardtia, Paraengelhardtia, Pa- means of introducing ·new forms from the 
liurus, Dodonroa, and Jrraxinus, float readily, Antilles on the Wilcox coast. Other Legu
but I do not know of any experimental data to minosro, although more rarely, are dispersed by 
show how long they can float in oceanic waters ocean currents, for example the modern Entada 
without losing their vitality. Certainly Do- or snuffbox sea bean. Oanavalia obtusifolia has 
-donroa has reached the Bermudas in recent buoyant pods and seeds, which retain their 
tin1es thTough the agency of the Gulf Stream, vitality after prolonged immersion in sea 
and Guppy states that the fruits of Dodoncea water, and this may well have been true of the 

1 Cnrnogio Inst. Wnshington Pub. 182, 1914; Wnshington Acad. Sci. 
. Jour., vol. 4, no. 2, 1914. 

Wilcox species of Canavalia that so closely 
resemble this modern form . 
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All the storms moved from the Equator· 
northward, the main ocean currents had the 
same general direction, and the prevailing 
winds were easterly, so that all these impor
tant factors combined to cause a relatively 
rapid introduction and spreading of forms 
along the Wilcox coasts. Given favorable 
climatic conditions manyt·t>f the forms need not 
have taken the tin1e to spread from Central or 
South America along continuous coasts. 

Many examples of the means of dispersal of 
the modern relatives of the Wilcox species are 
given in the systematic part of this paper. 

CORRELATION. 

NOMENCLATURE. 

In the consideration of the correlations indi
cated by the Wilcox flora it is desirable that 
the successive stages of the Franco-Belgian 
basin should be adopted ·as the -time scale. 
These stages should be universally adopted for 
Tertiary discussions not only because of the 
desirability of writing in terms of general un-

derstanding but because of the early descrip·
tion of the· Tertiary stages in France and, 
furthennore, because of the remarkable alter
nation of fossiliferous fluviatile, lacustrine, ter
restrial, and marine deposition in that country. 

Western North America affords an al1nost · 
complete succession of continental deposits 
fr01n the Cretaceous .to the top of the Oligo
cene, and the Mississippi embayment affords 
an almost unparalleled succession of nlarine 
and estuary deposits fron1 the Cretaceous well 
into the Oligocene. In the western interior 
section, however, practically all the described 
fossil plants are from the lower (Fort Union) 
and the middle (Green River) Eocene, but in 
the embapnent area there are considerable 
floras at numerous other Tertiary horizons. 

As the French nomenclature is used in the 
comparative discussions throughout the pres
ent work, it is desirable to indicate at this 
point the sense in ~hich its units are employed. 
The stages employed for the basal arid lower 
Eocene are the following: 

{y ·. (D t 1849) {Marine. facies=Cuisian. · 
Lower Eocene..... prestan · umon ' · ·· ·· · · Lagoon facies=Laonnian. . · 

Sparnacian (Dollfus, 1880)= Upper Landenian (Mayer Eymar, 1857). 
B 

1 
E {Thanetian (Renevier, 1873)=Heersian (Dumont, 1849), Lower Landenian (Mayer Eymar, 1857). 

asa ocene ... ~-· Montian (Dewa~que, 1869)=Paleocene of Von Koenen and others (not of Schimper, 1874). 

Together· these stages correspond to the The Wilcox flora, from the intrinsic evidence. 
Eonummulitic of Haug (1911), to the Suesso- which it furnishes, as well as from the evidence 
nian of D'Orbigny, and to the Paleocene of of stratigraphy in the eastern Gulf area, where 
Schimper (1874), but not to the. Paleocene of· a nearly complete section is available for study, 
Von Koenen, Dollo, and others, which is limited may be divided into a lower, middle, and upper 
to the Montian stage. Wilcox, corresponding with the lithologic divi-

sions proposed by Lowe for Mississippi, na1nely, 
CORRELATION OF LOCAL SECTIONS WITHIN 

THE WILCOX GROUP. the Ackern1an formation (lower Wilcox), the 

Before taking up the question of the relative 
age of the Wilcox as compared with the early 
Eocene of other· areas, it is desirable to indi
cate the relation of the different fossiliferous 
Wilcox sections to each other. This has been 
done to a certain extent in the. discussion of 
local sections on pages 38-60, so that a sum
mary in this place will suffice. The fossil 
plants are much more valuable for precise cor
relations than the invertebrate faunas not 
only because they are so much more abun
dant over so large a portion of the Wilcox out
crop but also because the life periods of the 
plants appear to have been shorter and there
fore can be applied to more minute stratigraphic 
differentiation than the faunas. 

Holly Springs sand (middle Wilcox), and the 
Grenada formation (upper Wilcox)~ 

The flora of the Ackerman formation is the 
n1ost incomplete because of its discovery at 
fe:wer outcrops: It includes these forms: 

Lygoclium binervatum. 
Asplenium eolignitica. 
Asplenium hmleyensiR. 
Chamredorea danal·. 
Myrica elreanoides. 
Dryophyllum moorii. 
Ficus pmyearensis. 
Ficus schimperi. 
Ficus monodon. 
Ficus occidentalis. 
Pisonia chlorophylloides. 
Magnolia leei. 
Asimina leiocarpa. 
Cinnamomum mississippiensis. 



Oreoclaphne mississippiensis. 
Oreoclaphne puryea.rensis. 
Oreoclaphne obtusifolia.. 
:Mespilocla.phne eolignitica. 
N ectandra lancifolia.. 
N ecta.nd m pseuclocoria.cea.. 
Gleclitsiophyllum hilga.rdianum. 
Fagara hurleyensis. 
Zizyphus meigsii. 
Hha.mnus margina.ttis. 
Hhamnus margina.tus apiculatus. 
Dillenites ovatus. 
Myrcia bentonensis. 
Eugenia hilgardiana. 
Combretum ovalis. 
'ferm.inalia lesleyana. 
'l'erminalia hilgarcliana. 
Bumelia hurleyensis. 
Bumelia pseudotenax. 
Mimusops eolignitica. 
Osmanthus pedatus. 
Cordia ( ?) Iowii. 

CORRELATION. 

There are thus 36 species in the Ackerman· 
for1nation as against 257 in the flolly Springs 
sand and 111 in the Grenada fonnation. Of 
these 36 species 13 do not occur in the rest of 
the section and are thus peculiar to' the Acker
~an fonnation in this area; 16 range upward 
through the flolly Springs sand and 7 extend 
to the top of the Grenada formation. The 
Ackern1an flora shows no botanic characters 
of collective interest apart from the remainder 
of the flora, nor does it show any evidence that 
physical conditions differed materially from 
what . the)r were in .later Wilcox time. The 
fossiliferous localities are few and the only 
important one, that at Hurleys, Miss., was 
well up toward the head of the early Wilcox 
embayment and removed from the littoral con
ditions of sedimentation:, as is shown by the 
extensive development of siderite. The other 
localities referred to this epoch of the Wilcox 
are H.aglands Branch, Lafay~tte County; Lock
hart, Lauderdale County; Colemans :Mill, Choc
taw County; DeKalb-flerbert road, Kemper 
County; all in northeastern Mississippi. 

The flora of the Holly Springs sand includes 
the following fonns: 

Crcnomyces annulata. 
Cmnomyces cassire. 
c~unomyces lanrinea. 
Cmnomyces myrtre. 
Crenomyces pestalozzites. 
Cmnomyces sa.potre. 
J,ycopodites ( ?) eoligniticus. 
Aneirnia. eocen.ica. 
Asplenium eolignitica. 
G lyptostrobus europreus. 

Tax odium d ubium. 
Taxodium sp. 
Arthrotaxis (?) colignitica. 
Sabalites grayanus. 
Canna eocenica.. 
J uglans berryi. 
Juglans schimperi. 
J uglans saffordiana. 
Engelhard tia ettingshauseni. 

, Engelhard tia mississi ppiensis. 
·Engelhard tia puryearensis. 
Paraengelhard tia eocenica. 
Myrica elreanoides. 
Dryophyllum anomaJum. 
Dryophyllum moorii. 
Dryophyllum tennesseensis. 
Dryophyllum pmyearensis. 
cArtocarpoicles wilcoxensis. 
Pseuclolmedia eocenica. 
Ficus pseuclolmecliafolia. 
Ficus puryearensis. 
Ficus puryearensis elongata. 
Ficus wilcoxensis. 
Ficus myrtifolius. 
Ficus schimperi. 
Ficus vaughani. 
Ficus pseudocuspiclata. 
Ficus monoclon. 
Ficus cinnamomoides. 
Ficus denveriana. 
Ficus pseuclopopulus. 
Ficus planicostata maxima. 
Ficus sp. 
Knightiophyllum wilcoxianum. 
Palreodenclron americanum. 
Proteoides wilcoxensis. 
Banksia saffordi. 
Banks:ia puryearensis. 
Banksia tenuifolia. 
Aristolochia wilcoxiana. 
Coccolobis eolignitica. 
Coccolobis uviferafolia. 
Pisonia eolignitica. 
Pisonia puryearensis. 
Magnolia angustifolia. 
Magnolia leei. 
Anona wilcoxiana. 
Anona am pla. 
Anona eolignitica. 
Laurophyllum juvenalis. 
Laurophyllum florum. 
Laurophyllum preflorum. 
Cinnamomum obovatus. 
Ciunamom um mississi p piensis. 
Cinnamomum oblongatum. 
Cinnamomum vera. 
Persea longipetiolatum. 
Oreoda.phne m:i,ssissi ppjensis. 
Oreodaphne wilcoxensis. 
Oreocla plme pseudoguianensis. 
Oreoclaphne puryearensis. 
Oreoclaphne obtusifolia. 
Mespiloclaphne pseuclogln.uca. 
Mespiloclaphne eolignitica. 

141 
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Mespiloclaphne coushatta. 
Mespilodaphne puryearensis. 
N ectandra glenni. 
N ectancl ra lancifolia. 
N ectandra pseudocoriacea. 
N ectandra lowii. 
N ectanclra puryearensis. 
N ectanclra sp. 
Capparis eocenica. 
Parrotia cuneata. 
Chryso balanus eocenica. 
Chryso balanus in::eq ualis. 
Acacia wilcoxensis. 
Inga mississippiensis. 
Inga puryearensis. 
Pithecolobium eocenicum. 
P.i thecolobium oxfordensis. 
Mimosites in::equilateralls. 
Mimosites lanceolatus. 
Mimosites acaciafolius. 
Mimosites variabilis. 
Cercis wilcoxiana. 
Cassia eolignitica. 
Cassia glenni. 
Cassia glenni major. 
Cassia tennesseensis. 
Cassia fayettensis. 
Cassia puryearensis. 
Cassia mississippiensis. 
Cassia wilcoxiana. 
Cassia marshallensis. 
Cassia emarginata. 
C::esal pinia wilcoxiana. 
C::esalpinites mississippiensis. 
C::esal pinites aculeatafolia. 
C::esalpinites pinsonensis. 
Gleclitsiophyllum ovatum. 
Gleclitsiophyllum eocenicum. 
Gleditsiophyllum constrictum. 
Gleclitsiophyllum fructuosum. 
Gleditsiophyllum ellipticum. 
Gleclitsiophyllum entadaformis. 
Gleclitsiophyllum minor. 
Sophora henryensis. 
Sophora wilcoxiana. 
Sophora pal::eolobifolia. 
Sophora mucronata. 
Sophora repanclifolia. 
Sophora puryearensis. 
Dalbergia eocenica. 
Dalbergia tennesseensis. 
Dalbergia wilcoxiana. 
Dalbergia monospermoicles. 
Canavalia eocenica. 
Canavalia acuminata. 
Leguminosites prefoliatus. 
Leguminosites subovatus (?). 
Leguminosites reniformis (?). 
Fagara eocenica. 
Fagara puryearensis. 
Citrophyllum wilcoxianum. 
Simaruba eocenica. 
Ceclrela puryea.rensis. 

Ceclrela odoratifolia. 
Ceclrela mississi ppiensis. 
Cedrela wilcoxiana. 
Carapa eolignitica. 
Vantanea wilcoxiana. 
Banisteria repanclifolia. 
Banisteria pseuclolaurifolia. 
Banisteria fructiosa. 
Banisteria wilcoxiana. 
Hir::ea wilcoxiana. 
Crotonophyllum eocenicum. 
Crotonophyllum appendiculatum. 
Euphorbiophyllum fayettensis. 
Drypetes prekeyensis. 
Drypetes prelateriflora. 
Anacarclites metopifolia. 
Anacarclites falcatus. 
Anacardites puryearensis. 
Anacarclites serratus. 
Anacardites minor. 
Anacarclites marshallensis. 
Anacardites grevilleafolia. 
Metopium wilcoxianum. 
Heterocalyx saportana. 
!lex eolignitica. 
!lex vomitoriafolia. 
Maytenus puryearensis. 
Celastrus eolignitica. 
Celastrus minor. 

, Celastrus bruckmannifolia. 
Celastrus veatchi. 
Euonymus splendens. 
Cupanites eoligniticus. 
Sapind us pseuclaffinis. 
Sapindus oxfordensis. 
Sapindus mississippiensis. 
Sapinclus linearifolius. 
Sapindus formosus. 
Sapindus eoligniticus. 
Sapindus knowltoni. 
Dodon::ea knowltoni. 
Dodon::ea wilcoxiana. 
Reynosia pr::enuntia. 
Reynosia wilcoxiaha. 
Zizyphus falcatus. 
Zizyphus meigsii. 
Paliurus mississippiensis. 
Paliurus pinsonensis. 
Paliurus augustus. 
Rhamnus marginatus. 
Rhamnus eoligniticus. 
Rhamnus puryearensis. 
Grewiopsis tennesseensis. 
Sterculia puryearensis. 

· Sterculiocarpus sezannelloides. 
Bombacites formosus .. 
Bombacites wilcoxianus. 
Dillenites serratus. 
Dillenites tetracerafolia. 
Calycites clavillaformis. 
Ternstr<:Bmites ovatus. 
Ternstrremites lanceolatus. 
Ternstrremi tes eoligniticus. 
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Ternstrremites preclaibornensis. 
Myrcia vera. 
M)'l·cia wortheni. 
Myrcia puryearensis. 
llf)'l·cia parvifolia. 
Myrcia bentonensis. 
Calyptranthes eocen.ica. 
Eugenia puryearensis. 
Lagunculru'ia preracemcsa. 
Com bretum ovalis. 
Combretum obovalis. 
Combret.um wilcoxensis. 
'ferminalia lesleyana. 
1'erminalia hilgru·diana. 
Conocru·pus eoligniticus. 
Combretanthites eocenica. 
'l'rapa wilcoxensis. 
Melastomites americanus. 
Oreopanax minor. 
Oreopana..'C oxfordensis. 
Nyssa wilcoxiana. 
Nyssa eolignitica. 
Sideroxylon ellipticus. 
Sid eroxy Ion prematichod enclron. 
Bumelia pseuclohorricla. 
Bumelia pseudotenax. 
Bumelia lanuginosafo1:ia. 
Bumelia wilcoxiana. 
Mimusops sieberifolia. 
Mimusops eolignitica. 
Diosp)'l·os wilco~iana. 
Diospyros brachysepaht. 
Icacorea prepaniculata. 
Frax:inus johnstrupi (?). 
Fntxinus wilcoxiana. 
Osmanthus pedatus. 
Echitonium lanceolatum. 
Apocynophyllum tabellarum. 
Apocynophyllum wilcoxense. 
Cordia eocenica. 
Citharexylon eoligniticu m. 
A vicennia eocenica. 
A viceunia nitidaform:is. 
Solanites saportana. 
Exostema pseudocaribreum. 
Guettarda ellipticifolia. 
PsychotJ:ia grandifolia. 
Carpolithus pmyearensis. 
Cn.rpolithus pnmgosoides. 
Carpolithus henryensis .. 
Cn.rpolithus tennesseensis. 
Carpolithus dictyolomoides. 
Carpolithus hyoseritiformis. 
Carpolithus proteoides. 
Antholithus anmdites. 
Antholithus marshallensis. 

Of these 257 species, 193 are peculiar to the 
I-Iolly Springs sand, 23 range upward from the 
Ackerman formation, and 4 7 continue to the 
top of the Grenada fonnation. The largeness 
of the number of species that range to the top 
of tho Grenada f01~nation is explained by the 

more extensive Holly Springs and Grenada 
floras, and also by the fact that the exceedingly 
rich flora at Puryear, Tenn., is near the top of 
tho beds of Holly Springs age. The plant 
localities which fall in the Holly Springs epoch 
as here delimited are, in ·Mississippi, those 
around O:A'iord in Lafayette County, near 
Lamar in Benton County, and Holly Springs 
and Early Grove in Marshall County; in Ten
nessee, at Puryear and I-Ienry in Henry County, 
Pinson in Madison County, Shandy, around 
Grand Junction, Baughs Bridge, and Lagrange 
in I-Iardeman and Fayette counties; in Arkan
sas, at Boydsville in Clay County, Bolivar 
Creek in Poinsett County, near Gainesville and 
I-Iardys Mill in Greene County; in Louisiana, 
the localities around Shreveport in Caddo 
Parish; and in Texas, at Old Port ·Caddo Land
ing in Harrison County which belongs at tho 
top of the Holly Springs horizon or more prob
ably in the horizon of the Grenada formation. 

These beds are not all of exactly tbe· same 
age, but some of them, for example, the beds 
in the very rich locality at Puryear, are much 
younger than the bulk of the Holly Springs. 
A detailed argument for these correlations is 
believed to be unnecessary. The exact corre
lation is shown in the accompanying columnar 
sections (fig. 10) and is based on the facts pre
sented by tili.e local distribution of tho flora 
as given in the ~hapter ~evoted to that subject 
as well as in the table of distribution. · 

Tho Grenada flora includes these species: 
Crenomyces pestalozzites. 
Meniphylloides ettingshauseni. 
Pteris pseudopinnreformis. 
Cupressinoxylon calli. 
Poacites sp. 
Cyperites sp. 
Nipadites bmtini umbonatus. 
Sabalites grayanus. 
Canria eocenica. 
Phyllites wilcoxensis. 
Hicoria antiquorum. 
Juglans sch:imperi. 
Engelhardtia ettingshauseni. 
Myrica wilcoxensis. 
Dryophyllum tennesseensis. 
Dryophyllum :amyearensis. 
Planera crenata (?). 
Artocarpus lessigiana . 
.Artocarpus pungens. 
Artocarpus dubia. 
Ficus puryearensis. 
Ficus eolignitica. 
Ficus monodon. 
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Ficus. harrisiana. 
Ficus artocarpoides. 
Proteoides wilcoxensis. 
Banksia saffordi. 
Banksia tenuifolia . 

. Cinnamomum postnewberryi. 
Cinnamomum ·huchii. 
Persea longipetiolatum. 
Persea wilcoxiana. 
Oreodaphne salinensis. 
Oreodaphne coushatta. 
Oreodaphne obtusifolia. 
Mespilodaphne eolignitica. 
Mespilodaphne coushatta. 
N ectandra lancifolia. · 
N ectandra pseudocoriacea. 
Cryptocarya eolignitica. 
Laurinoxylon branneri. 
Capparis eocenica. 
Chryso hal an us inreq uaEs. 
Cluysobalanus eocenica . 
lnga mississippiensis. • 
Inga laurinafolia. 
Inga wickliffensis. 
Mimosites variabilis . 
Cassia glenni. 
Cassia lowii. 
Cassia bentonensis. 
Cassia mississippiensis. 
Cresalpinites bentonensis~ 
Gleditsiophyllum eocenicum. 
Sophora wilcoxiana. 
Sophora lesquereuxi. 
Dalbergites ovatus. 
Dalbergites ellipticifolius. 
Leguminosites wickliffensis. 
Leguminosites arachioides. 
Carapa eolignitica. 
Anacardites grevilleafolia. 
Anacardite§ metopifolia. 
Metopium wilcoxianum. 
Ilex ( ?) affinis. 
Ilex sp. 
Celastrus taurinensis. 
Celastrus veatchi. 
Cupanites eoligniticus. 
Cupanites loughridgii. 
Sapindus oxfordensis. 
Sapindus bentonensis. 
Sapindus mississippiensis. 
Sapind us formosus. 
Sapindus eoligniticus. 
Sapindus coushatta. 
Rhamnites berchemiaformis. 
Rhamnus coushatta. 
Rhamnus clebmni. 
Grewiopsis tennesseensis. 
Sterculia puryearensis. 
Sterculiocarpus eocenicus. 
Dillenites texensis. 
Dillenites tetracerafolia. 

· Dillenites microdentatus. 
Ternstrcemites ovatus. 
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Ternstrremites lanceolatus. 
Myrcia bentonensis. 
Myrcia grenadensis. 
Eugenia densinervia. 
Eugenia grenadensis. 
Terminalia wilcoxiana. 
Melastomites americanus. 
Aralia acerifolia. 
Aralia ~10tata. 
Aralia jorgenseni (?). 
Cornua studeri. 
Chrysophyllum ficifolia. 
Bumelia grenadensis. 
B umelia americana. 
1\fimusops mississippiensis. 
Diospyros brachysepala. 
Fra..•dnns johnstrupi (?). 
Apocynophyllum sapindifolium. 
Apocynophyllum mississippiensis. 
Apocynophyllum constrictum. 
Citharexylon eoligniticum. 
Exostema pseudocaribreum. 
Calycites ostryafprmis. 
Carpolithus grenade'nsis. 
Carpolithus sophorites. 
Carpolithus pilocarpoides. 

Of these 112 species, 56, or exactly half, are. 
peculiar to the· Grenada formation; the other 
hulf range upward from the older :Holly Springs 
and Ackerman formations. The localities of 
Grenada age include none from Mississippi, ex
ceptGrenadainGrenadaCounty. In Tennessee 
the deposits at Somerville in Fayette County 
and near Trenton in Gibson County are of this 
age. In Kentucky the deposits at Boaz in 
Graves County and at Wickliffe in Ballard 
County are of Grenada age. In Arkansas the 
deposits at Benton and vicinity in Saline County 
and at Malvern in Hot Springs County are be
lieved to be of Grenada age. In Louisiana the 
beds at Coushatta in Red River Parish, which 
contain a large flora, and at ~1ansfield and 
around N aborton in De So to Parish are of this 
age. In I'exas the beds at Old Port Caddo Land
ing in I-Iarriso:n: County belong here or at the top 
of the I-Iolly Springs horizon; the beds exposed 
in the bluff on Sabine River, near IIamilton in· 
Sabine County, the beds on Colorado River in 
Bastrop County, and on Calaveras Creek in 
Wilson County, are believed to be of this age. 
Figure 10 shows the approximate stratigraphic 
relations of these outcrops. 

RELATION TO CRETACEOUS FLORAS. 

The relation of the Midway and Wilcox floras 
to those of the Lower Cretaceous of Texas or 
of the Pot01nac group of the Middle Atlantic 

50243°-16--10 

slope is so ren1ote that direct c-omparisons are 
impossible. The Lower Cretaceous flora be
came practically extinct before the close of the 
Upper Cretaceous, and the abtmdant ferns, 
cycadophytes, and to a less extent the conifers 
were replaced by the prenuntial representa
tives of the now dominant race of plants, the 
Dicotyledon::e. At the close of the Upper Cre
taceous or the· dawn of the Eocene a second 
modernization of the floras of the world. prac
tically wiped out all the older types. 

Very extensive Upper Cretaceous floras are 
now known from both North America and· 
Europe, as well as fr01n the Arctic regions. 
North America is especially rich in Upper Cre
taceous plants, several hundred species having 
been descriqed from the Dakota sandstone and 
from later Cretaceous deposits of the interior 
region. The Coastal Plain from New York to 
Texas is rich in Upper Cretaceous plants,· and a 
large .flora has been described by me from beds 
of this age in the embayment area in Alabama, 
Mississippi, Tennessee, and Texas. This Up
per Cretaceous embayment flora includes about 
150 species, most of which come from the Tus
caloosa formation of western Alabama. 

More than 40 per cent of the genera are not 
represented in the existing flora. The most 
abundant orders are the Ranales, Coniferales, 
and Urticales. The largest genus is Celastro
phyllum. Of the 123 species of Dicotyledon::e . 
87 per cent are Choripetal::e and only 13 per 
cent Gamopetal::e. The flora as a whole indi
cates less tropical conditions than the early 
Eocene floras of the e1nbayment area. 

Not one of these Upper Cretaceous spec~es 
passes over into the Eocene; in fact, none of 
the Wilcox species occur in the Cretaceous of 
this or any other known area. 1 The following 
genera recorded in the Upper Cretaceous of 
the embayment area are not found in the Mid
~ay 0) or Wilcox: 

Abietites. 
Ac~rates. 

Andromeda. 
Androvettia. 
Araucal'ia. 
Bauhini.a. 
Brachyphyllum. 
Celastrophyllum. 

· Cephalotaxospermum. 

Cissites. 
Cladophlebis. 
Cocculus. 
Colutea. 
Coruophyllum. 
Cunninghamite~. 
Cycadinocarpus. 
Dammara. 
Dermatophyllites. 

1 A possible exception to this statement is Artocarpus lcssigiana, 
which bas been recorded from the Laramie, but which I am not sure 
came from that horizon. 
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Dewalquea. 
Dicksonia. 
Doryanthites. 
Dryopterites. 
Eorhamnidiurri. 
Equisetum. 
Geinitzia. 
Gleichenia. 
Hymen::ea. 
J ungermanni tes. 
Kalmia. 
Liriodendron. 
Liriodend ropsis. 
Malaprenna. 
Manihotites. 
Marattia. 
Menispermi tes. 
Myrsine. 

Palreocassia. 
Panax. 
Persooiria. 
Pinus. 
Piperites. 
Platanus. 
Podozamites. 
Populus. 
Protodammara. 
Protophyllocladus. 
Pterospermited. 
Salix. 
Sapotacites. 
Sassafras. 
Sequoia. 
Tricalycites. 
Tum ion. 
Widdringtonites. 

The most prominent of these forms with re
gard to plant evolution are the gymnospermous 
genera Abietites,· Androvettia, Araucaria, 
Brachyphyllum, Cephalotaxospermum, Cun
ninghamites, Cycadinocarpus, Dammara, Gei
nitzia, Pinus, Podozamites, Protodammara, 
Protophyllocladus, Sequoia, Tumion, and Wid
dringtonites. Upper Cretaceous genera which 
were expected in the Wilcox but which have 
not been discovered are Bauhinia, Coccuius, 
Gleichenia, Hymen::ea, Liriodendropsis, Marat
tia, Myrsine, Pterospermites, and Sassafras. 

The following 24 genera recorded from the 
Upper Cretaceous of the embayment are also 
found in the Wilcox: Cassia, Cinnamomum, 
Citrophyllum, Cordia, Crotonophyllum, Dios
pyros, Eugenia, Ficus,. Grewiopsis, Ilex, Inga, 
Juglans, Leguminosites, Magnolia, Myrica, 
Nyssa, Oreodaphne, Paliurus, Persea, Prote
oides, Rhamnus, Sabalites, Sapindus, and Zizy
phus. It is thus evident that one of the strik
ing features of difference between the two floras 
is the elimination ·of the Mesozoic coniferous 
types like Androvettia, Brachyphyllum, Cyca
dinocarpus, Dammara, Geinitzia, Podozamites, 
Protodammara, Protophyllocladus, and Wid
dringtonites, and the withdrawal frGID this 
region, more or less in response to climatic 
conditions, of Araucaria, Pinus, Andromeda, 
Liriodendron, Malapcenna, Menispermites, Per
soonia, Platanus, Sali.""\:, and the like. 

There is, however, a well-defined basis for 
the statement that the Eocene floras were 
modernized, which is furnished by the follow
ing 62 Wilcox genera, all but 6 of which are 
dicotyledonous and of modern aspect, that 
have not been found in the Upper Cretaceous: 

Crenomyces. Hirrea. 
Meniphylloides. Banisteria: 
Glyptostrobus. Drypetes. 
Taxodium. Metopium. 
Chamredorea. Anacardites. 
Canna. Heterocalyx. 
Hicoria .. Maytenus. 
Paraengelhard tia. Cupanites. 
Engelhard tia. Dodonrea. 
Pseudolmedia. Reynosia. 
Palreodendron. Sterculiocarpus. 
Knightiophyllum. Bombacites. 
Aristolochia. Dillenites. 
Coccolobis. Ternstroomites. 
Anona. Myrcia. 
Asimina. Calyptranthes. 
Mespilodaphne. Laguncularia·. 
Cryptocarya. Combretum. 
Capparie;. Terminalia. 
Chrysobalanus. Conocar)ms. 
Pithecolobium. Melastomites. 
Cere is. lcacorea. 

· Cresalpinia. Sideroxylon. 
Gleditsiophyllum. Chrysophyllum. 
Sophora. Mimusops. 
Canavalia. Osman thus. 
Fagara. Citharexy Ion. 
Simaruba. Avicennia. 
Carapa. Solanites. 
Cedrela. Exostema. 
Vantanea. Guettarda. 

Some of these have Cretaceous relatives. 
For example, Capparis is represented by the 
Tuscaloosa species of Capparites, Conocarpus 
is represented in the Tuscaloosa by Conocar
pites, Sapotacites represents Upper Cretaceous 
Sapotace::e, and some of the numerous Upper 
Cretaceous species of Celastrophyllum may 
represent the Wilcox genus Ternstrremites. 

It is obvious without further discussion that 
the Wilcox flora is decidedly more modern than 
not only the Upper Cretaceous floras of the 
embayment area but even the youngest known 
Upper Cretaceous floras rep res en ted by the 
Laramie flora of North America and the Maes
trichtian flora of Europe and is almost wholly 
unlike t~ose floras. ':(he flora of the Wilcox is, 
then, in complete accord with the stratigraphy 
and paleozoology in indicating that it is 
decidedly post-Mesozoic and much younger 
than any known Upper Cretaceous floras. 

RELATION ~0 THE MIDWAY(?) FLORA. 

The Midway 0) flora is so small that it 
affords little basis for comparison. However, 
none of its types are Cretaceous and 30 per 
cent of its small number of species are common 
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to the Wilcox; in addition, 80 per cent of its 
species are found in the floras of the Raton and 
Denver formations of the Rocky Mountain 
province. It may therefore be considered to 
be essentially the same type of flora as that of 
the Wilcox, one which, if it could be known in 
its entirety, would be found to contain anum
ber of identical species and others ancestral to 
those of the ·wilcox. 

RELATION TO THE CLAIBORNE FLORA. 

A ln.rge flora from different horizons in the 
Claiborne group has been more or less fully 
described in manuscript, but the only published 
account is that of the small upper Claiborne 

be very definitely correlated with the European 
section. In my table of distribution and in 
this discussion I have ignored the Lance 
formation of the Rocky Mountain and Great. 
Plains province, as the flora of that forma
tion has never been fully described, though it 
is represented in the literature by lists of 
species that indicate a flora much less exten-· · 
sive but essentially Fort Union in its facies. 
Those who wish to make comparisons with 
the flora of the Lance are referred to the pub
lications of F. H. Knowlton on this subject. 

FLORA OF THE RATON FORMATION. · 

flora fr01n Georgia described by me in 1914 in Willis T. Lee has proposed the name Raton 
Professional Paper 84 of the United States formation for a series of coal-bearing sand
Geologicu.l Survey. Plants of lower Claiborne stones in the Raton Mesa country of north
age have been collected by me in Arkansas,. and eastern New Mexico and southeastern Colo
upper Claiborne plants are now represented in rado (the Raton and Trinidad coal fields), 
the collections from Georgia, Alabama, Missis- which carry an abundant flora, recently de
sippi, Arkansas, and Texas. scribed in an unpublis~ed paper by F. H. 

The following Wilcox speci.es have already Knowlton. The first plants fron1 the .Raton 
been recognized in the Claiborne: Aneimia formation to be studied were collected by Le 
eocenica, Taxodium dubium, Oreodaphne obtu- Conte in.1867 and submitted to Lesquereux, who 
sifolia, SazJindus mississippiensis, Sapindus referred them to the Eocene. Hayden visited 
formosus, Myrcia bentonensis, and Diospyros the reO'ion in 1869, and his collections were like
brachysepala. Moreover there are Claiborne wise studied by Lesquereux, who pointed out 
species which are affiliated with Wilcox species their affinity with the '' Eolignitic" [Wilcox] of 
in the genera Ficus, Coccolobis, Pisonia, Engel- Mississippi, as it was known to him.1 According 
hardtia, Ci.nnamomum, · Persea, Nectandra, to Knowlton,Z the Raton flora comprises 148spe
Inga, Cresalpinites, Sophora, Celastrus, Zizy- cies, of which 5 occur in the Laramie and about 
phus, Ternstrremites, Laguncularia, Combre- 40in theDenverformation. From thefloralrela-, 
tun1, Tern1inalia, Conocarpus, and Mimusops. tions, as well as the stratigraphic and structural 
Though only 2 per cent of the Wilcox species relations, Knowlton and Lee conclude that the 
have been recognized in the Claiborne, this figure Raton formation represents the southward con
nlay be slightly increased when the Claiborne · tinuation of the Denver along the Rocky Moun
floras are finally published. The community of tain front. The relation to. the Wilcox, first 
genera show that the Claiborne flora is similar recognized by Lesquereux, is confirmed in the 
in its general facies to that of the Wilcox, and recent studies, although the size and coastal 
the very marked differences are in the main dif- character of the Wilcox flora render the affinity 
ferences in specific and not in generic types. less prominent than it was when comparatively 

COMPARISON OF WILCOX FLORA WITH OTHER few species were known in each area. 
AMERICAN EOCENE FLORAS. The following Wilcox species are represented 

in the Raton flora: Sabalites grayanus, Juglans PURPOSE OF THE COMPARISON. 
berryi, J uglans schimperi, Engelhardtia ettings-

A comparison of the Wilcox flora with other hauseni, Dryophyllum moorii, Dryophyllum 
Americn.n Eocene floras adds but little to our tennesseensis, Ficus schimperi, Ficus monodon, 
knowledge of the Wilcox. At the same time Ficus harrisiana, Ficus denveriana, Ficus pseu
it will shed sonic light on the age of some of dopopulus, Ficus pseudolmediajolia, Ficus 
these floras, as the Wilcox is very definitely 
fixed stratigraphically and paleozoolo'gically 
and since, as I will show subsequently, it can 

1 U.S. Geol. and Geog. Survey Terr. Fifth Ann. Rept., Suppl., p.19, 
1872. 

2 Knowlton, F. H., Am. Jour. Sci., 4th ser., vol. 35, pp. 526-530,1913. 

'. 
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neopl~nicostata, Ficus occidentalis, Ficus 
artocarpoides, Osmanthus pedatus, Euonymus 
splendens, Leguminosites arachioides, Oombre
tum oval is, Magnolia angustifolia, Magnolia 
leei, Oinnamomum mississippiensis, · Nectandra 
lancifolia, Zizyphus meigsii, Apocynophyllum 
wilcoxensis, Terminalia lesley ana, and Termi-· 

· nalia hilgardiana. Sixteen of these species are 
peculiar to the two formations. 

In addition to the species common to both 
formations a number of closely related forms 
are found in each formation, the distinctness: 
of some of them being a matter of personal 
opmwn. The following Wilcox species are 
represented by closely allied forms in the 
Raton formation: Aneimia eocenica, Asplenium 
hurleyensis, Pteris pseudopinnreformis, Ohamre
dorea danai, Oanna eocenica, Dryophyllum 
puryearensis,. Artocarpus wilcoxiana, · Oinna
momum oblongatum, Cassia glenni, Sophora 
henryensis, and Sapindus eoligniticus. 

This is an imposing array of identical or 
closely related forms and indicates that the 
two floras can' not differ very materially in age; 
that is, that one can not be Eocene and the 
other Cretaceous. The Wilcox differs from the 
Raton flora in the large number of Leguminosre 
and Lauracere, and in the presence of many 
genera whose representatives still live in the 
tropical and subtropical regions of America. 
The presence of 2 Laramie species in the Raton 
and the fact that the commonest and not the 
most significant forms usually occur in re
mote areas, leads me to the conclusion that the 
Wilcox flora is somewhat younger than the 
Raton flora to which it bears the same rela
tion that it does to the Midway ( ~) flora. This 
conclusion is also influenced by the strati
graphic relations in the embayment area and 
the result is that I consider the Midway as in 
whole or in part synchronous with the Raton. 
I have seen a large amount of the Raton ma
terial in connection with my Wilcox studies and 
have also visited the area and feel entirely 
justified in the conclusion that it is of Eocene 
age and slightly older than the· Wilcox. 

FLORA OF THE DENVER FORMATION. 

Although fossil plants were discovered in the 
Denver Basin by Le Conte in 1867, it was not 
until 1896 t"hat the Arapahoe arid Denver 
formations were shown to be so strikingly dis
tinct from the Laramie in structural relations, 

stratigraphy, and fossil content. 1 Although-the 
flora of the Denver formation is large, it has 
never been adequately described, and the dif
ficulty of disentangling the early records is so 
great that no list has ever been published. The 
published Denver species number 98, according 
to .Knowlton.2 Large collections have been 
made, and the real Denver flora is undoubtedly 
much more extensive, for many new species 
are discovered when a flora receives mono
graphic study. 

The following Wilcox species are recorded 
from the Denver: Asplenium eolignitica, Pteris 
pseudopennreformis, Taxodiurt~ dubium, S abalites 
gray anus, J uglans schimperi, Artocarpus lessigi
ana, Artocarpus pungens, Ficus occidentalis, 
Ficus denveriana, Ficus pseudopopulus, Ficus 
planicostata latifolia, Leguminosites arachioides, 
Rhamnus cleburni, Aralia notata, Oinnamomum 
affine, and Oornus studeri. Eight of these species 
have not been found in the Raton formation. 

The following Wilcox species ·are repre
sented by closely allied forms in the Denver 
flora: Ficus monodon, Ficus harrisiana, Ficus 
plani~ostata maxima, Oinnamomum mississip
piensis, Per sea longipetiolatum, ·and Rhamnus 
coushatta. 

According to Knowlton, nearly half the de
scribed Denver species occur in the Ratori flora, 
and he is emphatically of the· opinion that the 
two floras are nearly if not exactly synchronous. 
The Denver flora differs from that·of the Wilcox 
in the individual abundance and· specific dif
ferentiation of Quercus, Platanus, and Populus, 
in the large number of ferns, and in the presence 
of a Ginkgo. The families Aceracere, Capri
foliacere, and Vitacere, which are present in the 
Denver, are unknown in the Wilcox. 

What was said r~garding the Raton flora is 
equally true of the Denver flora, that though 
it is somewhat older than the Wilcox flora its 
sin1ilarities to that flora, as well as its facies as 
a whole, are sufficient to indicate its Eocene 
age. 

THE FORT UNION FLORA. 

The Fort Union formation has furnished a 
very extensive.flora, and although it was long 
confused with the Laramie both paleontologists 
and geologists are now agreed that it is of 
Eocene age. -

1 Emmons, S. F., Cross, vVllitman, and Eldridge, G. H., Geology of 
the Denver Basin in Colorado: U. S. Gaol. Survey Mon. 27, 1896. 

2 Am. Jour. Sci., 4th ser., vol. 35, p. 528, 1913. 
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The following Wilcox species are found in the 
Fort Union: Glyptostrobus europreus, Taxodium 
dubium, Hicoria antig_uorum, J uglans schimperi, 
Ficus artocarpoides, Parrotia cuneata, Legumino
sites arachioides, Oelastrus taurinensis, Ter
minalia hilgardiana, Aralia acerifolia, A·ralia 
notata, and Diospyros brachysepala. Seven of 
these species are not found in the Raton or 
Denver formations, so that there are alto
gether 41 Wilcox species, or more than 10 per 
cent of the flora and about half of the Wilcox 
species that hn,ve an outside distribution, which 
occur in the Raton, Denver, or Fort Union 
for1nations of the western interior region. 
Wilcox species which have closely related forms 
in the Fort Union are Ficus monodon, Ficus 
pseudo populus, Oinnamomum mississippiensis, 
Oinnamomum buchii, Oreodaphne coushatta, 
Oelastrus veattJhi, Euonymus splendens, Sapin
dus pseudajjinis, Sapindus oxfo.rdensis, Sapindus 
formosus, Sapindus eoligniticus, Rhamnus eolig
niticus, Gre'Wiopsis tennesseensis, and Apocyno
phyllurn sapindifolium. 

After elin1inating duplications there are in 
addition 21 Wilcox species which have closely 
related forn1s ·in the Raton, Denver, or· Fort 
Union forn1ations. The Fort Union embraces 
a great thickness of continental deposits which 
extend from the top of the Lance formation 
upward to the base of the Wasatch, so that it 
obviously extends fron1 a horizon near the base 
of the Eocene to the Wasatch, which is corre
lated by Osborn 1 with the Ypresian of France. 
It ther.efore follows that the Wilcox is in part 
the equivalent of the Fort Union and the 
Wasatch. It n1ight have been expected that 
there would be much n1ore comn1unity of 
facies between two s~ch extensive floras of so 
sin1ilar age, but this is not the case. The Fort 
Union flora abounds in hardwood trees of up
land type· and temperate affinities. It grew; in 
a topographically varied region of wide extent 
and grea~ inequalities of climate, especially of 
rainfall, ren1ote fron1 the sea, and it appears to 

· represent, in part at least, a southward spread
ing of Jnore northern forn1s. 

li'LOltA OF THE GREENLAND TERTIARY. 

l\1ore than 200 species- of Tertiary' plants 
were recorded by I-Ieer fron1 western Green
land. This very ren1arkable flora was de
scribed fr01n n1aterial more fragn1entary than 
!-leer's figures would len.d one to suspect. 

1 Osborn, H. F., U.S. Goo!. Survey Hull. 361,1909. 

Hem·'s preparation for this great work was his 
long-continued studi_es of the Swiss Miocene 
(Aquitanian to Tortonian), so that many of 
the Greenland fragments naturally received 
nan1es of the European Miocene forms most 
familiar to· their describer. Many of these 
detern1inations of Arctic plants are erroneous, 
and until the subject is reworked with the 
original n1aterial at hand atten1pted correla
tions are fruitless. Heer called the Greenland 
flora Miocene. Saporta, and following him 
Starkie Gardner, pointed out its earlier age. 
It is referred to the Eocene in the last edition 
of De Lapparent, and Menzel recently advances 
the view that it is in pa:t·t Eocene and in part. 
Aquitanian.· Students in general have come· 
to assume that it was Eocene or. Oligocene, the· 
preponderance of opinion perhaps favoring its. 
Eocene age. 

The following 5 Wilcox species occur in the· 
Greenland Tertiary: Glyptostrobus europreus, 
Taxodium dubium, Aralia jorgenseni, Fraxinus 
johnstrupi, and Echitonium lanceolatum. Two 
or three additional Wilcox species are repre
sented in Greenland by closely allied forms. I 
consider the Wilcox as older· than the Green
land Tertiary, the interval being perhaps 
measurable by the time it took these forms to 
reach Greenland from the embayment region. 
In the embayment region the succeeding 
Claiborne floras are more tropical than the 
Wilcox and those of the Vicksburg group (lower 
Oligocene) ;mark the ;maximum of the north
ward trend of equatorial conditions. The, 
Greenland Tertiary flora was possibly contem-· 
poraneous with these southern floras, fron1 the 
Claiborne to the Vicksburg, which show the· 
most tropical conditions. It would not be 
worth while to dwell on this point were it not 
that in the Upper Cretaceous the floras of the 
mnbayment can be traced without. any striking-

.. ehange from Texas and Alabama northward in 
the interior and along the Atlantic coast to the· 
same localities in western Greenland. The 
difference in this respect between the Upper· 
Cretaceous and Tertiary is still unexplainable. 

RELATION TO EUROPEAN EOCENE FLORAS .. 

Though it is not yet possible to make exact. 
correlations of n1inor horizons on the two sides. 
of the Atlantic the increasingly apparent syn-· 
chroneity of the ;more important diastrophic. 
events lends support to the theory that these· 
events are due to general and not local factors .. 
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It is not now and perhaps never will be ad
visable to part with the terminology and con
sequent perspective which has orginated in the 
historical development of the Cenozoic geology 
of southeastern North America. At the same 
time the standard chronologie units should be 
international and not provincial. In order, 
therefore, to state the results of my study of 
the American Tertiary floras in terms of general 
understanding, I have attempt~d correlations 
with standard European sections, and as the 
Eocene and Oligocene terranes of the Paris 
Basin were not only the first to be elucidated 

different continents and by nlon3 exact corre
lation between these remote regions. It is 
obviously impossible to determine in. which 
areas certain types make their first or last 
appearance if our chronology is inexact. This 
is my main reason for attempting precise cor
relation with European plant-bearing horizons. 

The composition, habitat, and environment 
of the .Tertiary floras of southeastern North 
America can be worked out by a careful study 
of the preserved flora, but tllis is after all only 
provincial. Which are the endemic and which 
the exotic types; whence they came and 

. FIGURE 11.-Bketch map showing the area. of Wilcox sedimentation (solid black) and the location of fossil floras with which that of tho Wilcox 
has been compared. 1, Raton formation (Knowlton); 2, Denver formation (Knowlton); 3, Fort Union formation (Knowlton); 4, Kenai 
fot:mation (Hollick); 5, West Greenland (Heer); 6, Bolivia (Engelhardt); 6A, Chile (Engelhardt); 6B, Colombia and Ecuador (Eng<!lhardt); 
7, Sou them England (Ettingshausen, Starkie Gardner); 8, Paris Basin (Watelet, Fritel); 9, Gelinden (Sa porta and Marion) Trieu de Leva! 
(Marty); 10, Provence (Saporta); 11, Ha<Jring (Ettingshausen); 12, Dalmatia (Ettingshausen); 13, Austria (Ettingshausen); 14, Bohemia 
(Ettingshausen). 

but also because the no:r;nenclature · used is 
highly phil~sophic and has already come to be
widely accepted .as the standard, I have en
deavored to make close comparisons with the 
French etages. . . 

Most floral studies are provincial at first and 
many are never further developed. However, 
a great variety of important and interesting 
questions regarding the origin, evolution, mi
gration, and extinction of the plant types of 
the Tertiary, which are in reality the n1ost 
important questions that a study of Tertiary 
floras can solve, can only be attacked by very 
exact comparisons between the floras of the 

whither they went, when they originated and 
when they became extinct-such questions can 
only be answered by the broader stl.J.dy which 
includes the known Tertiary floras of the 
whole world. 

In Professional Paper 84 I gave a brief ac
count of the more in1portant Eocene floras of 
Europe and enumerated the recorded species. 
The present work is so lengthy that it is rwt 
worth while to repeat these enun1erations. 
'):'he areas where Tertiary floras have been 
found with which the Wilcox can be c01npared 
n1ost profitably are shown on the accOinpany
ing sketch n1ap of the world (fig. 11). The 
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whole of the Eastern Hemisphere except Eu
rope has not yet furnished any comparative• 
fossil1naterial, so that at least three-fourths of 
the present land surface of the earth must yield 
its fossil plant 1naterial before questions of ori
gin and nligration can be discussed with any 
approach to finality. Thm:e are some lmown 
Eocene floi·as in European Russia, and the Ter
tiary floras of Manchuria, ·sakhalin, and else
where in eastern Asia offer points of compari
son with the Fort Union flora of the interior 
region of the United States and the Kenai flora 
of Alaska. Engelhardt has also made known 
son1e n1ost interesting Tertiary floras from 
South America. A discussion of North Amer
ican Eocene floras needs a more complete 

·.knowledge of the Eocene paleobotany of Asia 
and South Alnerica. 

No richl y.fossilif erous European plant horizons 
exactly equivalent' to the Wilcox have as yet 
received 1nonographic study. The Eocene of 
the south of England is rich in fossil plants at. 
horizons that I consider equivalent to the Wil
cox, but con1parisons are unfortunately limited 
to the long lists of nomina nucla published by 
Ettingshausen, to which I will have occasion to 
refer in detail. It thus liappens that the .ex
haustively studied Sannoisian floras of Pro
vence and the Tyrol, so effectively mono
graphed by Saporta and Ettingshausen re
spectively; although considerably younger, 
have afforded many more elmnents for coin
parison with the Wilcox than the Eocene flora 

· of England. 
The early Eocene of Europe (Montian and. 

Thanetian stages) includes snuill floras in 
England, Belgiun1, and France, the most exten
sive being the flora of the marnes heersiennes in 
Belgian LiinbuTg, southeast of s~. Troncl, on the 
road to Liege, so elaborately described by Sa
porta and :Marion; that of the travertines of 
Sezanne on the shore of the old lake of Rilly 
east of Pt'tris, monographecl by Sa porta; that 
of the Trieu de Leval in Belgimn (IIainaut), 
D10110graphecl by :Marty; and the s1nall scat
tered floras in the Thanet sands (gre~ de V er
vins, etc.) studied by Watelet and recently 
revised by Fritel of the Paris :Museum. None 
of these floras are extensive enough for de~ 
tailed con1parisons with the Wilcox. Such 
co:mparisons as are possible show that the Wil
cox is younger than the Montian or the Thane
tian, whose #oras are more similar to those of 

the early Eocene of the western interior region 
of the United States and are at least partly 
represented in the embayn1ent area by the de
posits of the 'Midway formation. The one 
feature of noticeable parallelism between these 
early Eocene floras of Europe and that of the 
Wilcox is the abundant and strikingly similar 
species of Dryophyllum in each. 

The next succeeding stage of the European 
:3ectiou is the Sparnacian, which contains 
fossil plants in the "argile plastique" and the· 
"lignites du Soissonnais" of the Paris Basin. 
The old work of Watelet has recently been 
revised by Fritel, and though the flora is 
still. relatively small (less than 150 species) 
it shows resen1blance to the Wilcox in species 
of Asplenium, Taxodiun1 (identical), Sabalites, 
Ficus, Laurus, Cinnamomum, Aralia, and 
Sapotacites. . The Woolwich and Reading 
beds of West Kent, Surrey, and Sussex, in 
England, of this age, ·contain a mostly un
described flora of son1ewhat n1ore temp~rate 
facies than that of the Wilcox, though iL 
affords comparable forms in the genera Lygo
clium, Asplenium, Ficus, Laurus, Aralia, and 
Sabalites. I regar~ the Wilcox as partly the 
equiva;lent of the Sparnacian, although the 
evidence for this correlation can not be con
sidered conclusive. The succeeding stage of 
the European section, the Ypresian, yields an 
extensive flora. Though this flora is not very 
rich in the gres de Belleu of the Paris Basin 
(150 species), it is very representative in the 
pyritized seeds and fruits of the London clay 
on the Isle of Sheppey and in the pipe clay 
of Alum Bay on the Isle of Wight. 

The floi·a of the gres de Belleu has com
parable species of Lygodiun1, Sabalites, Can
nophyllites, Juglans, Myrica, Artocarpidiuin, 
Ficus, Anona, Persea, Laurus, Dryophyllum, 
Cercis, Banisteria, Cinnamomum, Sterculia, 
Acacia, Sn.potacites, Banksia, A.nacarclites, 
Apocynophyllmn, Chrysophyllum, Diospyros, 
Magnolia, Grewia, Terminalia, Eugenia, Gle..: 
ditsia, Cresalpinia, Entacla, and Legun1inosites. 

Picus schimperi is 1nuch like Picus cuspidata 
W atelet, Oreodaphne mississippiensis is repre.:. 
sented by Laurus attenuata Watelet, :Af.espi
lodaphne coushatta by Persea regularis Watelet, 
Cercis wilcoxiana by Cercis deperdita W atelet, 
Gleditsiophyllum fructuosum by Acacia brongni
m·ti W atelet, Gleditsiophyllum entaclaformis by 
Entadd dubia W atelet, Banisteria pseudolauri-
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folia by Banisteria juglandoides Watelet, and Rhamnacere. Araliacere. 
Bumelia americana by Piscidia protogea Filiacere. Cornacere. 

Sterculiacere. Sapotacere. 
W atelet. Bombacacere. Ebenacere. 

The European flora most skilar to that of Ternstrremiacere. Oleacere. 
the Wilcox appears to be that of Alum Bay. Myrtacere. Apocynacere. 
and the Isle of Sheppey,· although this com- Melastomatacem. Verbenacere. 

parison rests on the long list of naP,les (nearly Not only are these families represented in 
all nomina nuda) representing Ettingshausen's both floras, hut the general facies and that of 
preliminary studies of ~hese floras which were each family are much the same. Thus there are 

. never brought to completion. · Thes~ lists were . 42 species of Leguminosre at Alum Bay, and 
republished by me in Professional Paper 84. the. next most abundant families are the Mora-

The Alum Bay flora includes about 275 cere, Lauracere, Sapindacere, Myrtacere, and 
species in 116 genera and 63 families and com- Celastracere, just as in the Wilcox area. Fur
prises 3 thallophytes, 2 ferns, 5 gymnosperms, 6 thermore, on both sides of the Atlantic these 
monocotyledons, and 97 dicotyledons. It is floras show identical climatic conditions and 
thus less extensive than the Wilcox. Never- both include a large number of genera and 
theless the Wilcox flora contains the following families that contain allied species which appear 
39 genera in coronion with that of Alum Bay for the first time. Many of these forms are indi-
(Isle of Wight): cated in the table of distribution, and through

Anemia. 
Glyptostrobus. 
Cyperites. 
Sa halites. 
Myrica. 
Ficus. 
Juglans. 
Banksia. 
Cinnamomum. 
Laurus. 
Pisonia. 
Aristolochia. 
Fraxinus. 
Sapotacites. 
Bumelia. 
Diospyros. 
Aralia~ 

Corn us. 
Magnolia. 
Anona. 

Bombacites. 
Ternstrremites. 
Grewiopsis. 
Sapindus. 
Cupanites. 
Dodonrea. 
Cedrela. 
Celastrus. 
!lex. 
Zizyphus. 
Rhamnus. 

·Eugenia. 
Dalbergia. 
Leguminosites. 
Sophora .. 
Cresalpinia. 
Cassia. 
Acacia. 
Mimosites. 

' 

out the systematic description comparisons are 
constantly made with Ypresian species. 

Comparisons are not as easily made with the 
Sheppey flora, since it consists entirely of fruits 
and seeds. Notwithstanding these difficulties 
it may be noted that 3 Wilcox species, the 
most positively ide1;1tifi~d as well as the most. 
significant of which is Nipadites burtini um
bonatus, are identical with Sheppey forms and 
still others are closely allied to Sheppey forms. 
In addition the following 21 Wilcox.genera are 
represented in the Sheppey flora: Cyperites, 
Canna, Sabalites, Dryophylli.Im, Juglans, Eu
phorbiophyllum, Proteoides, Laurus, Nyssa, , 
Apocynophyllum, Solanites, Sapotacites, Dio
spyros, Magnolia, Sapindus, Cupanites, Eugenia, 

· Myrcia, Leguminosites, Mimosites, and Car
polithus. 

The following 36 Wilcox families are repre- Thus between the Wilcox flora and the com-
sented at Alum Bay: , bined flora of Sheppey and Alum Bay the 
Pinacere. 
Palmre. 
Juglandacere. 
Myricacre. 
Fagacere. 
Moracere. 
Proteacere. 
Aristolochiacere. 
N yctaginacere. 
Magnoliacere. · 
Anonacere. 

Lauracere. 
Mimosacere. 
Cresalpiniacere. 
Papilionacere. 
Meliacere. 
Malpighi_acere. 
Euphorbiacere. 
Anacardiacere. 
Ilicacere. 
Celastracere. 
Sa pi ndacere. 

closest sort of a parallel exists. · 
· In view of the foregoing discussion I have no 
hesitation in making the most positive state
ment that the Wilcox flora is largely of Y pre
sian age. This is rendered conclusive by .the 
exact agreement between the flora of the over
lying Claiborne group and that of the Lutetian 
of Europe as brought out in my unpublished 
studies of the Claiborne flora. 



DISTRIBUTION OF WILCOX PLANTS IN OTHER FORMATIONS. 

The details of distribution of the Wilcox flora in other formations are shown in the appended table. 
Distribution of Wilcox plants in other formation:5. 
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Most similar living species. Habitat. 

- - - -
Crenomyces laurinea ............................ ! •........... 1 ••• Depazea andro:::nedre I Sannoisian ......... I ............ .' .......... . 

Sa"!hirta. 
Crenomyces pestalozzites................. . . . . . . . . . . . . . . . . . . . . . . . . Grap "olites sabaleos 

Fritel. 
Sparnacian .......... 1 Pestalozzia spp ......... I Palmre. 

Aneimia eocenica ......................... , X ...... (a) ......... Aneimia subcretacea I Lower and middle 
I (Saporta). Eocene. 

Lygodium binervatum ................. J. J .. 1 ••• 1 ••• 1 ••• 1 ••• 1 ••• 1 ••• ( ••••••••••••••••••••••••• 1 ••• : •••••••••••••••• 

Meniphylloides ettingshauseni ........... 1 ... 1 ... 1 ... 1 ... 1 ... 1 ... 1 .. .1. .. I Meniphyllum elegans I Lutetian.~ ......... . 
Ettingshausen and 
Gardner. 

Aneimia cicutaria, A. 
cuneata, and A. adi
antlfolia. 

Section Palmata Prantl 
of Lygodium. 

Meniscium ............. . 

Asplenium hurleyensis .............................. (a) ..........•..•........•.......................................•.............. 
Asplenium eolignitica ................................. X ...... Asplenium issyacense Sparnacian .......... Asplenium serra Longs-

Frite1. dorf and Fischer. 
Pteris pseudopinnreformis ........................... (a) X ... : . ........ __ .......................................................... . 
Glyptostrobuseuropreus ........................... ~ ....... X X ........................ Arctic Eocene; Glyptostrobuspendulus 

Kenai of Alaska. and G. heterophyllus 
. Endlicher. 

Taxodium dubium ...................... 1. .. I X I .. J .. I X I X I X I X I .. : ..................... 1 ..... do ............. Taxodium distichum .. . 

Arthrotaxis (?) eolignitica ................................... ·I·.. Arthrotaxis 
Gardner. 

supulata Ypresian ............ 1 Arthrotaxjsspp ........ . 

Zamia (?) wilcoxensis ............................................ Zamia tertiaria Engel- I Eocene of Chile .... -I Zamia pumila Linne ... . 
· hardt. 

Pistia wilcoxensis .......................................................................................... . 
Aracereites friteli ................................................ Aracereites Fritel. ...... I Sparnacian ......... . 

Chamredorea danai. ................................. (a)

1 

... 

1 

... 

1 

... 

1 

........................ 

1 

................... . 
Nipadites burtini umbonatus ................................. X Nipadites umbonatus Ypresian of Eng-

Bowerbank. · land. 
Sabalites grayanus ................................... X X . . . . . . Sabal major Heer ....... Eocene to Miocene .. 

Pistia stratiotes Linne .. 
Spathiphyllum and 

Monstera. · 
Chamredorea spp ....... . 
Nipa fructicans Thun

berg. 
Sabal palmetto ........ . 

C~nn~ eoce~ca ......................... , ... , ... , ... , ... ,(a), ... , ... I ... 1 ........................ 1 ...................• I Canna fiaccida Roscoe .. 

H1cor1a antiquorum ...................... _ . . . . . . . . . . . . . . . X 
Juglans schimperi ............................... , .. X X X .................................. r ...... f ................................ -: ... • ....................................... .. 

a Closely related species. 

American Tropics. 

Climbing, mostly tropi
cal. 

American Tropics. 

American and African 
Tropics. 

River bottoms of south
eastern Asia. 

Southeastern N or t h 
America, swamps of. 

Coastal swamps of Tas
mania. 

East coast of Florida. 

Tropical estuaries. 
Northern South America. 

Central America. 
Tidal waters of tropical 

Indian Ocean. 
Southeastern N o r t h 

America, coastal region 
of. 

South Carolina to West 
.Indies. 
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Distribution of Wilcox plants in othe; formations-Continued. 
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Most similar living species. Habitat. 

----·-------

. ~~i!~a~~~il~i~~i~;ippi~~~i~_-_-_-_-_ ·.:~-----~:I:: :I(~)~:: :1:: :I.~.-~:: l: :1:: l E"~~Ih~r-dti~-: b~~~~i~ l O.lig~~~~~: ~ _·_-_-_-_-_ ~: lo·r~~~~~~~~ ~p-.-. ~::::: :1 CentralAmerica. 
arti Sa porta. 

Engelhardtia ettingshauseni ............. 1 ... 1 .. -1-.-1-. -I X 

_Engelhardtia puryearensis .............. I ... I ... 1 ... 1 .. ."I ... 1 ... I ... I ... I ..................... ~-- .•••••................ 

Myrica wilcoxensis .... ·: ......... ............................. . Myrica spp ............ -I American and Eu-
ropean Tertiary. 

Engelhardtia chrysole
pis Hance. 

Engelhardtia spicata 
Blume. 

Myrica cerifera Linne ... 

and 

Dryophyllum moorii ................. "··.-~-.·I· ....... ol X j· .... + .. D~~~:,num levalense I Thanetian .........•........................ 

Dryophyllum tennesseensis ................. 1 ••••••••• X ..... _ ... Dryophyllum palooocas-1 Thanetian 

I 
tanea and D. curticel- .Ypresian. 
lense. 

rryophvllum puryearensis ........................... (a) ......................................... : . ...................•.............. 
Artocarpuslessigiana ....................... 1 ••••••••• (a) X .................................................. Artocarpus incisa I · Forster. 

±~~6~:~~~:~~~r:~~--~:::::::::::::::::: :::1:::::: :~~ ::: -~- :::::: :::::::::::::::::::~:::: :::::::::::::::::::: -~-r~d~~~~-s-~~~-.-.· .. ::::: 
Artocarpoides wilcoxensis ... , ..... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Artocarpoides spp. . . . . . Thanetian of France ........................ . 
Pseudolmedia eocenica .......... · ...... __ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pseudolmedia spuria 

Grise bach. 
Ficus pseudolmediafolia........... . . . . . . . . . . . . . . . . . . X .....•........................................................................ 
Ficus puryearensis ....... _. ................ (a) .............................................................. Ficus fern1ginea and F. 

angustifolia. 
Ficus neoplanicostata. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X ... : ........................................................................ . 
Ficus puryearensis elongata: ............. } F' · U m • Fi · A bl t Ficus wilcoxensis .......... ___ ~ .. :_ , ____ . . ......... - . . . . .. . . . . . . Icus ]ynx nger..... . . .L ongnan............ ens amencana u e . 
Ficus pseudocuspidata .... ." ...........................................................•...................... Ficus cuspidata Blume. 
F~cus sch_imp~ri ....................... _ ............ X .... _. . . . Ficus cuspidata Watelet Ypresian ........................ : . .......... . 
Ficus eohgmtlca ...................... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ficus elastica, etc ..... . 

~f~~~: ~~id~~~Ji~~ ~ ~ ~ ~ ~ ~ ~::::: : : : : : : : : : : : : : : : : : : : : : : ~ ~) ~ ~ ~ : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :·: : : 
~t~~: ~:~~~~ri~~;;::.-. ~:::::::::::::::::: ·x· ::: ::: ::: ~ <;; ::: ::: :::::::::::::::::::::::: :::::::::::::::::::: :::::::::::: ~::::::::::: 
Ficus pseudopopulus ................................ X X (a) ... Ficus micheloti Watelet Thanetian ..... ,. ............................. , 
Ficus artocarpoides? ............. : . . . . . . . . . . . . . . . . . X . . . X ............................ -.... -.- .... - .......... - .. - - · · · - -- · · . - - - - - - . 
Ficus planicostata maxima .............................. (a) . . . ? .. . . .. .. . . . . . . . . .. . .. . . . Ypresian.' .................................. . 

. Ficus planicostata latifolia ............... :. . . . . . . . . . . . . X .............................. -.- ................. -. -.-.------.--- .. - -- .. . 
Ficus sp ........................................................ Cecropia heerii Ettings- Aquitanian ........ Cecropia spp. and Ficus 

· hausen. spp. 

Southeastern Asia. 

·Do. 

Dunes and sandy coastal 
swamps of southeastern 
North America. 

Southeastern Asia. 

Do. 
Do. 

West Indies. 

Tropical America. 

Oriental Tropics. 

Do. 

Cosmopolitan in 
Trop~cs. 
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-

Knightiophyllum ~lcoxianum .•.•...•.•. , ..... "I" ..... I. .......... .' .................•............. _. ~ ........... , K~~::. excelsa R. 

Palreodendron amer1canum ..................... · ...... I. . . . . . . . . . . . Palreodendron gypso- SannoiSian ................................. . 
. . . 1 1 phih;um Saporta.. . 

Prote01des wtlcoxenSlS.................. . . . . . . . . . . . . . . . . . . . . . . . . Prote01des craBSlpes YpreSI.an ....................... : . .......... . 
I Ettingshausen. 

Banksia saffordi ......................... · ........................ Banksia hreringiana Sannoisian ......... Banksia spp ............ . 
Ettingshausen. 

Banksia tenuifolia....................... . . . . . . . . . . . . . . . . . . . . . . . . Bankffia longifolia Et- Bartonian ....... · ........ do ................ . 
tingshausen. 

~~~~~f~~t~'lti~ti~~~~ ~ ~ ~ ~ ~ ~ ~ ~- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ : ~ ~ ~ ~I~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : 
Coccolob~ uviferafolia ................. -~-. -~(a)l ... I ... I ... I ... I ... I.~ .•.................. ····· ·•· · · · · · · · · · · · · · · · · · · · 

Pisonia eolignitica ......................... (a) 1 •••••••••••••.•••.•••••.•.••••••••••••••••••••••••.••••.•..•••••••••••. 

Pisonia chlorophylloides ......................................... Pisonia eocenica Et- I Sannoisian ........ . 
• tingshausen. 

Aristolochia spp ....... . 
Coccolobk laurifolia 

Jacquin. 
Coccolobis uvifera Jac

quin. 
Pisonia longifolia Sar

gent. 
Pisonia aculeata Linne. 

~~~~~~i~~[:~~:::::::::::::::::: :, ::: :: :. ::: ::: .~. :: :, ::: :::.:::::::::::::::::::::: J:::::::::::::::::: h~~~ :i~~:,~: ~i~.:.:::: 
Anona ampla ........................................................................... 1 ••••.•.••••••.•••••• Anona spp ............. . 

~a~~r~~~~::--:·.--::.:::::::::::::::: ::::::::::::::: ::::::::: :::::::::::::::::::::;:: :::::::::::::::::::: :~~~:£;;:::~~~i~~;;.i; 
, • . 

1 
• • Spr~ngel. 

Parrotm cuneata ... ~ ; ........................ ,. . . . . . . . . . . . X ....... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Parrotta spp .......... . 
Chrysobalanus inrequalis ............. ~ .... 1 ..... :I· ..... , ..... ·I· .......................... , .................... Chr:yso~alanus i c ac_o 

Lmne and C. oblongt
folius Michaux. 

Chry~oba~anus.eo~enica ................. ,: .. , ... , ... , ... , ... , .. ~~- .. , ... , ..... -.~ ... _. ........ ·.· .......... ·.·: .............. .. ~o ................ . 
Acacia wtlcoxensts ............................................. Acacia dianre Ettmgs- Sanno1s1an ......... Acacta oblunata Cava-

hausen. nilles and A. pycnan-
tha Bentham. i* ~;;~~~~~-::·:·:·:·:· :::::::::::::: ::: (?: :: :::::: ::: ::: ::: :::::::::::::::::::::::::::::::::::::::::::: -~::d~:i~~: ~ii~i~~~~'~: 

Inga wickliffensis ...................................... - ........................................................ do ............... . 
Pithecolobium eocenicum ............................. : .................................................... Pithecolobium saman .. 
Pithecolobium oxfordensis ........... ~ ........ (a) ............... Palreolobruin hreringia- Sannoisian .................. : ............ .. 

num Unger. 

Australia. 

Do. 

Do. 

Tropical America. 
Beaches of tropical 

America. 
Do. 

Florida Keys to Brazil. 

West Indian strand. 

Florida Keys and 
throughout \Vest In
dies. 

Tropical America. 
Do. 
Do. 

Antilles. 

Southwestern Asia. 
Subtropical and tropical 

America. 

Do. 
Australian Tropics. 

Tropical America. 
Do. 

West Indies. 
Do. 

Nicaragua to Brazil. 

Cerc_is wilco~iana ........... ~ .......... 

1 

... 

1 

... 

1

. · .

1 

.. l ~ .
1

. · .

1

. · .,. · · 

8~!:~: f~~~~t1e'u~i~ .·. ·. ·. ~ : ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ : : ~.: : ~ ~ : : : ~ ~ ~ ~ : : I~ : ~ : : : : : : : : ~ 
Cercis deperdita Watelet 
Cassia berenices· Unger .. 
Cassia feronire Ettings-

Ypresian .......... 

1 

........................ . 

~~~~~~i:~ · ... ·:::::: . c~~i-~ ~tip~l~·c·e~- Ait~~~: I Tropical South America. 
hausen. 

Cassia berenices Unger .. Oligocene ........ ·1 Cassia apouconita Au-
blet. 

Cresalpinia wikoxiana ................. -I-. -I-. ·I·. -I-. -I-. -I-. -I·. -I-. -I Cresalpinites colligen-·1 SannoisHm ......... Cresalpinia bahamensis 
dus Saporta. Lamarck. 

Cassia bentonensis ..................... , ... , .. ·I· --.•· •••...•.. ·•· · ••. • · Do. 

West Indies. 

a Closely related species. 
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Distribution of Wilcox plants in other formations-Continu.ed. 

_g d 
0. ~ ~ 0. ::1 d d "' <35 

8 0. 0 ,g 8 g. ::1 60 .g .8 ::1 2 ~ .8 t; 2 "' ~ 8 b.O b.O 0 § s:: ~ I Most closely allied fossil species. I Horizon. .... 
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Most similar living species. Habitat. 

- - -- - -

Cresalpinites aculeatafolia ................. (a) . . . . . . . . . . . . . . . . . . Parkinsonia recta Lau- Tongrian ......... -~ Parkinsonia a c u 1 eat a I Southern California to 
' rent. Linne. the Rio Grande. 

Cresalpinites pinsonensis ............... ~ ........ (a) . . . . . . . . . . . . Cresalpinia townshendi Stampian ... · ............................... . 
· Heer. 

Gleditsiophyllum ovatum. . . . . . . . . . . . . . hausen and C. pseudo- .. 
· . {Cassia zephyri Ettings- ) 

Gleditsiophyllum eocenicum ............ }- · · · · · · · · · · · · · · · · · · · · · · glandulosa Ettings- SannOistan. · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · 
· hausen. 

Gleditsiophyllum constrictum ........... } · · ·. {Acacia brongniarti Wa- }Y . 
Gleditsiophyllum fructuosum........... · · · · · · · · · · · · · · · · · · · · · · · telet. prestan. · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · . 
Gleditsiophyllum ellipticum ............ ) · I{T · 1 A · d 
Gleditsiophyllum entadaformis.......... . . . . . . . . . . . . . . . . . . . . . . . Entada dubia Watelet .....•. do.............. Entada spp ............ ·I rAp~ca mertca an 
(}leditsiophyllum minor................ sta. 
Gleditsiophyllum hilgardianum .......................................•.............................................................. 
Sophora henryensis ... ." ..... : . ..................... (a) . . . . . . . . . Sophor;:t europrea Unger . Sannoisian ......... ) 
Sophora wilcoxiana ........................ (a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sophora tomentosaLinne I Tropical strand. 
Sophora palreolobifolia................. . . . . . . . . . . . . . . . . . . . . . . . . Palreolobium spp....... Sannoisian ........ . 
Dalbergia tennesseensis ................. ) · 
Dalberg~a e~ceni~a b • . . . • . • . • . . . . . . . . . . . • •. • • • . . • • • • . • • • . • . . • • • Dalbergia sp...... . . . . . . Eocene to Pliocene. Dalbergia spp ......... -~ Tropical America. 
Dalbergta wtlcoxtana ... ~ .............. . 
Canavalia.eocenica ......................................................................................... .Oanavalia obtusifolia West Indian strand. 

. . ·. . . (Lamarck) De Candolle. 
Legumtnosttesarachtotdes ........................... X X X ...................................................................... . 
Fagara hurle¥ensis .................. ' ... ) . · . ) " ~{Cosmopolitan 
Fagara eocen1ca .. ·:............. .. . . . . . . . . ....................................................... --......... F agara spp .......•.... -- forms. 
Fagara puryearens1s . . . . . . . . . . . . . . . . . . . • 
Simaruba eocenica ......................................................................................... Simaruba glauca De West Indies to Brazil. 

tropical 

Candolle. 
Cedre la m~ssi~s~ppiensis .................................................... ~ . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . Cedrela fis~ilis V ~lloso .. 
Carapa eohgmtlca...................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Carapa gmanens1s Au-

. blet. 
Vantanea wilcoxiana ....................................................................................... Vantanea paniculata 

Urban. 
Banisteria repandifolia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Banisteria 1 au r if o 1 i a 

Linne. 
Banisteria pseudolaurifolia..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Banisteria juglandoides 

Watelet. 
Ypresian ............... do ................ . 

Ba~ster~a fr?ctu~sa ................... } {Ba:J?isteria sotzkiana Et-
B~ruster~a W1~cox1ana. . . . . . . . . . . . . . . . . · · · · · · · · · · · · · · · · · · · · · · · _tmgs~ausen. . 
Hirrea wllcoXIana......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hrrrea mtermed1a Et-

tingshausen. 

}Tongrian .......... I ..... do ................ . 

Y presian .......... , ....................... . 

N orthem South America. 
West Indies and north

em South America. 
Northern South Amer

ica. 
Central America. 

Do. 

Do. 
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drotonophylium eocemcum ............. , .... , ... , .. t .. , ... , .... , .. t. -~- .......... ::.::.::.::. :~·- .: ................. , OrB~:n:~~-teria (Linne) 

Euphorbiophyllum fayettensis ................... 1 •••••••••••• 1 ••• Euphorbiophyllum Ypresian ................................. . 
eocenicum Ettings-

1 I 
hausen. I . 

Drypetes prekeyensis.: ................ I ... I ... I ... I ... I ... I ... I .................................. -......... -.... · Drypetes keyensis ""Ur
ban. 

Drypetes prelateriflora ............................ J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Drypetes lateriflora Ur-
ban. 

Anacardites metopifolia....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .M:etopium metopium 
Small. 

!~"E!lill ~~~:;~;~: :-:-:::::::::::: ::: ::: ::: ::: :~: ::::::::::::::::::::::::::::::::: :::::::::::::::::::: :~~~~~~~~:-:::: ::: 
E:eterocalyx saportana.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Heterocalyx u n g e r i Sannoisian. . . . . . . . . Astronium and Loxosty-

· Saporta. lis. " 
Ilex vomitoriafolia..................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ilax vomitoria Aiton .... 
.M:aytenus puryeareru:is ............ _.... . . . . . . . . . . . . . . . . . . . . . . . . . Maytenus europrea Et- Bohemian Tertiary. Maytenus boaria, M. 

tingshausen. chilensis, and M. ver
ticillatus. 

Oligocene ................................ . Celastrus eolignitica ................... ·1·. ·I·. ·I·. ·I·. ·I· ............. . Celastrus noaticus Unger 
and C. splandidus Sa
porta. 

Celastrus taurinensis.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X ............................. : ................ - .. - - . · · · · - · · · · · · · · · · · · · · 
Celastrus bruckmannifolia .................. (a) . . . . . . . . . . . . . . . . . . Celastrus bruckmanni Wide range in Ter- ....................... . 

· Alexander Braun. tiary. . . 
Celastrus veatchi ........................ : ................ (a),... Celastrus persei and C. Aquitanian ................................ . 

. . andromedre Unger. . 
Euonymus splendens .............................. X ... (a) ... Euonymus proserpinre ..... do ....... : ..... Euonymus spp ........ . 

Ettingshausen. 
Cupanites eoligniticus................. . . . . . . . . . . . . . . . . . . . . . . . . Cupania spp ........... Ypresian .......... Cupania spp .......... . 
Cupanites loughridgii ........................................................................................... do ................ . 
Sapindus pseudaffuiis ..................................... (a) . . . Sapindus affi.nis New-· .................... Sapindus inrequalis De 

· , berry and S. grandi- Candolle. 
foliolus Ward. 

Sap~dus o~fo~d~nsJ.:3 .. : ................................. (a) ............................................... SapindussaponariaLinne 

I~!EiE~i~~7~-:~:·:~~-:-::~ ::: ?: ~:~ :.: <·i ::~ i:l··: .... ·:::··>::::~····: ··:·.::::::::::::.:· :~.~~~~.:::~~~t~: 
' Willdenow. · 

Dodonrea knowltoni ....................... : ............................................... ~ . . . . . . . . . . . . . . . Dodonrea viscosa Linne . 
Dodonrea wilcoxiana. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dodonrea angustifolia 

. . . Swar~z. . . 
Reynosia prrenuntla ....................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J{eynos1a septentr10nali~ 

Urban. 
Reynosia wilcoxiana ......................... ." .................................................................. do ................ . 
Zizyphus falcatus ......................... (a) .................. Zizyphus ungeri Heer. . Oligocene ......... Zizyphus spp ......... . 
Zizyphus meigsii....................... . . . . . . . . . . . . X . . . . . . . .. . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . .. . . . . .. . . . Zizyphus napica ....... . 
Pahurus mississippiensis..... . . . . .. . . .. . . . . .. . . . . .. . . . . .. . .. . .. . Paliurus ten u if o 1 ius Tertiary........ .. .. Paliurus aculeatus La-

' 

· Heer. marck and P. ramos-
. simus Poiret. 

a Closely related species. b Closely related species in the Eocene of Greenland. 

Bahamas. 

Florida Keys and West 
Indies. 

Do. 

Do. 

Tropical America. 

Brazil. 

Virginia to Florida Keys . 
Tropical and. subtropical 

South America. 

Southeastern Asia and 
North America. 

Tropical America. 
Do. 
Do. 

Do. 

Peninsular Florida. 

West Indian strand. 
West Indies. 

. . 
Florida Keys and ·Ba

hamas. 
Do. 

Tropical America. 
Java. 
Asia. 
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Distribution of Wilcox plants in other fonnations-Continued. 

_g 
P. ~ ~ P. 0 

_g d d a5 s P. 0 .s s §' :: ... .s 0 0 t:ll ~ 3 ~ I Most closely allied fossil species. I 
0 to d ~ s ..... to 

~ 8 E 3 § Horizon. 
C) 0 

I>. ~ :: ~ .s ... ~ Q) d .0 § C) 

~ .0 "' d :> r:l 
-a ~ ~ § "C:l ·a ~ r:l 

~ ::s 
p, C) 

6 > ~ p:; A ~ r.:l 

Most similar living species. 

- - -- - - - -
Paliurus pinsonensis .................. -1- .. !- .. 1 ... ! ... 1 ... 1 ... 1 ... 1 ... 1 Paliurus colombi Heer .. ! Arctic Eocene ..... -I Paliurus aculeatus La-

marck and P. ramos
. simus Poiret. 

. Rhamnus eoligniticus ...................... _____ .. _____ . _ (a) __ . Corn us rhamnifolia 0. Point of Rocks, I ....................... . 
. . Weber. Wyo. 

~~:=: ~~:~:!1~::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : C;! : : : : : : : : ~ :·: : : : : : : : :~: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :I: : : : : : : ~ : : : : : : : : : : : : : : : : 
Grewiopsistennesseensis ................ ___ ... ___ ......... (a) ___ Populussp ............. FortUnionandArc- Grewia spp ........... . 

· · tic Eocene. 

Sterculiocarpus eocenicus ................... _____ ... __ ... ___ . _.. Sezanella major Viguier. Thanetian ................................ . 
Sterculiocarpus sezannelloides .................. ___ ... _ . ___ .... ___ .... do ...... ~ .......... _ .... do .................................... . 

··Habitat. 

Asia. 

Do. 

Sterculiapuryearensis .................................... ___ ... Platanussirii Unger •.... Styrian Oligocene .. 

1 

....................... . 

Bombacites formosus .................................. __ . _ ..... Bombax neptuni Et- Sannoisian .. ~ ...... Bombax spp .......... . 
tingshausen. · 

Tropical America. 

Dillenites tetracerafolia ................. I ... I." .I ... I. .. I.-._,_ .. Tetracera spp ......... -I Cosmopolitan 
Tropics. 

Dillenites microdentatus .............. -I- ... _ . __ ....... _ .. ___ . . .. Castanea sezannensis Thanetian ....... __ Dillenia spp. and Tetra-
Watelet. ceras spp. 

Calycites davillaformis ....... __ . ______ .. ___ . _____ . __ . _____ . __ . ___ .. __ .... ____________ ..... ____ ............ Davilla spp .. __ . __ .. __ ·I Tropical America. 
Ternstrremites eoligniticus ............................ ___ . __ . . . . Ardisia myricoides Et- Aquitanian. . . . . . . . . Freziera spp. . . . . . . . . . . . Do. 

in 

tingshausen. 

~i~~~~t:f~~~~~~~~~~~---~~~~~--~: ::: ~~~ ::::::::: ·x· :::::: :::::::_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_~: :::::::::·::::::::::: ::::::::~:::::::::::::::~ .. 
Cinnamomum postnewberryi ..... __ ................... __ . __ .... (a) .................. __ ..... _ ... _. __ ......... ___ ... __ .. _: __ ..... _ .. _____ . 
Cinnamomum mississippiensis ........ __ . (a) ...... __ . X (a) (a) (a) ........................... __ ......... __ .. __ ...... _. __ ... ____ . ___ ... , __ 
Cinnamomum oblongatum .. _ ....... __ ... _(a)._ . • . ·.(a) .. _ . __ . _____ .. ___ ... _. _ ... _. __ ......••... ___ ...•.. _. ____ . _ ..•....•. _. _______ _ 
Cinnamomum vera ........ _ ... __ ............ __ ....... __ ....... __ Cinnamomum rossmas- .............. __ . __ . Cinnamomu,m spp .. · ..... Asia. 

leri Heer. 
Cinnamomum buchii ..................................... (a) X ........................ Eocene to Miocene ....... do................. Do. 
Persea longipetiolatum ........ __ ..... __ . __ .... __ ....... (a) ... __ . __ ....................... ~ ............. ____ . Persea spp .............. Tropical America. 
Perseawilcoxiana ...................... 1 ••• (a) ................................................................... do................. Do. 

· · {Litsrea expansa Saporta Thanetian ......... ) 
· · · . . and Marion. Oreodaphne mtsstsstpptensts............. . . . . . . . . . . . . . . . . . . . . . . . . L tt t W te y . Oreodaphne spp ........ . aurus a enua a a - prestan ......... . 

. let. 
Do. 

the 

Oreodaphne coushatta .................................... (a) ... _ .. _ ........................... __ ....... _ ... ___ ..................... . 
Oreodaphne pseudoguianensis........... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Oreodaphne guianensis I Northern South America. 

Aublet. 
Oreodaphne puryearensis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Oreodaphne freteus N ees 
Oreodaphne obtusifolia ................... 

1 

X ......... -- .... --. Cinnamomum s e zan- Thanetian ....... ____ .... __ ............... . 
nense Saporta. 

Mespilodaphne pseudoglauca . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mespilodaphne glauca .. I Brazilian Tropics. 

Do. 
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Mesp~1odaphne eo1ignitica ................ t .......... -~- .................. ---- _·--------- ...... -.............. Mlr~~~:fhne sassafras I 
}.~esp!1odaphne co~atta .. _ ............. _- .. 

1 
............ 

1 

......... Persea r~artsWate1e~. Ypresta;n ................................. . 
Mesptlodaphne pur) earensts......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . Persea pa reomorpha Sa Thanetlan ...................••............ 

Nectandra g1enni ......................... 1 ............ ~- ........... ~~~ ~~ .l\:~~~~.... . . . . . . . . . . . . . . . . . . . . N ec·tandra patens Grise-

! 
bach and N. krugii 
Mez. ,, 

N ectandra 1ancifolia ....................... 1( a) .. _I_ .• , X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N ectandra anti 11 an a 
Meissner. 

Nectandrapseudocoriacea ...................................... Laurus primigenia Un- Eoceneto:Miocene .. Nectandra coriacca 
ger. Grisebach. 

Cryptocarya eo1ignitica .............................. · .......................... - ........................... Cryptocarya spp ....... . 
Lauri_noxylon branneri ....... ___ . _ . _ . __ ...... __ . . . . . . . . . . . . . . . . La~ biser_ia~ Cas~ary. T~:tiary of Russia ........ : ................ . 
Myrcm vera ........ _ ... _._ .... _________ . __ . ____ .. __ ............ MY!cm lancifolia Fned- Oligocene ......... Myrcta rostrata De qan-

rlch. dolle and M. acutata 
· Berg. 

~~~~: ;:~~!~~ ~ ·_· ~: : : : : : : : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : : :: : : : :: : : : : ::: : : : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : ~~~~~ai ikr~b~th~~~~. 
M . "f li · OJ?P· . 

~~~~r~i:::::-:::::: :::::::::: : : x: :::: :::: ::' :::::::::::::::::::::::::::: :::::::::::::::::: :~]~:~~:::·:·:·:·::::::: 
Calyptranthes eocenica. ___ .............. _ .... __ ... __ . . . . . . . . . . Myrtus rectinervis Sa- Tongrian. . . . . . . . . . Calyptranthes syzygium 

. . . porta. _ (Lm~:u~) Swartz. 

!~~===::·:·:::::::::: ::::t: :::::::::.::::::::::::::::::::::::::::::::::: :::::::::::::::::::; -:~i~!:~:~~;::i:: 
· rhombea, and E. con-

Eugenia puryearensis ........................... _ .. ___ .. _ ................................................. . 
Laguncularia preracemosa .............. 1 ... 1 (a) I ... I ... I ... I ... I ... I ... I ........................ I ................... . 

fusa. · 
Eugenia sp,p .......... . 
Laguncular1a racemosa 

Gartner. 

g~:~~:~~:~b~~iis·.·.-.·-~::::::::::::::: ::: ~~~ :::::: -~- ::::::::::::::::::::::::::::::::::::::::::::::::::::: .?~~~~~~~~-8~-~:::::::: 
Combretum wilcoxensis ................................................................. --- ...... ·.- .... -.--- ----.do ........... --: .. . 
Terminalia lesleyana ....................... ___ . _ .... _ X . __ ... (b) Terminalia radobojensis Tongrian. . . . . . . . . . Terminalia hylobates or 

Unger. T. phreocarpa Eichler. 
Term~na~ahi~gard~ana ...... _ .......... _ X (a) __ ._(a) X ... X ............................................... Terminalia spp ........ -
Term1nalia wllcox1ana ........................................................... -..... -- ..... -- .............. - ... do ...... --- ... -.---
Conocarpus eoligniticus ................ -l- .. (a) 1- .••.•.•... -I- .... -I- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Conocarpus e r e c t u s 

Linne. 

Combretanthites eocenica ................. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Combretum guianaense 
Rushy. 

Me1astomites american us.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Melastomatacere ....... . 
Aralia acerifolia......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X .............................................. - ....................... -
Aralia notata .......................................... X X .......................................... -- ............ -- ............ . 
Aralia jorgenseni?..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Occurs in Arctic Eocene ....................... _ ... _ ................ . 

"~Closely related species. b Similar form in Sparnacian and Ypresian of Paris Basin. 

Do. 

West Indies. 

Do. 

Florida Keys and West 
Indies. 

South America. 

Tropical Brazil. 

Tropical America. 
Do. 

Do. 
Do. 
Do. 

West Indies. 

Tropical America. 
Do. 

Florida Keys and West 
Indies. 

., 
Tropical America. 
Tidal flats of American 

and West African Trop· 
,ics. 

Tropical America. 
Do. 
Do. 

Tropical South America. 

Tropical America. 
Do. 

Tidal flats of American 
and West African 
Tropics. 

Bolivia. 

Tropical America. 
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Distribution of Wilcox plants in other formations-Continued. 
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Most similar living species. Habitat. 

------

. {Oreopanax xalapensis 
Oreopanax minor....................... (Hum b o 1 d t, Bon-
Oreopanax o~fordensis ................ .}. · · · · · · ·; · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · r::c~nJ'o~~- Kunth) 

Comus studeri ........................................ X ...... Artocarpoides conoce- Thanetian .......... 0. taubertianus Don-

}central America.· 

4) 

phaloides Saporta. nell Smith. 

N
Nyssa Wle 'iio~iti~na ....................... } .............. 

1 

............................................. · ........ Nyssa spp .......... _._ .. {SoAuthea_stern North 
yssa o gm ca....... . . . . . . . . . . . . . . . . . men ca. 

Sid~roxylon ellipticus ........................................... Sideroxylon putterliki Aquitanian ........ Sideroxy~o~ surinam- N~rthern South Amer-
. Unger. ense M1kl. Ica. 

Sideroxylon premastichodendron ................... : .............................. :.. . . . .. .. . . .. . . . .. . . .. .. . S. masticho dendron Florida Keys and West 
· . Jacquin. Indies. . 
Chrysop];lyllum ficifolia ..................................................................................... -~ Chrysophyllum olivi- Bahamas and Antilles. 

forme Lamarck. ' 
Bumelia pseudohorrida ..................................................................................... Bumelia horrida Grise- West Indies. 

bach. 
Bumelia hurleyensis .................... I[ I I I I · B t S t Bumelia seudotenax .................. f· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · -.- · · · · · · · · · · · · · · · cunea a war z. · · · · · 
Bumel~a fa;nugi~osafolia ................................................ _. ...................... ·.·: ........... B. lanuginosa Persoon .. . 
Bumeha wllcox1ana ............................................. Bumehaoreadum Unger. SannolSian ......... B. retusa Swartz ...... .. 
Bumelia grenadensis ................................................. do ...................... do .................................... . 
Bumelia americana .............................................. Piscidia protogea \Vate- Ypresian ................................... . 

let. 
Mimusops sieberifolia.............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. sieberi A. De Can-

. dolle. 

lli:~FJ::~$!~;;~;;,:::·:>:::: ::: t~ :::::: :::::::::::.:::::::::::::::::::::: :::::::::::::::::::: -:~r;-:-:r:~~;~~~: 
Linne. 

Diospyros spp ......... . Diospyros brach ysepala ................ -~- . ·1 X 1· . -~- . -~- . -~- . ·1 X I X ~- ...... ~ ............... -~ A widespread Ter-

Icacorea prepaniculata.. .. .. .. .. .. .. .. . . .. . ...... ~. .. . .. .................................. ~i~~- ~~~~~~~- .... . Icacorea paniculata Sud-
worth. 

Fraxinus johnstrupi ? ............................. : ............ J. . . Occurs in Arctic Eocene ...................................... : ..... . 
Osm.an~us pedatus ................................ X ..... T: ................ ~ · .. · · · · .. · · · · .. · .. · .... · · · · · · Os~a~~:x!a~dj1~~~~r~ 
Ech1tomum lanceolatum .....•............................... ·. . . Occurs m Arct1c Eocene. . . . . • . . . . . . . . . . . . . . . Ech1tes spp ........... . 
Apocynophyllum sapindifolium ............ · · · · · · · · · · · · · · · (a )I. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Apocynophyllum wilcoxense ....................... X ......... Neriumsarthacense Sa- Lutetian .................................. .. 

porta. 

Do. 

Southern States. 
West Indies. 

Florida Keys and Ba
hamas. 

Tropical America. 
Do. 

Southeastern N or t h 
America. 

Cosmopolitan in the Trop
ics. 

Florida Keys and West 
Indies. 

Carolinas to Louisiana. 

Tropical America. 
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Cordia eocenica ........................ "j" .. ,. . . . . -~- . . . . . . . . . . . . . . . ..... :. . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . Cordia spp ............ . 
Cordia? lowii ......................... ··} · {C'itharexylon villosum 

X~~:!?'~:Jci=~~~~~~:~:~~::::::~_:J:: :::::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::: A;ke=· ru~ida Jac-

c.,., A vicennia eocenica .............. __ ............................................................................ :~~ .. ............. . 
~ Sol~nites saportana ........................... -~- ............ _ ... " So~~;;::a.. brongniarti S~oisian ....... _. Saracha spp ........... . 

I o Exostema pseudocar.i.breum .......... _ .. _ ................................................ · .................. . Ex o s t e m·a caribreum 
Roemer and Schultes. i-" 

I 
i-" 

Guettarda ell iptica 
Swartz. 

Ca.ryol~thus prangosoi?es .... ·.· ........ _ ... ~ ., ........................ : .......... _ .................... : .. :. . . . . . Prangos spp ........... . 
Carpolithus henryenSlS .................. _ .............. _ ........ Ans~loch1tes ~-- ....... Brandon ligrutes ........................... ·. 

8:~~ll~~:~1f!:~~~~d"e"s·.·_·_·_·_·_·_~:~:::::: :::1::: ::~ ::: :::::::::::::::::::::::::::::::::::: ::::::::~:~::::::::: ~~r!~~~:;r~-~i"It~"bi~-

Guettarda ellipticifolia .................. I ... I ... I ... I ... I ... I ... I.~., ... , ............................................ . 

acere. 
Proteacere ............. . 
Compositre ............ . 
Malpighiacere ......... ~. 
Ostrya spp ............ . 

0:?o~thus proteo~d.es ... :.: ............ 

1 

... 

1 

... 

1 

... 

1 

... 

1 

... 

1 

... 

1 

... 

1 

.... 

1 

............. .- .......... 

1 

................... . 

8ar~~u~~:~rc~~t:O~Id~~---_-_-_·_·_~:::::.:: ::::::::::::::: ~:: ~:: ::::::::::::::::::::::::::::::::::::::::::::::: 
Carpolithus ostryaformis ....................................... Ostrya walkeri •........ Greenl::md Eocene .. 

a Closely related species. 

•'. I 

Do. 
Florida Keys and West 

Indies. 
Tidal flat.s of tropical 

A:mer.ica. 
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Central America. 

Florida Keys to Central 
America. 

Florida Keys and West 
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Tropical America. 
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162 . LOWER EOCENE FLORAS OF SOUTHEASTERN NORTH AMERICA. 

SYSTEMATIC DESCRIPTIONS. 

Phylum THALLOPHYTA. 

Class FUNGI. 

Order PYRENOMYCETES (?). 

Genus CJENOMYCES Berry, n. gen.1 

The presence of spots of different shapes on 
the leaves of fossil plants is exceedingly 
common, and a very large number of so-called 
species of fossil leaf-spot fungi have been de
scribed by Ettingshausen, Heer, Saporta, and 
others. These species are referred for the most 
part to the genera Sphreria, Phacidium, Do
thidia, Depa~ea, Sclerotia,. Hysteria, Rhytisma, 
Xylomites, and the like. A large list of such 
forms was published by Meschinelli in 1892.2 

All these determina-tions are based entirely on 
superficial similarities between the fossil and 
some modern leaf-spot fungus, of which there 
are thousands of species, most of them dis
tinguishable only by their methods of repro
duction or the morphology of their reproduc
tive parts. 

The identification of these fossil forms obvi .. 
ously rests on a very insecure foundation, es-· 
pecially when it is recalled that scale insects 
and a grea~ vttriety of insect galls would re
semble epiphyllous fungi when preserved on 
impressions of fossil leaves. Nevertheless large 
numbers of undoubted fungi are preserved in 
this manner and it is the legitim,ate duty of the 
paleobotanist to describe and illustrate them. 
In order to accomplish this work without un
warranted definiteness in generic classification, 
I propose the term Crenomyces as a form genus 
for leaf-spot fungi of Cenozoic age whose precise 
botanic affinities can not be determined. I do 
not propose to burden the literature with any 
large number of. new forms nor to make any 
new combinations .by referring species which 
other authors have described as Sphreria and 
the like to this genus, but I shall use the term 
in my own studies .Jf Tertiary floras where well
marked remains of this sort require commenlo
ration either because of especial geologic or 
biologic interest. Most such forn1s probably 
represent the Ascomycetes. (See Pl. CXI, fig. 6.) 

1 From Katv6,, recent, and prkqf, a fungus. 
2 Meschinelli ,A., Fungi fossilis, in Saccardo's Sylloge fungorum, vol. 

10,1892. 

C..-ENOl\fYCES LA URINEA Berry, n. sp. 

Plate LXXXVIII, figure 4. 

Description.-Usua.Uy situated or most ex
tensively developed on or near the vascular 
framework of the leaf and comparable with 
modern forms that cause leaf blight by their 
interference with the circulation in the leaf. 
This form is abundant on the leaves of Nectan
dra lowii Berry, particularly along the midrib, 
where perithecia are represented by elliptical, 
more or less confluent masses of discoloration 
about 3 millimeters in length and 1.5 millimeters 
in width, evidently starting as sn1all circular 
spots which become elongated and run together, 
since they are isolated in the upper part of the 
leaf but form a common mass toward the base 
of the midrib. This species resembles Depazea 
andromedre described by Sa.porta 3 on a species 
of Andromeda from the Ligurian (Sannoisian) 
of Aix in southeastern France. 

Occurrence.-IIolly Springs sand, Oxford 
Gully, Lafayette County, Miss. (collected by 
E. W. Berry). 

Oollection.-U. S. National Museum. 

C..-ENOMYCES SAPOTA:: Berry, n. sp. 

Plate XCIX, figure 4. 

Description.-The leaves of Sideroxylon pre
mastichodendron Berry from Oxford are badly 
infested with a leaf blight, which causes the 
formation of irregularly oval spots that range 
in size from 1 millimeter to 5 n1illimeters ·in 
diameter. Margins irregular and commonly 
confluent. Perithecial masses thick, aggre
gated in the basal half of the leaf, especially 
along the midrib. 

Occurrence.-Holly Springs sand, Oxford 
Gully, Lafayette County, Miss. (collected by 
E. W. Berry). ' 

Oollection.-U. S. National Museum. 

C..-ENOMYCES PESTALOZZITES Berry, n. sp. 

Plate IX, figures 2 and 3. 

Description.-Leaf spots circular or eP,iptical 
in outline, rp.argins generally well n1arked, that 
range in size from 0.25 millimeter to 6 nlilli
meters, somewhat thickened and showing con-

a sa porta, G. de, Dernieres adjonctions a Ia flore fossile d' Aix-en· 
Provence, pt. I, p. 7, pl. 9, fig. 12, 1889. · 
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centric surft1ce n1n,rkings. Conunon on. both 
the lon,:f stn,lks n,nd rn,ys of Sabalites grayanus 
Lesquereux and nmned fron1 its resemblance ~o 
those species of the existing genus Pestalozzra 
De Not. which make their home on the foliage 
of 1nmnbers of the pn,lm fmnily. 

Though extended cmnparisons with previ
ously described fossil fonns which n,ppear siini
lar is without much value, attention nl'ay be 
called to the resemblance of the present forn1 
to GrazJhiolites sabaleos which infests Sabalites 
suessionensis fron1 the Spu,rnn,cin,n of the Paris 
Basin. Fr.itel, 1 its describer, compares it with 
species of the existing genus Graphiola (Basi-
dimnycetes). . 

OccU?Tence.-I-Iolly Springs sana, Oxford 
Gully, lA.tfayette County; Grenada formation, 
Grmin,da, Grenn,dn, County, Miss. (collected by 
E. '''l. Berry). 

Oollection.-U. S. National Museurn. 

C11~NOJ\fYCES ANNULATA Berry, n. sp. 

Plate XLV, figure 17b. 

Description.-Perithecin, circular in outline, 
1 millin1eter to 5 1nillin1eters in dia1neter, that 
shown, centrn1, smnewhn,t papillose portion sm·
rounded by n, double well-defined regular nlar
O'in on a len,:f of Oassia emarginata Berry, shown 
b ' . 'k in Pln,te XLV, figure 17b. This form rs strr -
ingly different in n,ppearance fr01n the other 
forms referred to Crenon1yces. Its regu1ar cir
cular form and n,nnulate 1nargin serves to dis
tinguish it fron1 Ocenomyces cassice Berry, which 
has been found infesting this san1e species of 
Cn,ssia. 

Occurrence.-Lagrn,nge fonnation (in beds of 
Wilcox age), H· 1niles west of Grn,nd Junction, 
in Fayette County, Tenn. (collected by E. W. 
Berry). 

Oollection.-U. S. Nn,tional ~1useun1. 

C11~NOM:YCES CASSI~ Berry, n. sp. 

Plate IX, figure :I. 

DescrizJtion.-Perithecia aggregated, cir-
cular in outline, 1110re or less stellate, thick, 
averaging 1.75 Inillilneters in dimueter. This 
fonn is found in n,bundance on the leaves of 
Oassin emct?'ginatn Berry. It has a character
istic n,ppearance decidedly different fr01n that 
of Orenomyces annulnta Berry, which infests 
this sn,.me species of Cassin,. 

--------------------------
1 Frltol, P. JI., Soc. gcol. Fmnco Mcm. 40, p. 12, pl. 1, fig. 12, 1910. 

Occurrence.-Lagrange formation (in beds 
of Wilcox age), 1-?t 1;niles west of Grand Junc
tion, in Fayette County, Tenn. (collected by 
L. C. Glenn). 

Oollection.-U. S. National Museun1. 

c~NOM:YCES MYRT~ Berry, n. sp. 

Plate XC, figure 7. 

Description.-Perithecin1 n1asses which fonn 
irregularly oval spots that have a depressed, 
somewhat granulose central area and a narrow 
raised n1argin. Variable in outline and 1 Inilli
Ineter to 2 millimeters in diameter. Situated 
on the leav:es of ]fyrcia bentonensis Berry, as 
a rule away from the midrib or larger veins. 

Occurrence.-I-Iolly Springs sand, Oxford 
Gully, Lafayette County, Miss. (collected by 
E. W. Berry). 

Oollection.-U. S. National Museum. 

Phylum PTERIDOPHYTA. 

Class LEPIDOPHYTA. 

Order LYCOPODIALES. 

Family L YCOPODIACE.lE. 

Genus LYCOPODITES Brongniart. 

LYCOPODITES ~ EOLIGNITICUS Berry, n. sp. 

Plate IX, figures 4 and 5. 

Description.-Plants slender and elongated, 
probably pendulous, dichoton1ously branched, 
stems covered with tiny appressed pointed 
leaves. Stems not n1ore than 0.17 n1iliin1eter 
in diatneter, and leaves not over 0.33 Inilli
Ineter in length. 

I was at first disposed to refer this unique 
specimen to the fonn genus Muscites, but the 
elongated dichoton1ous sten1, c01nbined with 
appearances suggestive of vascular plants, led 
1ne to refer it to the forn1 gep.us Lycopodites. 
This conclusion was strengthened by the asso
ciation of the specin1en with a fruiting speci-
111en which appears to belong to the san1e 
plant. This at first also suggests a n1oss, but 
the strobilar part shows small triangular 
1narkings suggesting scales. The fruiting speci
men is about 6 millinwters in length, and the, 
feature which I interpret as the strobilus is. 
about 1.75 millimeters in length and is borne· 
on a naked peduncle about 2.5 millin1eters in 
length, thus n1uch less elongated than nwst 
Lycopodiales. The specimens are preserved 
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as• impressions in clay and fail to show essential 
features; which is unfortunate, since nothing 
like then1 has been described in the fossil state 
and I know of no existing species that resembles 
them very closely. 

Occurrence.-Holly Springs sand, Early 
Grove, Marshall County, Miss. (collected by 
E. W. Berry). · 

Oollection.-U. S. National Museum. 

Class FILICE S. 

Order FILICALES. 

Family SCHIZJEACEJE. 

Genus ANEIMIA Swartz. 

' ANEIMIA EOCENICA Berry, ri. sp. 

Plates IX, figure 7; X, figure 2; and XI, figures 1 and 2. 

Description.-Frond character unknown, 
stipate, dichotomous and bipinnate or tripin
nate in the closely allied species Aneimia sub
cretacea (Saporta) Gardner and Ettingshausen/ 
which is a widelv distributed and well-known 
species that rang~s from the base of the Eocene 
as high as the Lutetian and is more abundant 
in the later than in the earlier horizons. Pin
urn ovate-lanceolate, pinnately divided almost 
to the rachis into lanceolate lobes. Lobes 
attached very obliquely by their entire base 
(p~ssibly those lower down on the frond may 
have had a narrowed base and been free 
pinriules) and more or less confluent, becoming 
more and more confluent distad. Angle of 
divergence about 20° or less, becoming· more 
acute distad .. Lobes linear-lanceolate, sharply 
pointed, with distant serrate teeth, commonly 
in pairs; decurrent, separated by narrow acute 
sinuses. Texture coriaceous. Stipe stout, prom
inently winged. Rachis slender, flexuous, prom
inent on the lower surface of the pinnrn. Midrib 
of the lobes (pinnules) diverges from the rachis 
at a very. acute angle (between 5° and 10°) 
and near the lower decurrent margin curves 
outward, retaining its identity nearly to the 
tip of the lobe, although becoming reduced by 
repeated branching. Commencing at the base 
on the outer side alternate branches i\re given 
off on each side of the midrib at a narrow angle, 
and these are almost straight and all branch 
dichotomously. The distal branch usually 
forks before reaching the margin, but the 
proximal one generally remains simple. There 

1 Gardner, J. S., and Ettingshausen, C. von, British Eoc{lne flora, vol. 
1, pt. 2, p. 45, pis. 8 and 9, 1880. 

are five or SL'( of these branches on each side in 
lobes the size of those figured. The veins are 
thin but distinct and all terminate in the 
margin, one entering each n1arginal tooth. 
Marginal teeth 6 or 8 in number on each 
margin, commonly in pairs as shown in the 
figure of the enlarged lobe, somewhat irregu
larly spaced, in general becoming closer distad. 
These' teeth are distinctly serrate, with the 
points produced and directed upward, and the 
apex of the lobe is gradually narrowed and 
acuminate. 

This species is closely allied to the previously 
mentioned Aneimia subcretacea, which was 
described originally from the Paleocene of 
France by0 Saporta 2 as Asplenium subcretaceum. 
Shortly afterward Lesquereux described what 
subsequently was correlated with this same 
species as Gymnogramma haydeni. 3 This spe
cies came fron1 the divide between · Snake 
River and Yellowstone Lake. The locality, 
which has never been rediscovered, has com- · 
monly been assumed to be Laramie, although 
it may be basal Eocene. In 1880 Gardner and 
Ettingshausen,'4 by means of abundant ren1ains 
from the Middle Bagshot beds (Lutetian) of 
the south of England, were able to associate 
these occurrences and to prepare a full account 
of the species. . The species under discussion, 
though close to this widespread . lower and 
middle Eocene forn1, differs in sufficiently 
important ·particulars to warrant its descrip
tion as a closely allied but distinct forn1 
The lobes in Aneimia eocenica are narrower~ 
more ascending and acuminate, and not 
abruptly and more or le~s obtusely pointed as 
in Lesquereux's material, and the venation is 
much more open than in his forms. Though 
some of the English m~ teri al has as slender 
lobes, all the foreign material as well as the 
western material has crenate or dentate teeth. 
pasaing gradually into rounded distal lobes. 
In Aneimia eocenica, on the other hand, the 
lobes preserve their character distad and all 
have distinctly serrate teeth, more or less pro
duced upward and usually double. 

Gardner, in the course of his work on the 
English material, subn1itted either specimens 

Saporta, G. de, Prodrome d'une fl.ore fossilc des travertins anciens de 
Sezanne: Soc. geol. France Mem., 2d scr., vol. 8, p .. 315, pl. 23, fig. 4, 1868. 

a Lesquereux, Leo, U.S. Geol. and Geog. Survey Am1. Rcpt., 1871, p. 
295, 1872; The Tertiary flora, p. 59, pl. 5, figs. i-3, 1878 (not The Cretaceous 
and Tertiary floras, p. 122, pl. 19, fig. 2, 1883, \Vhich is a Pteris). 

4 Op. cit., p. 45. 
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or plates to Saporta, Heer, Stm·, and Lesque
rcux, and the first and last authors both 
agreed tluit their material from France and 
America, respectively, w:as identical with the. 
English 1naterinl .These students did not 
agree, however, on Gardner's reference to 
Ancim:it1, Saporta inclining toward a new genus 
nllicd to 'I'odea and Stur suggesting Osmunda. 
I-I ocr also opposed Anein1ia, and Lesq uereux 
thought that his material was n1ore closely 
n.lliod to Gymnogramma · tartarea . Desvaux of 
tropical An1erica. 

Aneimict eocenica, though distinct, is very 
similar to a new species of Anei1nia described 
bv Knowlton (unpublished) fronl· the Raton 
f~nnation of the southern Rocky Mom1tain 
province. Knowlton's species, which con1es 
fro:m a horizon slightly older than the Wilcox, 
has relatively narrower a.nd greatly elongated 
lobes with prmninent pointed teeth, which do 
not occur 'in pairs. 

A1nong antecedent for:i:ns from the Upper 
Crotn.coous that may be compared with the 
present species are Asplenium dicksonianum 
I-Ieer 1 and Diclcsonia grmnlandica Heer 2 both 
of which are present in the Tuscaloosa fornut
tion of Alabama and are more or less common 
in the Coastal Plain, ranging northward to 
western Greenland.. Their reference to Asple
niuin and Dicksonia is not at all justified by 
the evidence. 

"l"hough nlOSt of the existing species of 
Anein1itt are rather different in appearance, 
tho subgenus Aneimiorrhiza J. Smith, espe
cially the exclusively American section Cu
nentm Prantl, including· Aneimia cicutaria 
Kunt.zo, Aneimia cuneata Kuntze, and Anei
mia ai.liantifolia Swartz of tho American Trop
ics, is very nnlCh like these two fossil species, 
Gn:t:dnor having first pointed out tho resem
blance between A. subc1·etacea and A. adia~ti
folia, which is found .as far northward as 
sout~1orn peninsular Florida and is referred by 
Underwood to the genus Ornithopteria Bern
hardi. Aneimia eocenica is present in the 
upper Claiborn~ deposits of the Texas coastal . 
plain. 

Occn1·rence.-Lagrange fonnation (in beds of 
Wilcox age), Pl~ryear, I-Ienry County, Tenn. 

1 Hoor, Oswald, Flora fossil is nrctica, vol. 3, pt. 2, p. 31. pl. 1, fi~;s. 1-5, 
1874. 

2 Soo 11 ndot· Ancimict stricta in 'iowbcrry, J. S., U.S. Geol. Survey Mon. 
26, p. 3R, pl. :3, figs. 1, 2, 1896. 

(collected by E. W. Berry): Wileox group, 4 
miles southwest of B<;>ydsville, Clay County, 
Ark. (collected byE. W. Berry). One and one
half miles northeast of Mansfield, De Soto Par
ish, La. (collected. by G. C. Matson and 0. B. 
Hopkins). · 

Oollections.-U·. S. National Museum. 

Genus LYGODIUM Swartz. 

LYGODrm:r BINERVATm:r (Lesquereux) Berry .. 
Plate X, figures 3-8. 

Salisburia binervata. Lesquereux, ·Am. Philos. Soc. 
Trans., vol. 13, p. 412, pl. 15, figs. 3-6, 1869. 

Ginkgo binervata. Knowlton, U. S. Geol. Survey Bull. 
152, p. 110, 1898. 

Description.-This species was described by 
Lesquere~1x on the basis of fragmentary speci
mens that were collected by Hilgard from the 
rod shales of Ben ton Conn ty, :Miss., which at 
that tin1e was included in . tho western part of 
Tippah County. The type specimens in the 
Hilgard collection do not conforn1 to Les
quereux's figures, which. either n1ust bo very 
inaecurate or else are based on still other 
fragmentary specimens of this species which 
have since been lost. , 

Lesquoreux's description, which ho wrote 
with the idea that he was dealing with the 
foliaO'o of a gymnospern1 allied to tho existing 

b . 
Ginkgo, is vory misleading, and tho speCies may 
bif recharacterized in the following tern1s: 
Pi1mules large and stout, equilateral and usually 
bilobate; so1ne individuals may have had a 
subsidiary and relatively small basal lateral 
lobe on each side. Lobes elliptical in outline, 
their margins undulate or indented by shallow 
broad crenations. The lobes are broadly 
rounded at the apex and diverge at angles of 
about 90°. The base is not preserved, but 
fr01n the venation in this region it must have 
been truncately rounded or 1nore or less cordate. 
The texture was son1ewhat coriaceous. Vena
tion characteris,tic of Lygodiu1n. Two priina
ries diverge at· tho base of tho pinnule. at an 
angle of about 35°; they are stout and curve 
outwa.rd, become nn1eh thim1or distad, and are 
eventually lost by repeated branching. Tho 
branches diverge at acute angles and are 
much curved outward, forking dichoton1ously 
several times and terminating at the 1nargins. 
The lobes are broad, 1.5 to 3 contin1etors in 
width, generally nearer the larger c~i1nensi?n. 
They are relatively short, the free hmb bemg 
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only 4 to 5 centimeters in length. The central 
sin~s which separates the two principal lobes 
is angular or rounded. It is relatively shallow 
and is 3 to 4 .. 5 centimeters distant from the 
base of the pinnule. 

This robus·t form is clearly referable to 
Lygodium, and it is as clearly distinguished 
fron1 known forms by the large, broad, bluntly 
rounded, and not elongated lobes, as a rule 
·but two in number. Incomplete material, 
which appears to be assignable to this species 
but which can not be identified with certainty, 
is associated with an upper Wilcox flora in 
western Louisiana. 

The present species may be distinguished 
from Lygodium kaulfusii fleer, which occurs 
in the upper Claiborne, by its n1ore robust 
form, stouter, somewhat more open and less 
numerously forked veins, and by its two short 
and wide lobes. 

A visit to 1-Iilgard's classic locality resulted 
in the collection of abundant fruiting material 
of this species, thus confirn1ing the transfer of 
the foliage frmn Ginkgo to Lygodium. The 
fertile pinnre are of the palmatum type and 
forn1 a tenninal panicle, but the lamina is 
much 1nore reduced. Each group of sporangia 
is pedunculate and is elongated and narrowly 
lanceolate in outline. The sporangia are 
solitary and sessile and are borne on alternate 
veins that branch from the flexuous n1idrib. 

·There are 30 to 35 sporangia in each spike. 
Two of the n1ost complete panicles are figured. 
The spikes are well preserved, and the fossiliza
tion is by ferruginous replacement. Some 
specimens show the single ovate sporangiun1 
beneath the scalelike indusium. 

Occurrence.-Acl~erman formation, Hurleys, 
Benton County (formerly part of Tippah 
County), Miss. (collected by E. W. Hilgard, 
E. N. Lowe, and E. W. Berry). Deposits of 
Wilcox age, sees. 22 and 28, T. 13 N., R. 12 
W., De Soto Parish, La. (collected by E. G. 
Woodruff and G. C. Matson). 

Gollections.-U. S. National Museum; State 
University, Oxford, Miss. 

Family POL YPODIACElE. 

Genus MENIPHYLLOIDES Berry, n. gen. 

Ferns with simple pinnate fronds, the fronds 
or pinnre ligulate, entire. The venation is of 
the Drynaria composita type, but differs from 

previously known fossil or recent genera of this 
type in lacking free venules. The general 
characters of the genus are those of the type 
and only known species. 

MENIPHYLLOIDES ETTINGSHAUSENI Berry, n. sp. 

Plate XI, figures 4-i. 

Description.-Fronds, or pinnre of a pinnate 
frond, simple, entire; lanceolate in general out-. 
line; about 15 to 20 centin1eters in length and 
2 to 3 centhneters in 1naxi1nun1 width, which is 
n1idway bet'\veen the apex and the base. From 
the region of greatest width the lamina nar
rows about equally distad and proximad to 
the extended aouminate tip and the narrowly 
decurrent base.. Texture subcoriaceous. Mar
gins entire for a short distance proxi1nad, 
above this point beset with smnewhat ir
regularly spaced, generally close, fine, up
wardly directed, serrate teeth. ~1idrib fibrous, 
very broad and rather flat, generally curved, 
becoming attenuated distad. Laterals thin, 
closely spaced and parallel, about 0.67 milli-. 
n1eter apart; they diverge fron1 the midrib at 
angles of about 60°, becon1e smnewhat more 
ascending in both apex and base, and run in a 
slightly flexuous but generally straight ·course 
to the n1m·gins, where their ends are joined by a 
well-marked n1arginal vein. The venules di
verge fron1 both sides of the laterals at acute 
angles and anast01nose in a somewhat irregular 
n1anner to form obliquely elongated areolm .. 
No free veinlets occur within the n1eshes. 

The venation of this species differs fr01n that 
of any fossil or recent fonns known to the 
writer. It is closest to the fonn fr01n the 
English Eocene (Middle ·Bagshot = Lutetian) 
described by Ettingshausen and Gardner as 
l.1eniphyllum elegans/ but differs in its serrated 
n1argin and in lacking free veinlets within the 
1neshes. It is not unlike a nun1ber of existing 
netted-veined Polypodiacere, put differs in the 
irregular character of the areolation and the 
absence of free endings, thus oombining vena
tion characters of recent species of Acrostichun1 
and ~1eniscium. It is represented by consid
erable n1ore or less broken 1naterial and is 
named in honor of the late Baron Ettingshau
sen, who did so 1nuch in the elucidation and 
methods of study of Tertiary floras. 

1 Gardner, J. S., and Ettingshausen, C. von, British Eocene Oora, 
vol. 1, p. 36, pl. 3; figs. 10-14, 1879. 
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This species seems clearly to be dryopteroid, 
and among the n1ore than 1,000 existing species 
referred to the genus Dryopteris in Christen
sen's recent n1onographic work 1 it suggests the 
subgenera (often and probably more properly 
considered as genera) Lastrea Bory, Goniop
teris Presl, and Meniscimn Schreber, which 
together include more than 300 of existing and 
variable species. The venation of several of 
these 1nodern fonns is exceedingly variable, as 
mn.y be seen by exmnining the recent species of 
Goniopteris and Menisciun1. In my manu
script of the flora of the Claiborne group I have 
described a splendidly preserved new species 
of Goniopteris, which I regard as undoubtedly 
of generic rank, and this species well illustrates 
the great variation in the venation of these 
11101nbers of the tribe Dryopteridere (Aspidere). 
The genus :Menisciu1n is confrned to the Amer
can Tropics, and son1e of its for1ns (Meniscium 
?'eticulattl/ln S·wartz, for exa1nple), have pinnre 
like the fossil. Though the venation in Menis-. 
cimn is con1monly variable, the tertiaries di
verge fr01n the secondarios, which are more 
widely spaced, at n1ore regular intervals, and 
the ultimate venules, which result regularly 
frmn the junction of two tertiaries n1idway in 
their course, end free. The secondaries· are 
closer, there is a 1narginal vein, and no free 
Yenules hn.Ye been observed in the fossil. The 
figures of :Meniphyllun1 giYen by Gardner 2 and 
Ettingshausen should be consulted for critical 
co.mparison with Me.niphylloides, and what 
these n.uthors say about :Meniphyllum may be 
mnended to include Meniphylloides, namely, 
th11~i in the c01nbination of a n1arginal and 
netted venation these genera present a special 
type of venation which has never been ob
scn-red in recent forms. Dr. W. R. Maxon, 
who has seen drawings of the ~1eniphylloides, 
confinns this statement. IIe has suggested that 
tho peculiar intratuarginal Yeinlet may be an 
impression resulting frmn a revolute callous 
margin, and this possibiFty should not be lost 
sight of, although the considerable amount of 
n1aterial, which is preserved in very fine clay, 
docs not confinn this suggestion, and it is also 
rendered i.Jnprobable by the well-preserYed 
toothed1nargin. 

lCiulstonson, C., On l\ natuml classification of tho species of Dryop
torls: Saertrylc aC Biologisko Arbeijdnor Tilegnodo Eug. Warming, pp. 
73-85. 1011. 
~op. cit., pl. 3, figs. 10-14. 

0 

A species of Meniscium has been described 
by Engelhardt 3 from the Tertiary of Colombia. 

Occurrence.-Wilcox group, Old Port Caddo 
Landing, ·Little Cypress Bayou, Harrison 
County, Tex. (collected by T. W. Vaughan); 
4! and 5. miles southeast of N aborton, De Soto 
Parish, La. (collected by 0. B. Hopkins). 
Grena.da formation, Grenada, Grenada County, 
Miss. (coJlected by E. N. Lowe and ,E. W. 
Berry). 

Oollections.-U. S. National Museun1. 

Genus ASPLENIUM Linne. 

" AsPLENIUM EOLIGNITICA Berry, n. sp. 

Plate XI, figure 3. 

Gymnogrammahcuydenii. Lesquereux, The Cretaceous and 
Tertiary fl,oras, p. 122, pl. 19, fig. 2, 1883. (Not 
the same as the type of Gymnogramma haydenii 
Lesquereux, The Tertiary flora, p. 59, pl. 6, 
figs. 1-3, 1878, which was subsequently referred to 
the genus Aneimia.) 

Description.-Pinnre very large, linear-lan~e
olate in outline. Margins strongly serrate
toothed, the teeth irregular in size and spacing 
but very different from the shallow dentate 
teeth of Pteris 1Jseudopinnmformis. Texture 
coriaceous. Midrib stout. Laterals diverge 
from the midrib at acute angles of about 40° 
and are thin, subparallel, and rather more 
curved· and more closely spaced than in the 
associated Pteris 1Jseudopinnaiformis Lesque
reux:. They are immersed in the thick leaf 
substance, are rarely simple, fork (many of 
them several times), and terminate in the nlar
gins. Length of pinnre about 20 centin1eters. 
Maxin1un1 width, in middle part, 3.5 centi
meters. 

This species may be identical with Pteris 
pseudopinnmformis, although it appears dis
tinct. It is larger and more coriaceous, the 
laterals are closer and more commonly forked, 
with different and much more prominent teeth. 
The form figured in 1883 by Lesquereux fr01n 
Golden, Colo., as Gymnogramma haydenii ap
pears to me to be quite distinct from the 
earlier material Lesquereux described under 
that name, and to be identical with this species. 
This adds another elmnent common to the 
early Eocene of the Gulf and Rocky Mountain 
areas. 

s Engelhardt, H., Senckenbergische naturf. Grsell. Abh., vol. 19, 
p. 38, pl. 3, figs. 12-17, 1895. 
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A foreign form from the Sparnacim1 of the 
Paris Basin and scarcely if at all distinguishable 
from Asplenium eolig'(l;itica is described in a 
recent work by Fritel 1 as Asplenium issyacense. 
He compares it with the existing Asplenium 
serra Langsdorf and Fischer, Asplenium nit ens 
Swartz, and Asplenium macrophyllum. The 
first is a form con1mon to the Tropics of ~erica 
and Africa. The second is from the.Mascarenes, 
and the third has a wide range from Ceylon 
through Malaysia and Polynesia. · The genus 
Asplenium, as conceived in current systematic 
works devoted to the Filicales, is of very wide 
geographic dis~ribution, and contains betwe"en 
300 and 400 existing species, some of w:bich, in 
addition to those mentioned above, are very 
close to this fossil forp:1 in appearance. 

Occurrence.-Ackerman formation, hill along. 
the DeKalb-Herbert road, Kemper County, 
Miss. (collected by E. W. Hilgard); Wilcox 
group, I-Iardys Mill near Gainesville, Greene 
County, Ark. (collected by J. C. Branner); and 
Old Port Caddo Landing, Little Cypress Bayou, 
I-Iarrison County, Tex. (collected by T. W. 

. Vaughan). 
Oollections.-U. S. National Museum. 

AsPLENIUM: HURLEYENSIS Berry, n. sp. 

Plate X, figure l. 

Description.-Fronds pinnate. Pinnre elon
gate-falcate-lanceolate, gradually tapering to 
acuminate tips. Base obscure. Length of 
pinnre about 7 centimeters. Ma..'.::imum width 
about 1 centimeter. Margins finely serrate. 
Midrib stout, curved. Laterals thin and 
diverge from the midrib at acute angles, curv
ing almost immediately o~tward, so that their 
general course is straight at angles of about 
60° with the midrib. The laterals fork once 
at an acute angle and run directly to the nlar
gins. Texture seems to have been coriaceous. 

This fine species is unfortunately represented 
by the single incomplete specimen figured, 
which is hardly sufficient for a complete de
scription. It is, however, clearly unlike pre
viously described fossil forms, although it 
shows more or less resemblance to several fos
sils commonly referred to the genus Pteris. 
Although not conclusively shown, it seems 

· probable that it represents a species of Asple-· 
nium. It is very close to an undescribed form 

1 Fritel, P. H., Soc. geol. Fra~ce Mcm. 40, p. 16, pl. 1, figs. 1-4, 1910. 

fron1 the Raton coal field in New Mexico, if 
not identical with it. 

. Occurrence.-Ackerman formation, I-lurle¥s, 
·Benton County (formerly part of Tippah 
County), Miss. (collected by E. N. Lowe). 

Oollection.-U. S. National Museum. 

Genus' PTERIS Linne. 

PTERIS PSEUDOPINN .lEFORl\IIS Lesquereux. 

Plate IX, figure 6. 

Pteris pinnxformis. Lesquereux (not Heer), U. S. Geol. 
and Geog. Survey Terr. Ann. Rept for. 1870, p. 
384, 1871; idem for 1871, p. 283, 1872. 

Newberry (not Heer), U. S. Geol. Survey Mon. 35, 
p. 7, pl. 48, fig. 5, 1898. 

Pteris pseudopinnxjormis. Lesquereux, The Tertiary flora, 
p. 52, pl. 4, figs. 3, 4, 1878. 

Hollick, in Harris, G. D., and Veatch, A. C., A pre
liminary report on the geology of Louisiana, p. 279, 
pl. 32, fig. 1, 1899. 

Knowlton, U. S. Geol. Survey Bull. 204, p. 22, 1902. 

Description.-Pinnre large, linear-lanceolate 
in outline, gradually narrowed both proximad 
and distad. Margins entire below, usually 
to or above the 1niddle; above with obtusely 
dentate teeth. Texture subcoriaceous. Mid
rib sto_ut, more or less flexuous, groov-ed. Lat
erals diverge fr01n the midrib at acute angles 
between 35° .and 40°. They are ,thin, sub
parallel, straight, closely and regularly spaced, 
and simple or once-forked dichoton1ously. 
Rachis stout, alate. 

This species, originally referred by both Les
quereux and Newberry to fleer's European 
Miocene species Pteris pinnceformis, is ·sin1ilar 
to that forn1 in a general way but is entirely 
disLinct. IL is generally rep.resented by frag
ments of pinnre, the most complete specin1en 
being the one figured by Hollick fron1 ~ouisiana 
and refigmed in tris paper. This speci1nen is 
somewhat larger than the western n1aterial, 
the largest pinna being about 20 centimeters 
in length and nearly 3 centimeters in n1aximun1 
width in the middle part. 

The species has a wide rH.ng~, having been 
recorded from the Denv:er forn1ation at Golden, 
Colo., and the upper Eocene of Currant Creek, 
Oreg. (lower part of Clarno formation). It re
sembles somewhn.t AszJlenium eolignitica Berry 
of the Wilcox flora, which is larger, more 
coriaceous, and has closer, more numerously 
forked laterals and prominent serrate n1arginal. , 
teeth. It is represented by a related forn1 in 
the flora of the Raton formation of the southern 

( .. 
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Rocky Mountain province. Its reference to 
tho genus Ptoris is entirely problematic a!1d 
in the present work is n1ado entirely in con
fonnity with previous usage and not based on 
personal conviction. Its resmnblanco to tho 
associated species AszJlenium eolignitica and to· 
certain. 1noclern tropical asploniu1ns loads n1o 
to think it Jnity really be referable to Asplenium. 

It appears to have an uncon11non element in 
tho Wilcox .flora. 

Occu?Tence.-Wilcox group, Vineyard Bluff, 
Cross Bayou, Caddo Parish, La. (collected by 
A. C. Veatch); 2~ 1niles southeast of N aborton, 
1 ·i n1ilcs northeast of :Mansfield, De So to Par
ish, La. (collected by G. C. :Matson and 0. B. 
I-Iopkins) ;Grenadafonnation, Grenada, Grenada 
County, :Miss. (coUeeted by E. N. Lowe and E. 
W. Berry). 

OoZZections.-V. S. National l\1useu1n; Now 
York Botanical Garden. 

Phylum SPERMATOPHYTA. 

Class GYMNOSPERMlE. 

Order CYCAD ALES. 

Family CYCADACElE. 

Genus ZAMIA Linne. 

ZAl\HA ( ~) wn~COXENSIS Berry, n.Osp. 

Plate CXIV, figure 2. 

Desc1·izJtion.-Pinnule of medium: size, lanco
olate in general outline, abruptly narrowed 
proxi1nad to a constricted base, which is about 
5 milli1neters in width. The distal·half of tho 
pinnulo is u~issing. Estin1ated length about 7 
or 8 centin1eters. Maxin1un1 width, in the n1id
dlo part of tho length, about 1.4 centimeters. 
Margins entire, slightly revolute. Texture co
riaceous. Venation consists of about twenty 
longitudinal, subparallel, thin but well-n1arked 
veins, slightly reduced in nun1ber proxi1nad, 
where smno join their follows in dichotmnous 
forks. 

The n1aterial is n1ost unsatisfactory for tho 
characterization of a new fonn, but though it 
can not be given a proper diagnosis, it is n1ost 
clearly now to science and unlike anything 
heretofore lo1own in the Wilcox flora, so that 
I prefer to give it a name and trust to tho 
future to furnish n1oro complete material. 
When compared with tho foliage of the two 
existing species of Zan1ia found in tho Florida 
region, tho fossil agrees very clos~ly with ZC!'mia 

pumila Li1me of the east coast hammocks. 
Detailed cmnparisons with this or the other 
existing species of Zamia are obviously with
out n1uch value in tho absence of complete 
n1aterial. 

Since Zamia-liko foliage is so common and 
widespread in the Mesozoic and n1oro than 30 
species still exist in tropical and subtropical 
America, two of which are common along the east 
coast of the Florida Peninsula, it was expected 
that this or some allied genus of cycads would 
be found at some point along the Tertiary Gulf 
coast of southeastern North An1erica. Not
withstanding the probability of their occur
rence, they are thus far reprosm1ted by the 
single imperfect specin1en described and its 
counterpart. 

The rarity of Tertiary species of cycads is 
responsible for tho unusual interest excited by 
their occurrence. Their cosmopolitanisni in 
tho Mesozoic seems to have ended almost 
abruptly. France, Switzerland, and Greece 
have furnished Tertiary species.; and Engel
hardt! has cl~scribed a Zan1ia from the early 
Tertiary of South America which is much like 
this fragment of a Wilcox species. 

Occurrence.-Wilcox group, 4! miles south
east of N aborton, Do So to Parish, La. (col
lected by 0. B. 1-Iopkins). 

Oollection.-U." S. National Museum. 

Order CONIFERALE'S. 

Family PIN ACElE. 

Genus GLYPTOSTROBUS Endlicher. 

GLYPTOSTR.OBUS EUR.OP JEUS (Brongniart) 
fleer. 

Plate XV, figure 3. 

Ta.-wditW/, europmtt?n. Brongniart, Annales sci. nat., vol. 
30, p. 168, 1833. 

Ta.'Codites europmus .• Encllicher, Synopsis coniferarum, 
p. 278, 1847. 

Unger, Genera et species plantarum fossilium, p. 350, 
1850. 

Cttpresites racemosus. Goppert, Monogra.phie der fossilen 
Coniferen, p. 184, 1850. 

Glyptostrobns reningensis. Alexander Braun in Stizen
berger's U eberaicht der Versteinerungen des Gross
herzogthums Baden, p. 73, 1851. 

Heer, in Regel's Garten Flora, pl. 65, figs. 1, 2. 
Unger, Iconographia plantarum fossilium, p. 21; pl. 11, 

figs. 1-3, 1852. 

1 Engelhardt, Hermann, Senckenbergische naturf. Gesell. Abh., vol. 
16, pt. 4, p. 646, pl. 2, fig. 16, 18~1. 
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Glyptostrobus europreus. Heer, Flora tertiaria Helvetioo, 
vol. 1, p. 51, pls. 19, 20, 1855. 

Ettingshausen, Die fossile Flora von Koflach, p. 10, 
pl.l, :fig.2,1857. 

Gaudin, Contributions ala :flore fossile italienne, pt. 1, 
p. 26, figs. 5-10, 1858; pt. 2, p. 35, pl. 1, fig. 12; 
pl. 2, figs. 2, 4, 14, 15, 1859. 

Massalongo, Studii sulla flora fossile e geologi~ strati
gra:fica del Senigalliese, p. 152, pl. 5, fig: 5; pl. 40, 
fig. 1, 1859. 

Ettingshausen, Die fossile Flora des Tertiar-Beckens 
von Bilin, Theill, p. 37, pl. 10, figs. 10-12; pl. 11, 
fig-E. 3-7, 11, 12, 1866. 

Unger, Die fossile Flora von Kumi, p. 18, pl. 1, figs. 
3-11, 1867. 

Heer, Flor:1 fossilis. arctica, vof. 1, pp. 90, 135, pl. 3, 
figs. 20-22, 1868. 

Newberry, New York Lyceum Nat. I·Iist. Annals, vol. 
9, p. 43, 1868. 

Saporta, Ecole norm. sup. Paria Annales scientifiques, 
vol. 2, p. 4, pl. 2, figs. 1-4, 1873. 

Saporta and Marion, Soc. geol. France Bull., 3d ser., 
vol. 2, p. 280, 1874. 

Newberry, Illustrations of Cretaceous and Tertiary 
plants of the western Territories of the United 
States, pl. H, figs. 6-8a, 1878. 

Zwanziger, Beitrage zur Miocan:flora von Liescha, p. 
18, pl. 2, figs. 6, 7, 1878. 

Lesquereux, The Tertiary flora, p. 74, pl. 7, figs. 1, 2, 
1878. 

Sieber, Zur Kenntniss der nordbohmischen Braun
kohlenflora, p. 93, pl. 5, fig. 47c, 1880. 

Dawson, Roy . .Soc. Canada Trans., vol. 8, pt. 4, pp. 
34, 791, 1882. 

Velenovsky, Die Flora aus den ausgebrannten ter
tiaren Letten von Vfsovic, p. 15, pl. 1,· figs. 21-26, 
1882. 

Beck, Deutsche geol. Gesell. Zeitschr., vol. 34, p. 755, 
pl. 31, fig. 6, 1882. 

Lesquereux, The Cretaceous and Tertiary floras, p. 
22~, pl. 46, fig. 1, 1883. 

Ettingshausen, Die fossile Fl~ra von Schonegg bei 
\Vies in Steiermark, pt. 1, p. 10, pl. 1, figs. 23-67, 
1890. 

Boulay, Flore pliocene des environs de Theziers, p. 
25, pl. 2, fig. 5, 1890; Flore pliocene du Mont-Dore, 
p.lOl, 1892. 

Ettingshausen, Ueber neue P:flanzenfossilien aus den 
Tertiarschichten Steiermarks, p. 2, 1893. 

Paolucci, Nuovi materiali e ricerche critiche sulle 
piante fossili terziarie dei gessi di Ancona, p. 14, 
pl. 2, fig. 15, 1896. 

Newberry, U. S. Geol. Survey Mon. 35, p. 24, pl. 26, 
figs. 6-8a; pl. 55, figs. 3, 4, 1898. 

Marty, Flore miocene de Joursac, p? 21, pl. 1. figs. 
. 18, 19, 1903. 

Palabin, Russ. k. mineral. Gesell. Verh., 2d ser., vol. 
42, p. 29, 1905. 

Engelhardt, Glasnik Zemaly, vol. 16, p. 556, pl. 1, 
fig. 18, 1906; Wiss. Mitt. Bosnien und Hercegovina, 
vol. 9, p. 493, pl. 1, fig. 18, 1909. 

Knowlton, Washington Acad. Sci. Proc., vol. 11, pp. 
188, 189, 197, 198, 211, 214, 1909. 

Glyptostrobus Ungeri. Heer, Flora tertiaria Helvetioo, 
vol. 1, p. 52, pl. 18; pl. 21, fig. 1, 1855. 

Lesquereux, The Cretaceous and Tertiary floras, p. 
139, pl. 22, :figs. l-6a, 1883. 

Dawson, Roy. Soc. Canada Trans., vol. 7, pt. 4, p. 70, 
1889 (1890). 

Ettingshausen, Die fossile Flora von Schon egg bei Wies 
in Steiermark, pt. 1, p. 12, 1890; Ueber neue Pflan
zenfossilien aus' den Tertiarschichte.n Steiermarks, 
p. 12, 1893. 

Glyptostrobus ettropreus Ungeri. Herr, Flora tertiaria 
Helvetioo, vol. 3, p. 159, 1859. 

Stur, Beitdige zur Kenntniss der Flora der SfuJs
wasserquarze, p. 71 (147), 1867. 

Heer, Flora fossilis arctica, vol. 3, pt. 2, p. 6, pl. 1, 
figs. 6b, 6c, 1874. 

Heer, idem, vol. 4, p. 58, pl. 11, fig. 28; pl. 12, fig. 1; 
pl. 31, fig. 6b, 1877. 

Heer, idem, vol. 5, pt. 2, pl. 9, figs. 9a, 10-13; pl. 13, 
figs. 2b, 3, 4b, c, 1878. 

Heer, idem, vol. 7, p. 61, pl. 70, figs. 9, 10; pl. 66, 
figs. 5c, 9; pl. 85, figs. 6-8, 1883. 

Lesquereux, The Cretaceous and Tertiary floras, p. 
222, pl. 46, figs. 1-lc, 1883. 

Pilar, Flora fossilis Susedana, p. 21, pl. 3, fig. 10, 1883. 
Peola, Riv. ital. paleont., vol. 6, p. 81, 1900. 
Knowlton, TorreyBot. Club Bull., vol. 29, p. 705,1902. 
Palabin, Russ. k. mineral. Gesell. Verh., 2cl ser., 

vol. 42, p. 58, 1905. 
Glypto.strobtts bilinicus. Ettingshausen, Die fossile Flora 

des·Tertiar-Beckens von Bilin, Theil 1, p. 39, pl. 
11, :figs. 1, 2, 10, 1866. · 

Sequoia NQJdenskioldi. Lesquereux (not Heer), U. S. 
Nat. Mus. Proc., vol. 11, p. 19, 1888. 

Descriptio.n.-Twigs slender, bearing dimor
phic foliage. One form carries short thick 
appressed leaves, the other acute ,spreading 
slender leaves. Male catkins ovate, single, 
sessile on lateral shoots; scales few. Cones 
ovate, relatively large; scales narrow, inlbri
cated, cuneate at the base, summits expanded, 
semicircular, with obtusely dentate margins, 
the dorsun1 n1ore or less longitudinally costate; 
seeds inequilateral, winged. 

Glyptostrobus europreus is one of the most 
interesting Tertiary plants. It was discovered 
nearly a century ago by Brongniart and has 
been identified from many horizons in Europe, 
Asia, and America. That it was a cosmopoli
tan type can not be doubted, for the present 
distribution of the Taxodiere is in itself a suffi
cient indication of this. I have given above a 

. partial synonymy, which n1ust be used with 
caution, since it is very probable that several 
closely related species are inextricably tangled 
in it, but the problem can not be satisfactorily 
settled without actual specimens from a very 
larg~ number <?f localities. · 
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In North Alnerica tllis species is recorded 
frmn the basal Eocene to the Pliocene and from 
the present recorded occu.rrence in Mississippi 
northwestward tm:ough the Rocky Mountain 
region, on the Pacific coast, and along the shore 
of the Al·ctic, at the mouth of Mackenzie River, 
and nlso in Greenland. It is certainly not 
abundant in the Wilcox and is very sparsely 
represented by the typical terete twigs with 
appressed leaves and by seeds. No cones have 
been found in association with it in the Wilcox 
and it is possible that tllis occu.rrence 1nay 
represent the twigs of the same sn1all tree repre
sented by cone scales in Tennessee that I have 
referred to A.rtb.rota.-x:is, which has foliage that 
is very sinlliar to that of Glyptostrobus. Since, 
however, the foliage can not be differentiated 
frmn the abundant rmnains of Glyptostrobus 
found elsewhere in Alnerica and Europe; where 
the fruiting characters are known, I have identi
fied it ·as Glyptostrobus. Glyptostrobus con
tains only two existing species, G. JJendulus 
Endlicher and G. heterophyllus Endlicher, 
which are stuall trees known as water pines, 
inhabitants of the low river bott01ns of certain 
parts of China. 

A 1nultitucle of sn1all, irregularly fusifor1n, 
iuequilo.teral winged seeds are distributed 
throt1gh the clays at Early Grove, Miss. They 
are about 5 1nillimeters long and 1.5 millimeters 
in n1axinnnn width and h~ve a curved oblique 
nucleus near the broad end. They are not espe
cinlly ·well preserved, being ferruginous replace
lllents, but they are clearly of organic origin 
and except for their slightly sn1aller size are in 
.exact agremuent with the seeds fro1n the Oli
gocene of Schonegg in Styria referred by Et
tingshausen 1 to tllis species.. Similru· but still 
larger re1nains occtu· in the Swiss Tertiary, 
which lieer 2 describes as seeds of Pterosper
nutes but which Ettingshausen is confident are 
also seeds of Glyptostrobus. 

Occurrence.-I-Iolly Springs sand; twigs from 
ravine at Oxford, Lafayette Cotu1ty, Miss.; and 
seeds :from Early Groye, Marshall County, 
}.1iss. (collected by E. W. Berry). 

Oollection.-U. S. Nntional Museu1n. 

lELtlngshuuscn, C. von, Dio fossilo flqm von Schoncgg bci Wios.i.n 
Stcicrmark, pt. 1, p. 10, pl. 1, fl~s. 23-G7, 1890. . 

2 :IT ocr, Oswrud, Flora tortiario. Hclvetim, vol. 3, pp. 36, 37, pl.l09,figs. 
1-6, 1859. 

Genus TAXODIUM L. C. Richard. 

TAXODIUM DUBIUl\f (Sternberg) fleer. 
Plate XV, figmes 4-6. 

Phyllites dubius. Sternberg, Flora der Vorwelt, vol. 1, p. 
37, pL 24, fig. 2; pl. 36, figs. 3, 4, or 34, 1824. 

Taxodites dttbius. Presl in Sternberg's Flora der Vorwelt, 
vol. 2, p. 204, 1838. 

Unger, Genera et species plantarum fossi~ium, p. 351, 
1850: Iconographia plantarum fossilium, p. 20, pl. 
10, figs. 1-7. 

Goppert, Die tertiiire Flora von Schossnitz, p. 6, pl. 2, 
figs. 4-16, 1855. 

Ta..'Codiunt distichum jossile. Alexander Braun in Leon
hard's Jahrb., 1845. 

Pax, Engler's Bot. Jahrb., vol. 40, pp. 53, 66, 72, 1908. 
Ta.'Codium Rosthorni. Alexander Braun in Stizenberger's 
· Uebersicht der Versteinenmgen des Grossherzog

thums Baden, p. 73, 1851. 
Taxites a.ffinis. Goppert, Die im Bernstein befincllichen 

organischen Reste cler Vorwelt, p. 104, pl. 3, fig. 30, 
1845. 

Taxodium dubium (Sternberg). Heer, Flora tertiaria. 
Helvetire, vol. 1, p. 49, pl. 17, figs. 3, 15, 1855. 

Abich, Acacl. Sci. St. Petersbourg Mem., 6th ser., vol. 
7, p. 570, pl. 7, fig. 2, 1858. 

:Massalongo, Studii sulla flora fossile e geologia. stra.ti
grafica del Senigalliese, p. 149, pl. 5, fig. 11; pl. 6, 
figs. 1, 5, 7, 10; pl. 40, figs. 3, 4, 1859. 

Ettingshausen, Die fossile Flora des Tertii"ir-Becken~ 
von Bilin, pt. 1, p. 34, pl. 10, figs. 13, 20-22; pl. 12, 
figs. 1-16, 1866. . 

Saporta, Etudes sur la vegetation du sud-est de la. 
France a l'epoque tertiaire, vol. 2, p. 191, 1866; 
idem, vol. 3, p. 150, 1867. 

Heer, Flora fossilis arctica, vol. 1, pp. 89, 156, pl. 2, 
figs. 24-27; pl. 12, fig. 1c, pl. 30, figs. 3, 4; pl. 45, 
figs. 11a-d, 12, 1868. 

Lesquereux, U. S. Geol. and Geog. Survey Terr. 
Ann. Rept. for 1873, p. 409, 1874. 

Zwanziger, Beitriige zur Miocii.nflora von Liescha, p. 
16, pl. 2, fig. 1, 1878. .· 

Sieber, Zur Kenntniss der nordbohmischen Braun
kohlenflora, p. 93, 1880. 

Velenovsky, Die Flora aus cien ausgebrannten ter
tiii.ren Letten von Vfso,ric, p. 14, pl. 1, fig. 27, 1882. 

Gaudin, Contributions ala. flore fossile i~'llienne, pt. 2, 
p. 35, pl. 2, figs. 1, 5, 10-13; pl. 10, fig. 4, 1889. 

Engelhardt, Flora aus den unteren Paludinenschich
ten des Caplagrabens, p. 173, pl. 1, figs. 5-11, 19, 20, 
1894. 

Prindle, U. S. Geol. Survey Bull. 375, p. 26, 1909. 
Engel, Geogriostischer Wegweiser durch 'Viirttemberg, 

p. 550, 1908 (1909). 
Taxodium distichum miocenwn. Heer, Miocene baltische 

Flora, p. 18, pl. 2; pl. 3, figs. 6, 7, 1869. 
Schimper, Paleontologie vegetale, vol. 2, p. 323, 1870. 
Heer, Flora fossilis arctica, vol. 2, pp. 32, 463, pl. 3; 

pl. 4, figs. 13b, 27b, 27c; pl.ll, fig. 7c; pl.16, figs. 8b, 
8c, 38d; pl. 43, figs. 4, 5, 1871. 
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Taxodium dist1:chum miocenum. Heer, idem, vol. 3, pt. 2, 
pp. 9, 13, 16, 19, pl. 1, figs. 13d, 15b, 4b; pl. 2, figs. 
20d, 21; pl. 4, fig. 5, 1874. 

Heer, idem, vol. 4, p. 57, pl. 13, figs. 12, 13; pl. 25, figs: 
9, 13, 1877. 

Heer, idem, vo.l. 5, pt. 1, p. 23, pl. 2; pt. 4, p. 33, pl. 8, 
fig. 25b; pl. 9, fig. 1; pt. 6, pp. 49, 52, pl. 15, figs. 
1, 2, 10-12; pt. 7, pp. 22, 60, pl. 1, fig. 9; pl. 70, fig. 
11; pl. 87, fig. 7; pl. 88; fig. 2b; pl. 96, figs. 8, 9,1878. 

Dawson, Roy. Soc. Canada Trans., vol. 8, sec. 4, 
p. 79, 1882. 

Nathorst, Pal. Abh. Dames und Keyser, vol. 4, Heft 3, 
p. 7, pl. 1, fig. 4, 1888. 

Ettingshausen, Die fossile Flora von Schon egg bei 
Wies in Steiermark, pt. 1, p. 10, 1890. · 

Peola, Le conifere terziarie. del Piemonte, p. 53, 1893: 
Riv. ital. paleont., vol. 5, p. 96, 1899: Soc. geol. 
ital. Boll., vol. 18, pp. 45, 228, 1899. 

Newberry, U. S. Geol. Survey Mon. 35, p. 22, 1898. 
Paolucci, N uovi materiali e ricerche critiche sulle 

piante fossili terziarie dei gessi di Ancona, p. 12,_ pl. 
2, figs. 12-14, 1896. 

Knowlton, U.S. Geol. Survey Bull. 204, p. 27, 1902. 
Knowlton, Alaska, vol. 4, p. 152, Harriman Alaska 

Expedition, 1904. 
Penhallow, Roy. Soc. Canada Trans., 2d ser., vol. 8,. 

sec. 4, pp. 51, 68, 1902. 
Penhallow, idem, vol. 9, sec. 4, p. 36, 1903. 
Penhallow, idem, 3d ser., vol. 1, sec. 4, pp. 301, 312, 

314, 315, 1908. 
Penhallow, Canada Geol. Survey Summary for 1904, 

pp. 7, 8. 
Menzel, K. preuss: geol. Landesanstalt Abh., Neue 

Folge, Heft 46, p. 6, 1906. 
Knowlton, Washington Acad. Sci. Proc., vol. 11, pp. 

204, 207' 215, 1909. 
Berry, Jour. Geology, vol. 17, p. 22, pl. 1, 1909. 
Schullerus, Siebenburgischer Verein Naturw. Her

mannstadt Verh. u. Mitt., vol. 59, p. 147, fig. 43, 1909. 
Reininger, K.-k. geol. Reichsanstalt Jahrb., vol. 58, 

p. 510, 1909. 
Engel, Geognostischer Wegweiser durch Wurttemberg, 

p. 561, 1908 (1909). 
Gothan, Die Natur, vol. 6, pp. 101, 102, fig. 57b, 1909. 
Fritel, Soc. geol. France Mem. 40, p. 24, 1910: · 

Abies nevadensis. Lesquj:)reux, U. S. Geol. and Geog. 
Survey Terr. Ann. Rept. for 1873, p. 372, 1874. 

Taxodium distichum. Von Gellhorn, K. preuss. geol. 
L~mdesanstalt Jahrb. fUr 1893 Abh., p. 3, pl. 1, fig. 1. 

Rein, Naturh. Verein preuss. Rheinlande und West
falens Sitzungsber. 1907, pp. 37, 38, 1908. 

Fliegel, Blatt Frechen, Gradabt. 66, No.3, p. 17, 1909. · 
Keilhack and Schmierer, Blatt Senftenberg, Gradabt. 

59, No. 29, p. 13, 1909. 
Fritel, Gong. Soc. sav. Compt. rend., 1908, p. 316, 

1909. 

Description.-Heer's description in 1855 is as 
follows: 

'1'. ramis perennibus foliis squamaJormibus tectis, 
ramulis cac,uci~ filiformibus, foliis apprqximatis distanti-

bus, alternis, distichis, heviter petiolatis, lineari-lanceo
latis, planis, uninerviis. 

Remains of foliage, cone scales, seeds, staJni
nate catkins and wood, which have been re
ferred to this species, characterize the Tertiary 
of Eurasia and North America. The records 
embrace innumerable localities and horizons, 
from the island of Sakhalin westward to 
France and Spitzbergen; from Grinnell Land, 
Alaska, and Greenland southward to Wyoming 
and Virginia. The European. records extend 
from the Sparnacian to the close of the Pliocene 
and the A1nerican records from the Lance for
mation (Eocene~)· to the Calvert formation of 
the Chesapeake Miocene. 

It is quite possible that more than one 
botanic species is represented by this host of 
records, and the impracticability of separating 
some of them from the existing bald cypress, 
Taxodium distichum Richard, as well as a con
siderable range of variation, lends weight to 
this conclusion. However, no satisfactory 
constant characters for a segregation are o b
servable, and the conclusion is inevitable that a 
single or closely related series of forms, very 
much like the n1odern bald cypress in characters 
and habit, extended widely over the northern 
hemisphere during the Tertiary period. 

In general the deciduous twigs are larger than 
in Taxodium distichum, and the leaves are 
longer, broader, and more lanceolate. There 
is, however, considerable variation even on a 
single twig. Thus, the larger specimen figured 
from Pinson shows some elliptical leaves like 
those of Taxodium occidentale N ewberry.1 

They may be distinguished from the contem
poraneous Sequoia langsdorfii (Brongniart) 
Heer,Z an equally widespread form with which 
they are liable to be confused, owing to the 
fact that their leaves are narrowed to a petiole 
at the base and are not decurrent. 

The abundant preservation of the twigs 
strongly reminds the collector of the occurrence 
of the twigs of the 1nodern species in the Pleis
tocene deposits of our Southern States or the 
appearance of the estuaries and bayous after a 
windstorm, when the surface of the water is 
thickly strewn with the floating twigs and in 

1 Newberry, J. S.,. U.S. Geol. Survey Mon. 35, p. 23, pl. 26, figs.·l-2, 
1898. 

2 Heer, Oswald, Flora tertiaria Hclvetim, vol. 1, p. 54, pl. 20, .iig. 2; 
pl. 21, fig. 4, 1855. 

,' 
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places the estuary shores are strewn with 
windrows· chiefly of the detached leaves. 
1'.hese deciduous twigs are also a considerable 
elmnen.t in the fol.·1nation of peat in the South 
Atlantic and Gulf States. Every consideration 
of distribution and character indicates that 
Taxocli'li/Jn dubium was n1uch like Taxodium 
distichu1n in appearance, structure, and habit. 
The sin1.ilar deciduous foliage, fructification 
characters, and wood anatomy show that it 
required n1uch the san1e environn1ent as its 
closely related descendant. The species found 
with it and the lack of terrigenous 1naterials in 
the secl.in1ents where it is conunonest, as in the 
d.iatmnaceous beds of our east coast Miocene, 
:indicate that it dwelt in swan1ps and was pre
cnlinently a coastal species. 

It has been found only at the one locality 
in the Wilcox and it is not especiH,lly common. 
'lt is also 1nuch n1acerated, which indicates 
probably a riverside swamp habitat, somewhat 
ren1oved frmn the coastal zone. The absence 
of the cypress at the nun1erous other Wilcox 
localities is positive proof that the species was 
not abundant in the embayment area dur:ing 
the ]~ocene. Conditions of topography, rain
fall, and hu1nidity wero especially favorable f~r 
its extensive developn1ent at this tin1e, and the 
question arises, Why was it largely a?sent ~ . It 
:is believed that the only answer to th1s questwrt 
is that the ten1perature was too high for its op
tinnun conditions of existence. It was likewise 
absent during the n1ore torrid periods of the 
Eocene in Europe, as for example the Lutetian 
of the Paris Basin and the south of England, 
and at about this time it was con1mon in 
far northern areas-Alaska, Grinnell Land, 
Greenland, and Spitzbergen. This is in con
fonnity with all the paleobotanic and paleo
zoologic facts derived fron1 a study of our 
southern earlier Tertiary, which indicate an 
advance .. of tropical climate northward over 
many degrees of latitude, pushing warm tem
perate conditions northward well beyond the 
Arctic Circle. 

A single doubtful fragment of what appears 
to be a twig of this species has been found in 
the lowet part of the Claiborne group (St. 
Maurice fonnation) of AJ.·kansas. From the 
Spmnacian of the. Paris Basin F:ritel 1 has 
fiO'urecl specimens of the dimorphic Sequoia 
to~?'nali (Brongniart) Saporta, which in their 

I Pritol, P. n., Soc. g~ol. France Mom. 40, pl. 2, figs. 2-12,1910. 

general aspect and variation of the broad
leafed forms, strongly suggest Taxodium 
dubium. It may be significant that the reduced 
foliage associated with the cones is more 
Sequoia-like than the broad-leafed twigs. 

Occurrence.-Lagrange forn1ation (in beds of 
Wilcox age), Pinson, Madison County, Tenn.
(collected by E. W. Berty).· 

Oollection.-V. S. National Museum. 

TAXODIUM sp. 
Plate XV, figure 9. 

Description.-An unn1istakable seed of a 
species of Taxodium occurs in the plastic olays 
of Wilcox age west of Grand Junotion. It is 
rather larger than the average seed of the 
existing Taxodium distichum, measuring 1.25 
centimeters in length by 9.5 millimeters in 
maximum width. In its irregular form it is 
not distinguishable from recent seeds of mem
bers of this genus and it is probably a· seed of 
the same species that is represented by foliage 
in the deposits near Pinson. 

Occurrence.-Lagra:q.ge formation (in beds of 
Wilcox age), 1 !. miles west of Grand Junction, 
in Fayette County, Tenn. (oollected by E. W. 
Berry). · 

Oollection.-V. S. National Museum. 

Subfamily TAXODIE.m. 

Genus ARTHROTAXIS Don. · 

ARTHROTAXIS 0) EOLIGNITICA Berry, n. sp. 

Plate XV, figures land 2. 

Description.-Cone scale small, rhomboidal 
in cross section, ligneous, with a rounded keel 
or lower (morphologically dorsal) angle, and a 

·thick base, expanding regularly outward to · 
the enlarged trunoate tip. Lateral outlines 
straight. Costate; ribs well s~own in the fig
ured specimens. Length about 1 centimeter or 
slightly less. Diameter at the base about 2 
millimeters, across the expanded apex about 6 
n1illimeters; wider· than high an <;I flattened on 
upper (ventral) side, indicating that t.he scales 
were ascending and slightly imbricated. 

These well-marked cone scales arre not un
coinmon in the clays at Puryear, Ten~. , They 
do not suggest any of the modern conifers that 
bear deciduous scales, but on the other hand 
they strongly suggest certain Cretaceous coni
fers suoh as Geinitzia, Sphenolepis, and Arthro
taxopsis, all of which I have recently handled 
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in large numbers. They" may be compared 
with the oone scales of the existing genus 
Arthrotaxis more satisfactorily than with any 
other conifers. They do not on the other 
hand offer any satisfactory points of contact 
with the genera Glyptostrobus or Taxodiu1u, 
which are represented by foliage in the Wiloox 
flora. In fact these cone soales, in the absence 

· of fi·uits of the foregoing. genera, suggest that 
possibly the foliage identified as Glyptostrobus 
may be that of Arthrotaxis. 

The modern species of Arthrotaxis are reh1-
tively small trees of mesophytic habitat, allied 
to Sequoia, but confined entirely to Tasmania. 

But few fossil species ·ha~e been recognized. 
Gardner 1 describes foliage and cones from the 
Y presian. of the Isle of Sheppey as Arthrotaxis 
subulata. The cones are slightly smaller but 
comparable with the present species. The 
san1e author furnished good evidence 2 for con
sidering certain ren1ains from the Bartonian 
and Ligurian of southern England which were 
formerly referred to Sequoia couttsice fleer to be 
n1ore . closely related to Arthrotaxis. These 
specimens also are similar to the Wilcox forn1. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

CoZlection.-U. S. National Museum. 

Genus CUPRESSINOXYLON G·oppert. 
I 

· CuPRESSINOXYLON CALLI Knowlton. 

Plate XVI, figures 1-5. 

Cupressinoxylon Calli. Knowlton, Geol. Survey Ann. 
Rept. Arkansas for 1889, vol. 2, p. 254, pl. 9, figs. 
3-7, 1891. 

Description.-This species was based on col
lections from a silicified stem standing erect in 
place in a bluish clay. The species shows a 
distinct seasonal ring, 1 millimeter to 3.5 milli
meters broad, n1arked by a series of reduced, 

·very much thickened tracheids, 6 to 15 or more 
in number. The tracheids show two or three 
close rows of bordered pits ori their radial walls, 
0.012 millimeter in dian1eter. Medullary rays 
nu1uerous, separated by two to four rows of 
tracheids, thin walled, uniseriate, and from 2 to 
25 (average, 6 to 15) cells high. Some of the 
tracheids show pits on their lateral walls, of 

1 Gardner, J. S., British Eocene flora, vol. 2, p. 43, 1883; pl. 11, figs. 
2-14, 1884. 

2Jdem, p. 90, pl. G, figs. 1-9; pl. 10, figs. G-9; pl. 22, fig.lO: pl. 27, figs. 
4, 4a, 1884. 

which there are usually ·3 in the thickness of 
each tracheid. Resin tubes consist of a chain 
of short rectangular cells. 3 

This species is unquestionably fron1 deposits. 
now referred to the Wilcox and is unique in 
having been found erect at its place of growth. 

Occurrence.-Wilcox group, 5t ~11iles north
west of Gainesville, Greene County, Ark. (col-· 
lected by R. E. Call). 

Collection.-U. S. N ationall\1useum. 

Class ANGIOSPER:Mm. 

Subclass MONOCOTYLEDONlE. 

Order GRAMINALES. 

Family POACElE. 

Genus POACITES Brongniart. 

· PoACITES sp. Hollick. 

Poacites sp. Hollick, in Harris, G. D., and Veatch, A. C.~ 
A preliminary report on the geology of Louisiana, 
p. 279, pl. 32, fig. 2, 1899. 

Description.- Indefinite fragmentary re
mains of the foliage of son1e monocotyledon, 
thought to be a grass by Hollick and described 
as Poacites sp. He compared it with the Euro
pean Tertiary species Poacites lcevis Alexander 
Braun and Poacites firmus Heer. 

I have collected numerous similar fragm.en
tary specimens of foliage of grasses or sedges, 
but none more complete than Hollick's mate-· 
rial. I ·have decided that they are too indefinite 
for specific description, and thus are of no 
stratigraphic value. I have therefore ignored 
them entirely, except this and the following 
so-called species, which are in the literature. 

Occurrence.-Wilcox group, Sla:ughter Pen 
Bluff on Cross Bayou, Caddo Parish, La .. 
(collected by G. D. Harris). 

Collection.-New York Botanical Garden. 

Family CYPERACElE. 

Genus CYPERITES Heer. 

CYPERITES sp. Hollick. 

Cyperites sp. Hollick, in Harris, G. D., and Veatch,. 
A. C., A preliminary report on the geology of Loui
siana, p. 279, pl. 32, figs. 3, 4, 1899. 

Description.-Like the pre.ceding species this. 
is based on fragments' of monocotyledonous 
foliage which are considered by Hollick to be 

a Description based on Knowlton's work. The specimens of wood 
collr.cted during my study of the ·wilcox were not scctbned in time for 
the results to be included in this volume. · They will form the basis for 
a subsequent special contribution. 
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refern.ble to the genus Cyperit.es, although he 
remarks that they n1ight equally well be con
sidered as fi·agments of pahn rays. 

I have found si1nilar speci1neus at different 
localities, but they are so incomplete that· they 
have neither biologic nor geologic value. Any 
unprofitable discussion of then1 is therefore 
.01nitted. 

Occurrence.-Wilcox group, Slaughter Pen 
Bluff on Cross Bayou, Caddo Pn,rish, La. (col
lected by G. D. I-Iarris). 

Oollection.-N ew York Botanical Garden. 

Order ARALE S. 

Family ARACE!Jll. 

Genus PISTIA Linne. 

PISTIA WILCOXEN SIS Berry, n. sp. 

Plate CXIII, figure. 4. 

Description.-Leaves elliptical in outloiue, 
with 11. broadly rounded or slightly truncated 
apex and a broadly rounded base. Petiole 
m1ss.mg. Length about 4.25 cubic centin1eters. 
Max:i1nun1 width, in the 1nedian region, about 
3.6 cubic ceuti1neters. Margins entire. Tex
tlue of considerable consistency. Venation en
tirely of a single caliber, fasciculate-fhtbellate, 
forn1ing by repeated and smncwhat irregular 
cross branches an open polygonal mesh. 

This species is based on the single specimen 
figured and its counterpart. It is unquestion
ably referable to Pistia and is strictly com
parable with the still existing forms of that 
genus. It is clearly distinct frmn previous{y 
described fossil forn1s of Pistia, although in size 
and venation it is 1nuch like Pistia corrugata 
described by Lesquereux fron1 the Upper Cre
taceous of the western interior region. 

In size, outline, and venation this Wilcox 
species is not very different fron1 the n1odern 
Pistia stratiotes Linne, which occurs in the 
coastal regions of our Gulf States and is com
mon in tropical estuaries like that of the Guaya
quil of Ecuador. Engler 1 has united in this 
single species all the living representatives of 
the genus. ·The result of Engler's classification 
n1akes this a son1ewhat variable and widely dis
tributed species, in general confined to the 
tropical and subtropical regions. In this coun
try it is found fr01n Florida to Texas. It occurs 
in the West Indies ~tnd southward through 

1 Dio nati.lrlichen .Pflanzeufmnilien. 

Mexico and Central 1\.lnerica to Paraguay and 
northern 1u·gen tina. In Africa it occurs fr01n 
Natal to Senegambia and Nubia, and also in 
Madagascar and the Mascarene Islands. In 
Asia it appears throughout the East Indies and 
northward to the Philippines. 

Few fossil fonns have been referred to this 
genus. Rosins· and Von der Marek 2 described 
in 1880 a fonn which they called Pistites Zori-
formis from the Emscherian of Westphalia, but 
this is probably cycadean in nature, as Schim
per suggested.3 Lesquereux 4 iri 1876 na1ned a 
remarkably well preserved forn1 from Wy01ning 
Pistia corrugata, and later fully described and 
illustrated it,5 his specimens including leaves of 
different sizes and rootlets. These specimens 
can1e from the Montana group, which is of 
about the same age as the French beds fr01n 
which Saporta al).d Marion 6 described Pistia 
mazelii. I have recently shown 7 that fleer's 
Ohondrophyllum nordenskioldi, described from 
the Atane beds of Greenland, is a true Pistia 
arid is exceedingly abundant in the Black Creek 
formation (Upper Cretaceous) of North Caro
lina. The only Tertiary species previously 
known is Pistia claibornensis Berry, described 
recently 8 fr01n ·the upper Claiborne of Georgia. 
This species is 1narkedly different fron1 the. 
Wilcox species, ·being broad and retuse, ap
proaching in these features son1e of the older 
leaves of the existing A.1nerican form. 

Occurrence.----'Wilcox group, 4~ miles south
east of · N aborton, De· So to Parish, La. (col
lected by 0. B. Hopkins). 

Oollection.-U. S. National Museum. 

Genus ARACE.tEITES Fritel.9 

.A.RACE.iEITES FRITELI Berry, n. sp. 

Plate CXIV, figures 3 and 4. 

Description.-Flattenecl remains, seemingly 
of a large, n1any-fruited spadix, which 'may be 
inc01npletely characterized as follows: Spadix 
large elongate-cylindrical; the incomplete spec
imen has a length of 6.5 centimeters and a max-

2 Palmontographica, vol. 2G, p. 182, pl. 3R, figs. 151-152, 1880. 
srn Zittel's llandbuch, p. 378, 1890. 
4 U.S. Geol. and Geog. Survey Terr. Ann. Rept. for 1874, p. 299, 1870. 
6Lesquereux, Leo, The Tertiary flora, p. 103, pl. 01, figs. 1, 3-7, 9-11, 

1883. 
6 Saporta, G. de, and Marion, A. F., L'cvolution du regno vcgctalo, 

Phanerogamcs, vol. 2, p. 37, figs. 114c, 114d, 1885. 
7 Berry, E. W., Torrey Bot. Club Dull., vol. 37, p. 189, pl. 21, figs. 1-

15, 1910. 
s nerry, E. W., U.S. Geol. Survey Prof. Paper 84, p. 137, pl. 20, 

figs. 1, 2, 1914. 
9 Fritel, P. H., Soc. geol. France Mem., vol. lti, no. 4, p. 28, 1910. 
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imum width of 2.5 centimeters. Fruits single 
seeded, numerous, oblate-spheroidal in shape, 
circular in transverse section, about 2.25 milli
meters in diameter, and about 4 or 5 milli
meters in length, united and nearly immersed 
in a compact spadix. Outline of the coalesced 
perianth (if present) deformed by pressure, 
seen to be angular in some parts of the speci
men and apparently hexagonal. 

The remains on which this species is founded 
are unfortunately scanty and imperfectly pre
served in clay ironstone, so that the interpre
tation must be accepted with due reserve. 
Comparisons have been made with a variety 
of botanic material. The first fragments· were 
thought to represent a small crushed compound 
fruit comparable with N elumbo, and compari
sons were also made with the cicatrices of the rhi
zomesof certainNymphreace~. When thelarger 
figured specimen was worked out of the matrix 
it at once suggested a spadix of some aroid. 
The only other alternative that seemed worthy 
of consideration was that the fossil might rep
resent a small-fruited Artocarpus, the leaves 
of that genus being common in these beds. 
The apparent remains of Artocarpus fruits 
have been described by Heer 1 from the Tertiary 
of Switzerland, by N athorst 2 from the Creta-· 
ceous of Greenland, anci by Marty 3 from the 
Miocene of France. The Wilcox remains, how
ever, do not compare favorably with these fos
sils nor wit~ the living material of Artocarpus. 

The genus Aracereites Fritel, to which the 
present fossils are referred, was described in 
1910 from material of Sparnacian age (the 
same age as a part of the Wilcox group) from 
the Paris Basin. It was proposed for araceous 
remains of this sort of not determinable generic 
affinity and was based on a single form, smaller 
and better preserved than that from the· Wil
cox, compared ~y its describer with the exist
ing Spathiphyllum fioribundum Engler and S. 

. lanceolatum Kotz, . both of northern South 
America. The genus . Spathiphyllum Schott 
comprises about a score of existing species, all 
but one of which, an East Indian form, ar(j 
confined to tropical America. Another genus 
with which the fossil may be compared is 
Monstera Adanson, which is represented by 

1 Heer, Oswald, Flora tertiaria Helvetim, vol. 2, p. G9, pl. 84, fig. 7, 185(i. 
2 Nathorst, A. G., Kgl. Svenska· Vetens.-Akad. Handl., vol. 24, pp. 

1-10, pl. 1, 1890. 
3 Marty, P., Flore miocene de Joursac, p. 50, pl. 9, figs. 11, 12, 1903. 

about 15 species in tropical An1erica. The 
individual fruits of the fossil are very sinlilar 
in ·appearance to those of 1.1onst~ra deliciosa 
Liebman, with which it has been c01npared, 
and probably to those of other species of Mon
stera, of which material was not readily avail
able for comparison. 

The species under discussion is na1ned in 
recognition of the fine work of P. H. Fritel, of 
the Paris Museum, in his revision of the Ter
tiary floras of the Paris Basin. 

Occurrence.-Wilcox group, 4~ nliles south
west of N aborton, De So to Parish,· La. (col
lected by 0. B. Hopkins). 

Oollection.-V. S. National Museum.iX'•·· 
••· i' 

Order ARECALES. 

Family ARECACElE. 

Genus NIPADITES Bowerbaitk. 

NrPADITES BURTINI Brongniart var. UMBONA
TUS Bowerbank. 

Plate CXII, figures 13 and 14. 

Nipadites umbonatus. Bowerbank, A history of the fossil 
fruits and seeds of the London clay, p. 9, pl.1, 1840.4 

Description.-Drupelike fruits of different 
sizes, ranging from 5 to 8 centin1eters in length 
and from 3 to 5 centin1eters in diameter, obovate 
in outline with a narrowed truncated base ang 
a broadly rounded, umbilicate apex. Surface 
fibrous and obscurely angled. 

This material consists of compressed, rather 
illy preserved but perfectly characteristic fruits 
of a nipa-like palm found in the hard clay of 
Grenada. Similar remains were noted from 
the English Eocene by Parsons as early as 
1757 and from the Belgian Eoeene by Burtin 
in 1784. In 1840 Bowerbank recognized their 
true affinity and proposed the name Nipadites, 
·describing 13 species from the London clay of 
the Isle of Sheppey (Ypresian). Later authors 
have greatly reduced the number of species, 
recognizing that the variations were due in a 
large n1easure to the position of the fruits in the 
head and their condition of preservation. It 
is quite possible to match these Eocene fruits 
from Mississippi with one or more of Bower
bank's types, but in the main they are most 
closely allied to his .species umbonatus, which 
Ettingshausen 5 in 1879 referred to Nipadites 

4 Those interested will find the detailed synonymy of Nipadites burtini 
in the paper by A. C. Seward and E. A. N. Arber (Mus. roy. hist. nat. 
Belgique Mem., vol. 2, 1903). 

6 Ettingshausen, C. von, Roy. Soc. London Proc., vol. 29, p. 393, 1879. 
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burtini Brongniart, the species to which 
Seward and Arber refer all the nipa fruits fron1 
the lower, n1iddle, and upper Eocene:) of Bel
giunl. 'rhough it is hnprobable that a single 
species ranges throughout the Eocene, and 
though I also regard it fLS in1probable that the 
Anwricn.n and European forrns are specifically 
identical, in spite of their conten1poraneity and 
their distribution by ocean currents, no reliable 
characters separate the An1erican fron1 the 
Europeim form. 

The occurrence · of Nipadites in the early 
Eocene of the Jvlississippi erobayn1ei1t is of the 
greatest interest, a.s it throws so rnuch light on 
the contCinpora.neous physical conditions. In 
the existing flora the genus Nipa is monot.ypic 
and stands in mi isolated position among the 
paln1s, :fonnerly being })laced with the f~unily 
Pandanacem. Tl~e existing nipa paln1 is a 
stmnless fonn, so1ne of whose large pinnate 
leitves attain 25 feet in length. It inhabits the 
tidal waters of the Indian Ocean, rnnging frorp. 
India through the Maltty Archipelago to th'e 
Philippines and vying with the n1angroves for 
possession of the tidal flats. It produces clus
ters of large fruits which nrc distributed by 
ocean currents. During the Eocene the closely 
~Hied if not identical genus Nipadites is repre
sented by the characteristic fruits in southern 
England, Belgitun, France, northern Italy, 
southern Russia, and northern Egyp't. Until 
the present discovery in Mississippi neither 
Nipa or Nipadites hnd been found in the living 
or fossil floras of the Western 1-Iemisphere. 

A characteristic view of the habit and the 
habitfl.t of the n1odern Nipn. is shown on Plate 
·vri, A. 

The path of migration by which these paln1s 
were intr<;>duced into the Eocene Gulf of :Mexico 
is worth considering. Since their· remains are 
so widespread and comrnon in the early Ter
tiary deposits o:f the ~1editerranean region, and 
since they occur there earlier than in America, 
it seerns probable that they represerit an intro
duced elen1ent in the Wilcox flora. Their 
fruits 1nay have reached this hmnisphere by 
flon,ting ncross the Atlantic, which would not be 
possible if the Atlmit.ie Ocean currents of the 
Eocene were at all sin1ilar to those of the pres
ent ti1ne. On the other hand, the rnore proba
ble hypothesis is that their range 11nay have 
covered Oceaniea during the late Cretaceous 
and early :Eocene, n.nd they 1nay have been 

50243 °-16--12 

carried by ocea.n currents across the sub
merged lands of Central America and in to 'the 
Mississippi Gulf. 

Occurrence.--Grenada formation, Grenada, · 
Grenada Col.1nty, Miss. (collected by Lowe and 
Berry). 

Oollection.-'-U. S. National ~1useum. 

Genus SABALITES . Sa porta. 

SABALITES GRAYA.NUS· Lesquereux. 
Plates XII, figmes 1-3, and XIV, figme l. 

Sq.,bal Qrayana. Lesquereux, Am. Pliilos. Soc. Trans., 
vol. 13, p. 412, pl. 14,-figs. 4-6, 1869. (Not Lesque
reux, 1871, 1874, 1876, 1878, or Knowlton, 1900.) 

Flabellaria eocenica. Lesquereux,· The Tertiary flora, 
p. 111, pl. 13, figs. 1-3, 1878. 

Desc1·iption.-Lesquereux's description, pub
lished in 1869, is as fo~lows: 

S. froncle petiolate, rachicle in plano posteriore subplana, 
e basi clilatata ovata, lineari cuspidata 6-8 policari; 
foliis flabelliformibus, racliis numerosis, elongatis, sensim 
clilatatis, nervulis clistantibus, gracilimis. · 

This somewhat protean species. · was de
scribed by Lesquereux fron1 the soft white · 
("Eolignitic") clay of Lafayette County, Miss. 
None of Lesquereux's specimens of it can at 
present be found in the Hilgard collection, but 
it seems very probable that the type came from 
the railroad cut just north of Oxford. Not only 
is this the sole locality in the county known 
to the writer where these white clays are fossilif
erous but there .are several specimens of this 
species from this locality in the collections of 
the University of ~1ississippi, which have been 
collected at different times by different indi
viduals, and son1e of these fragments rnay pos
sibly represent Lesquereux's type n1aterial. 
There is also a specimen frmn this outcr~op in 
the collections of the United States National 
~1useum, collected some 15 or 20· years ago by 
Mr. T. 0. Mabry. · 

Within the next 10 years after his original 
characterization of this species Lesquereux 
identified it frorn a large number of western lo;.. 
calities in Colorado, Wyoming, and on Van
c·ouver Island. Nearly all this material is now 
in the National Museum. In n1y judgment all 
these detern1inations are open to very grave 
doubt, not only on account of the inadequacy 
of the material but also because of the a priori · 
improbability of a single species ranging frorn 
the Cretaceous Montana group to a horizon 
well above the base of the Eocene at such widely 
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removed localities, in the one area associated 
with a suhtropical coastal flora, which suggests 
the existing flora of the West Indies and north
ern South America and which advanced north
ward in the Mississippi embayment region, and 
in the western area associated with a very dif
ferent type of flora. 

It is quite true that the deter1nination of the 
foliage of fossil palms is often beset with un
usual if not insuperable difficulties, as witness 
the parallel range both geographie and geo
logic, that is accorded to Sabal major Heer by 
European students, a range extending from 
England, France, and Italy to India and from 
the Eocene through the Oligocene and Miocene 
to the Pontian stage. 

Since the original description of Sabalites 
grayanus is more or less incomplete and all sub
sequent descriptions have been either com
posite or else based on material which I would 
exclude from this species, it becomes important 
to give as complete a description of this palm, 
based on the present material from the type 

·locality and adjacent localities of the same age, 
as is possible from the nature of the remains. 

Leaves of large size but mostly fragmentary. 
Estimated diameter in some of the larger speci
mens, where nearly half the leaf is preservecl, 
as great as 1.3 meters. Most of the leaves are 
s01newhat sm~ller than this, no doubt because 
the larger the leaves the more fragmentary t.hey 
would be likely to become before fossilizati9n. 
Petiole long and stout, unarmed, enlarged at 
the base of the leaf, and tapering into an ex
tended and gradually narrowed acu1nen, which 
is not visible on the upper surface of the leaf, 
where the petiole is broadly rounded and a 
shor~ and inconspicuous ligule is developed. 
From the manner of preservation and attitude· 
of the rays on some of the specin1ens it is· ili
ferred that the acumen was recurved as it is 'i'n · 
the existing Sabal palmetto (Walter) Roenier 
and Schultes. Rays very numerous, about 100 
in number, a few reduced· basal ones on each 
side free, the remainder united for a variable 
distance above the base. Their dimensions 
and the relative thickness of the venation are· 
variable features dependent on the size of the 
leaves. The largest specin1ens seen have thick 
carinate stout-veined rays, 5 centimeters ,-in 
maximum width. They increase in size fr01n 
the base of the leaf upward and individually 
they are narrow at their point of attachment, 

widening medially and becoming gradually nar
rowed into long acu1ninate tips. Venation 
characters variable, largely dependent on the 
size of the leaves and the condition of preserva-

. tion of the epidermis in the fossil speci1nens. 
In well-preserved material there are four or 
five relatively thin intermediate veins. Be
tween each pair of veins there are si..x to eight 
fine veinlets, which are not visible except in 
well-preserved specimens. The species seems 

·to be infested by at least two species of leaf
spot fungi. 

This species appears to have been a con1n1on 
form during Wilcox time. It is u1ore like the 
n1odern Sabal palmetto than any other existing 
species, and, like it, was probably a forn1 that 
did not extend inland any great distance. It 
appears to have been an arborescent fonn and 
less gregarious than, for example, our other ex
isting species of Sabal and S~renoa. It is very 
common in the deposits near Oxford, and per
fect leaves are not uncommon, but it is impos
sible to get out good specimens from the nlas
sive and more or less jointed clays. A single 
fragment of a ray fron1 Wilson County, Tex., is· 
doubtfully referred to this species. 

It is a striking illustration of the wealth of 
plant material entombed in the clays of the 
enlbayment area, as well as of the inadequacy 
of arguments based on the absence of certain 
genera in the collection, that very extensive 
collections fron1 Puryear should have furnished 
only two or three fragments of sing~e rays of 
this species, and yet a single specimen of clay 
from this locality, exhibited at the Louisiana 
Purchase Exposition (St. Louis) by a clay
mining company, should show a fine specin1en 
of the central part of a leaf, with the acun1en 
pres~rved. I am indebted t<? Prof. L. C. Glenn, 
of Vanderbilt University, for the loan of this 
specimen. · The western form, from · Black 
Buttes, Wyo.,describedoriginally by Le·squereux 
as Flabellaria eocenica and later found to be 
conunon in the Raton and Denver forn1ations, 
undoubtedly represents Sabalites grayanus. 

Occurrence.-Holly Springs sand, Oxford, 
Lafayette County, :Miss. (collected by E. W. 
Hilgard, T. 0. :Mabry, and E. W. 'Berry), and 
Holly Springs, Ma1~shall County, Miss. (collected 
by E. W. Berry). Grenada formation, Grenada, 
Grenada County, :Miss. (collected by E. W. 
Berry). Wilcox group: Benton, Saline County, 
Ark. (collected by E. W. Berry); and near 
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BoydsYille, Clay County, Ark. (collected by 
E. W. Berry); sec. 12, T. 17 N., R. 15 W., near 
Shreveport, Caddo Parish, and 5 miles southeast 
of Naborton, DeSoto Parish, La. (collected by 
0. B. I-Iopkins); Old Port Caddo Landing, Little 
Cypress Bayou, I-Iarrison County, 'l"'ex. (col
lected by '"1"'. vV. Vaughan). Lagrange formation 
(in beds of Wilcox age): BreedloYe Pit, near 
I-IenTy, I-Iem'Y County, Tenn. (collected by 
E. W. Berry); Pinson, Madison County, Te1m. 
(collected by E. W. Berry); and Baughs Bridge, 
Wolf Hiver, near La Grange, Fayette County, 
Tenn. (collected by L. C. Johnson). Beds of 
Wilcox age: Calaveras Creek, Wilson County, 
Tex. (collected by Alexander Deussen). 

Oollections.-U. S. National l\1useu1n; Uni
versity of l\1ississippi. 

Genus CHAMiEDOREA Willdenow. 

CHAl\f.Al:DOU.EA DAN AI (Lesq uereux). 

Plates XII, figme 4, and XIII, figures 1-3. 

Cyca.s. Hilga.rd, Report on the geology a.nd agriculture of 
:Mississippi, pp. 108, 117, 1860. 

CalamOJJsis Danai. Lesquereux in Da.na, l\:hmual of geol
ogy, 1st eel., p. 513, fig. 795, 1866. . 

Calamopsis Danai. Lesquereux, Am. Philos. Soc. Trans., 
vol. 13, p. 411, pl. 14, figs. 1-3, 1869. 

Descript'ion.-Lesquereux's description, pub
lished in 1869, is as follows: 

C. Joliis mngnis, frondosis, pinnatis; pinnis gramineis, 
plru1is, oppositis, ~:-equidistantibus, basi subattenuatis; 
nervis prinuu·iis 3-5 roqualibus, secondariis unicis, graci
lioribus, lineales ru·eas dividentibus, nervulis minimis, 
pru·a~lelibus, a.pproximatis, notatas. 

This hand~on1e feather pahn is represented 
by rather scanty 1naterial, that collected by 
I-Iilgard lnore than 50 years ago being by far . 
the best that has co1ne to light. Lesquereux's 
figured spec.in1ens are still preserved in the Hil
gard collection, and with this and son1e addi
tional ;material for study the writer is unable to 
verify Lesquereux's diagnosis in several rather 
in1porta.nt particulars. In the first place, the 
lea:flets or rays are not opposite; they are nlark
eclly decurrent, and a fairly prominent n1idrib 
is found in all the material. The species 1nay 
be rocharacterized as follows: Rachis long and 
slender, bearing nun1erous alternate leaflets, at 
least nwre than a dozen pairs. These leaflets 
are linear-la.nceolate in outline, the tips are ex
tended and gradually narrowed, and the bases 
are nwre abruptly narrowed. They forn1 an 
angle of about 40c with the rachis, but this 

angle may have been wider toward the base, 
as all the preserved specimens are fron1 the 
distal half of the leaf. These lateral rays or 
leaflets (pinnre) differ considerably in size, the 
n1aximun1 din1ensions being 30 centin1eters in 
esti,mated length and 2.5 centimeters in width 
in the basal half of the leaflet. The average 
dimensions appear to be about 25 centimeters 
in length by 1.5 centimeters in n1aximun1 
width.· The venation consists of a markedly 
decurrent n1idrib of about twice the caliber of 
the secondaries. Secondaries, one or two on 
each side parallel with the n1idrib. I-Ialfway 
between the adjoining pairs of secondaries, or 
between the secondaries and the midrib, are 
fine tertiaries, the outside one on each side run
ning rather close to the margin at a distance 
from the outside secondary that an1ounts .to 
half the space between that secondary and the 
one next to it. In each of the areas between a 
secondary and a tertiary there are fron1 three 
to five very fine, equally spaced, parallel vein- · 
lets, and there are one or two of these veinlets 
between the outside tertiary and the n1argin. 
No transverse nervilles are visible with n1agnifi
cation. This characteristic venation is illus
trated in Plate XIII, figtu·e ·3, which shows the 
appearance and relative dimensions when en
larged four tin1es of a ray with a single sec
ondary on each side. In· texture the leaflets 
seem to be thin, but of a firm consistency. Fig
ure 12 (p. 180) shows a n1uch 1~educed resto
ration of a con1plete leaf. 

The genus Calamopsis, to which Lesquereux 
referred this species, was described by Heer 1 in 
1859 with OalamozJsis bredana fron1 the Torto
nian of Baden as the type and only species. Its 
distinguishing character was the absence of a 
midrib. This suggested to Prof. Heer a com
parison with the numerous oriental species of 
the Hecent genera Calamus, Plectocomia, and 
Zalacca. Schenk 2 in his discussion of Heer' s 
species considers it to be referable to the sub
family Phmnicere and that it is allied with 
those species usually referred to Brongniart's 
genus Phmnicites. 

Schenk appears not to have been familiar 
with Lesquereux's species, although that spe
cies was published nearly a score of years before. 
I mn unable to judge from Heer's figures 
whether the basis for Schenk's suggestion is 

1 Herr, Oswald, Flora tertiaria Helvetire, vol. 3, p. 1G9, pl. 149, 1859. 
2 Schenk, A., in Zittel's Ilandbuch der Palaeontologie, .Abth. 2, Lief 4, 

p. 373, 1885. 
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FIGURE 12.-Restoration of a leaf of Chamxdorea danai (Lesquereux) Berry. (About one-third natural size.) 
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sound, but the present species frmn Mississippi 
con not be retained in the genus Calamopsis, 
even if that is a valid genus. 

'l'he present species appears to be closely re
lated to the existing genus Chamredorea of Will
denow, a genus of small paln1s with reedlike 
stems, which con1n1only spreads by runners. 
It has, :in the existing flora, about 60 species, 
ranging frmn central Mexico to Bolivia and 
Peru in the Andes and in western Brazil. It is 
richest in species in the humid n1ountainous 
region of Central An1erica, and several of these 
Central A1nerican forms are practically indis
tinguishable from this Wilcox species. 

Occurrence.-Ackerman fonnation, Colemans 
Mill, Choctaw County, Miss. (collected by E. W. 
I-Iilgard). Wilcox group, Benton ( n, Saline 
County, Ark. (collected by R. E. Call). 

Oollections.-U. S. National :Museum. 

Order SCITAMINALES. 

Family CANN ACElE. 

Genus CANNA Linne. 

CANNA EOOENICA Berry, n. sp. 

Pla.te XV, figures 7 and 8. 

Descri1Jtion.-Leaves elongate-lanceolate, at 
least 25 or 30 centin1eters in length and proba
bly longer. Maximum width not pres~rved. 
Fragn1ents show a width of 6 centi1neters on 
one side of the n1idrib without reaching the 
margin. Margins entire, gradually narrowing 
distad. ~idrib stout below, at least 1 centi
nleter in width, becoming obsolete in the tip. 
Secondaries thin, equally spaced, subparallel, 
and nu1nerous, diverging from the n1idrib at 
ac\lte angles, 60° in large, presumably proximal 
fragn1ents, at intervals of about 2 n1illimeters, 
beco:ming increasingly n1ore ascending distad 
until in the upper part of the leaf they are 
approxin1ately parallel with each other and 
with the long axis of the leaf. Tertiaries nu
merous, thin, several between the secondaries, 
with which they ru·e parallel. A speci1nen from 
Old Port Caddo Landing 1neasures 9 by 26 
centin1eters and indicates a leaf 12 by 56 centi
Ineters. 

This species is not especially well preserved, 
although it is represented by numerous frag
nlents in tho clays of tho IIolly Springs sand at 
Oxford, Miss. Larger · frag1nonts fron1 tho 
Grenada formation at Grenada, Miss., ·are 

better preserved than the specimens figured. 
It n1ay be compared with numerous existing 
species of Cam1acere and Marantacere and is 
referred to Canna because it shows no generic 
differences and also because more complete 
forms from tho Claiborne group, described in 
1nanuscript, are clearly referable to Canna. 

The genus Canna is exclusively American and 
contains frmn 25 to 50 species, mostly hygrophi
lous in 11abit and confined to the Tropics and 
subtropics. One species, Oanna flaccida Ros
coe, penetrates northward . as far as South 
Carolina in the swamps that skirt the coast. 
Among fossil forms that are referred to the 
Scitaminales is the genus Scitaminophyton 'de
scribed by Massalongo from the Italian Tertiary, 
and the genus Ca1mophyllites of Brongniart, · 
with several species rang~g fro1n the Upper 
Cretaceous to the Pliocene in the European 
area .. Fritelhasrecentlyshown that the French 
Ypresian species of the Paris Basi11 described 
originally by W atelet as Oannophyllites 'nngeri 
is in reality based on fragments of an undeter
millable palm. 1 Allied forms supposed to repre
sent the family Zingiberacere luive been referred 
to the forn1 genus Zingiberites I-Ieer, which con1-
prises several species, one Upper Cretaceous and· 
the others early Tertiary. One of these species, 
Zingiberites dubius Lesquereux, 2 is based on 
very fragmentary material from the Denver 
forn1ation of Colorado not identical with the 
present species. The Zingiberacere is a large 
family and is confined almost exclusively to the 
Eastern Hemisphere. Though no competent 
student would dispute its possible occurrence in 
the American Tertiary, the e:viclence should be 
more complete than that furnished by Les
quereux to be at all convincing. 

Another form genus for fossil leaves n1uch 
like the one under consideration is J.l1usophyl
lum, first described by Goppert for an un
doubted Tertiary species of :Musacere from the 
island of Java. Ten or a dozen species have 
since been described fro1n the Tertiary of Eu
~·ope and one, jJusophyllum complicaturn Les
quereu..x, from the early Eocene of the Rocky 
Mountain region. Though it is beyond the 
province of the present work to discuss at any 
length the botanic affinities of these species of 
Musophyllum, I would at least point out that 

J Jour. botanique, vol. 22, pp. 110, 111, fig. 4, 1909. 
2 Lesquereux, Leo, 'rhe 'l'ertiary nora, p. 95, pl. 16, fig. 1, 1878. 
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in my judgment several species are referable to 
the Cannacere and not to the Musacere, as, for 
example, Musa. bilinica Ettingshausen, Musa 
speciosa Sa porta, and some at least of the forms 
referred to Musophyllurn cornplicaturn Lesque
reux. Another form which probably represents 
a species of Canna is Convallaria latifolia de
scribed by Ludwig~ from the Aquitanian of 
Munzenberg, Hesse. Tuzson 2 has also recently 
described a 'comparable form fron1 the upper 
Oligocene of the Zsil Valley in Transylvania as· 
Schafarzikia oligoccenica gen. et sp. nov. 

Occurrence.-Holly Springs sand, Oxford, La
fayette County, Miss., and Grenada formation, 
Grenada, Grenada County, Miss. (collected by 

o E. W. Berry). Wilcox group, Old Port Caddo 
·Landing, Little Cypress Bayou, Harrison 
County, Tex. (collected by T. W. Vaughan). 

Collection.-U. S. National Museuin. 

MONOCOTYLEDONlE INCERTlE SEDIS 

PHYLLITES WILCOXENSIS Berry, n. sp. 

Plate CXII, figure 12. 

Description.-Leaves of relatively large size, 
broadly lanceolate in general outline, apex 
bluntly point'ed and base narrowly cuneate, ex
tended, sheathing. Length about 20 to 25 
centin1eters. Maximun1 width, in the nlid
dle part of the leaf, about 4 to 5 centi
meters. Margins entire. Texture thin, some
what flabellate. Midrib stout, broad, and flat. 
Secondaries thin, diverging fron1 the midrib at 
acute angles and pursuing a flexuously curved 
course toward the margii1s, with which they 
eventually bec01ue subparallel until they are 
l~st in the tertiary areolation (d!ctyodrome). 
Tertiaries jrregularly flabellate, forming later
ally elongated, narrow, acutely pointed meshes. 

This species is unfortunately based on but 
two speci1u~ns which hardly adn1it of adequate 
characterization or identification. It is obvi
ously a ·netted-veined monocotyledon, and 
among the netted-veined families it is probably 
referable to the Aracere. 

Occu.rrence.-Grenada formation, Grenada, 
Gre:nada County, :Miss. (co~ected by E. N. 
Lowe and E. W. Berry). 

Collection.-U. S. National Museun1. 

1 Ludwig, R., Palmontographica, vol. 8, p. 87, pl. 19, fig. G, 1859. 
2Tuzson,J., K. ungarischen gaol. Anstalt, Mitt. Jahrb., Bd. 21, !'feft 8, 

p. 251, pl. 19, fig. 1, 1914. 

Subclass 'DICOTYLEDON.&. 

Superorder CHORIPETALlE. 

Order JUGLANDALES. 

Family JUGLANDACElE. 

G~nus JUGLANS Linne. 

( ~) JuGLANS SAFFORDIANA Lesquereux. 

Juglans Sa.ffordiana. Lesquereux, Am. Philos. · Soc. 
Trans., vol. 13, p. 421, pl. 20, fig. 7, 1869. 

Description.-The description given by Les
quereux in 1869 is as follows: 

J. foliis ovate lanceolatis, acu tis, basi inreq ualiter 
· cordatis, remote obtuse serratis, nervis secundariis angulo 

suberecto egredientibus, arcuatis. 

This species was founded on a single speei
men, figured by LesqueretLx, whjch has subse
quently .disappeared. Lesqueroux is positive 
that the base was cordate, but it appears to 
me to represent, as far as one may judge from 
the figure, a specimen of son1e species of 
Dryophyllum broken symmetrically across 
near the middle. There is no plausible reason 
for regarding it as representing a Juglans, but 
as I have been unable -to correlate it with any 
other form in the vast amount of Wilcox nlate
rials that have passed through my hands, I 
have left it as above, since it is scarcely worth 
while to endeavor to discover the botanic 
affinity of such poor 1naterial. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), La Grang3, Fayette County, Tenn. 
(collected by J. M. Safford). 

Collection.-Type lost. 

JuGLANS SCHIMPERI Lesquoreux. 

Plates XVIII, figures 3-5, and XIX, figure 4. 

Juglans Schimperi. Lesquereux, U. S. Geol. and Geog. 
Survey Terr. Ann. Rept. 1871, Suppl., p. 8, 1872; 
The Tertiary flora, p. 287, pl. 56, figs. 5-10, 1878. 

Hollick, in Harris, G. D., and Veatch, A. C., A pre
liminary report on the geology of Louisiana, p. 280, 
pl. 32, fig. 5; pl. 33, figs. 1, 2; pl. 35, fig. 3, 1899. 

Juglans rugosa. Lesquereux (not Lesquereux, 1878), 
U. S. Nat. Mus. Proc., vol. 11, p. 13, 1888. 

Description.-Leaves ovate-lanceolate and 
son1ewhat inequilateral in outline. Apex grad
ually acuminate. Base broadly cuneate or 
rounded, inequilateral. Size variable; length 
ranges from 10 to 18 centimeters; maximun1 
width, in 1nidclle or lmver half of the leaf, from 
2 to 4.8 centimeters. Margins entire, slightly 
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unduJ~te. Petiolule generally not preserved; 
in smne of the specin1cns from Wyoming it 
ranges from 3 to 7 n1illi1neters in length. Mid
rib stout, usually curved. Secondaries thin, 
numerous, rather ovon]y spaced, subparallel, 
about 14 to 15 subopposite to alternate pairs; 
they branch fron1 the midrib at wide angles 
and ctu·ve upward close to the margins in a 
camptodr01no 1nanner. Tertiaries mostly per
current and distinct. Arcolatio:n. subquadrate. 

This species was described by Lesquei:ou.~ 
frmn tho Green River Eocene, where it is ~cry 
abm1dant. · It has also boon recorded fron-i 'the 
Denver for1nation at Golden, Colo., and from 
the Raton and Fort Union formations. It was 
recorded by 1:Iollick in considerable abundance 
frmn the Wilcox of Louisiana. Whatever 1nay 
be thought of the probability of a single species 
extending frotn the base of tho Eocene to tho 
Groen Ri,"~"er, the forn1s from the Wilcox arc not 
distinguishable from those of tho Green River, 
as 1nay be readily observed by a comparison ·of 
tho figtu·os of specin1ons fron1 both horizons. 
Their reference to tho bO'enus JuO'lans is not •. b 

above question, although no better disposition 
of thmn has suggested itself. No extensive 
new rnateria1 has been collected and liollick's 
n1o:ro con1ploto figures have boon reproduced ·in 
the present work. 

Occ'l.t'rrence.-Wilcox group, a quarter of a 
mile aboYo Coushatta, Red R.iYer Parish, La. 
(collected by G. D. I-Iarris); 2 miles south of 
Nabo:rton il.nd sec. 28, T. 13 N., R .. 12 W., 
DeSoto Parish, L~1.. (collected by G. C. 1\1atson 
and 0. B. I-Iopkins). Bolivar Creek, 3! miles 
north of I-Iarrisburg, Poinsett County, Ark. ( ~) 
(collected by L. W. Stephenson). Grenada for
tnation, Grenada, Grenada Cotu1ty, 1\fiss. (col
lected by E. N. Lowe and E. W. Berry). 
Lagrange fonnation (in beds of Wilcox age), 
Puryear, I-Ionry County, Tenn. (collected by 
E. 'fY. Berry), and Wickliffe, Ballard County, 
Ky. (coliocted by R. I-I. Loughridge, U. S. Nat. 
Mus. No. 2~~90). 

~ollection~.-U. S. National Museum; New 
Y.ork Botanwal Gm·don. 

JuoLANS DEitRYI I(nowlton. 
J·uglans mgosa. Hollick (in part) (not Lesquereux) in 

Harris, G. D., and Veatch, A. C., A preliminary re
port on tho geology of Louisiana, p. 280, pl. 35, fig. 
2 (not fig. 1), 1899. 

Juglans Berryi. Knowlton, U. S. Geol. Survey Prof. 
Paper, MS. 

. Description.-Knowlton's descriptwn 1s as 
follows: 

Leaflets membranaceous in texture, the terminal leaflet 
ovate, equal sided, broadest near the 'middle, whence it 
narrows in about the same ·degree to both base and apex. 
Margin entire, petiolule short, slender; secondaries 10 to 
12 pairs, mainly alternate, considerably curved upward, 
camptodrome; lateral leaflets larger, ovate-lanceolate, 
strongly unequal sided; margin slightly undulate; petiolule 
slender; secondaries about 14 pairs, alternate, campto
drome; nervilles mainly unbroken, oblique to the sec
ondaries. 

This species is common in the Raton for
lnation of Colorado. Incomplete specimens, 
identical with the n1ore perfect 1naterial fr01n 
Colorado, occur at several localities ''rithin the 
Wilcox fonnation. 

Occurrence.-Wilcox group, a quarter of a n1ile 
above Coushatta, Red River Parish, La. (col
lected by G. D. I-Iarris). Lagrange forn1ation (in 
beds of Wilcox age), vVickliffe, Ballard County, 
ICy. (collected by L. C. Glenn). 

Collections.-U. S. National 1\1useum; New 
York Botanical Gn.rden. 

Genus ENGE~HARDTIA Leschen. 

ENGELHARDTIA (0ItEOMUNNEA) 1\US"SISSIPPIEN

SIS Berry. 
Plate XVII, figure l. 

Engelhardtia m,ississippiensis. Berry, Am. Jour. Sci., 
4th ser., vol. 31, p. 494, pl. 2, 1911; Plant World, 
vol. 15, pp. 234-238, pis. 3, 4, 1912. 

Description.-lnYolucre large, trilobate, and 
somewhat reflexed. Alre widely spread, the 
angle between the n1edia.n and lateral wings 
being 70° to 80°. Sinuses conespondingly 
open, rather straight sided, rounded at the 
angle, which is 1.5 centimeters fr01n the cx
trClne base of the . specimen. The median 

. wir).g is the longest of the· three and is equi
lateral., spatulate <?r oblanceolate ·in outline, 
expanding gradually distad fro1n a basal width 
of 8 millin1eters to a width of 13 millimeters, 
where the distal portion is broken off, 5 centj
lneters ::Lbove the base. Since this apical part 
is 1nissing, the total length is estimated at 6.5 
centimeters, which is a n1inimum rather than 
a maxi1num estin1a.te. Laterul wings slightly 
inequilateral, the outer part of the la1nina 
being u. trifle wider than the inner. Apex 
rounded. Length 5 centimeters. Greatest 
width, which is above the 1niddle, 11 millilne
ters. Least width proxilnacl, 7 millim~ters. 
Primaries three in nu1nber, one median pri-
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mary being :present in each wing. The pri- is very similar to most of the described oriental 
maries are relatively very stout and continue forms, perhaps resembling Engelhardtia spicata 
with but slight attenuation to the tips of the Blume more closely than the others. This 
wings. No subordinate priinaries or discord- species ranges frmn the northwestern Hima
antly directed secondaries are present, as in layan region through Burma to Java and other 
some of the European Tertiary species. Sec- · East Indian islands. Comparative material of 
ondaries numerous, thin, more or less parallel, Oreon1unnea is very ·scarce. A single fruit in 
about 12 to 15 pairs to each wing, alternate. the National :Herbarium is closer to the fossil 
The secondaries branch from the midvein at a than are any of the Asiatic species, but in the 
wide angle, which becomes progressively less absence of more material the limits of variation 
distad, where they are placed at shorter inter- . in Oreomunnea are unknown. 
vals and are nwre regularly curved; campto- In a general way the fruits of Engelhardtia 
drome throughout. Tertiaries extre1nely fine, are not unlike those of Carpinus. There seems 
forming small arches just inside the margin to be little occasion for confusion, however, 
and more or less rectangular meshes within the even in poorly preserved fossil material. The 
space.3 bounded by the secondaries. Margins. fruit proper is decidedly different, although this 
strictly entire throughout. The essential por- is seldom well enough preserved in fossils to be 
tion of the fruit is poorly preserved and partly decisive. The involucre is also markedly dif
broken away, as is the rule in the fossil species of ferent in the two genera. The involucres of 
this. genus. It appears to have been of consid- Carpinus are generally. smaller and the median 
erable consistency, and the whole fruit having wing much wider and longer than the lateral 
fallen face _downward the reflexed wings raised wings and with somewhat different venation. 
the peduncular portion, which either rotted The margins are also toothed, whereas in En
away before fossilization or nlore probably was gelhardtia they are invariably entire. I have 
broken off when the specimen was collected. examined fruits of all the existing species of 

Among previously described Tertiary forms Carpinus and .experience no difficulty in read·ily 
this species is most similar to Engelhardtia. distinguishing them from those of Engelhardtia, 
brongniarti Sa porta, 1 a species recorded from the American species of' Carpinus being espe
Spain, France, Italy, Germany, and Austria- cially· different in appearance from those of 
Hungary and supposed to range from the Engelhardtia. I have seen involucres of the 
Oligocene to the Pliocene. The American Old World Carpinus betulus fron1 trees culti
species is somewhat larger than most speci- vated in this country in which the 1nargins of 
mens of Engelhardtia brongniarti, although Un- the wings were entireor nearly entire, but the 
ger has figured forms of that species from aspect of the specimens as a whole, because of 
Sotzka, in Styria, which are not much different their different proportions and venation, was 
in size. The wings are more spreading and the markedly unlike Engelhardtia, and if they had 
outlines are much more elegant in the present been found as fossils no competent paleobota
species. In the European form the wings are nist would have been a-t a loss regarding their 
rounded apically as in the American, but they botanic affinity for a single instant. 
have approximately the same width through- The leaves described under the name of En
out and do not taper downward as in Engel- gelhardtia ettingshauseni Berry are found in as-

. hardtia mississippiensis. The secondaries, in- sociation with these fruits and also at other 
stead of being regular and camptodrome as in localities in the Wilcox group, where the fruits · 
Engelhardtia mississippiensis, are less numer- are absent, but they probably represent the 
ous and more irregular in position, several in same species. A second species of Engel
each wing ascending from the base for consid- hardtia based on fruits is found in the Wilcox, 
erable distances approximately parallel with and a third species occurs in the lower Claiborne 
the midvein, as in our Claiborne species. deposits of southern Arkansas. 

Among the existing species with which it has Occurrence.-Holly Springs sand, Early 
been compared Engelhardtia mississippiensis Grove, Marshall County, Miss. (collected by 

1 Saporta, G. de, Etudes 'sur la vegetation du sud-est de la France A 
repoqUQ tertiaire, vol. 2, p. 343, pl. 12, fig. 5, 1865. 

W J McGee). 
Oollection.~U. S. National Museum. 



JUGLANDALES. 1.85 

ENGELHARDTIA PURYE.ARENSIS berry, sp. nov. 

Plate XVII, figures 6 and 7. 

Desc1'iption.-Involucre s1nall to large, trilo
bate. Alre widely spread, diverging fron1 each 
other at angles of about 70°. Sinuses corre
spondingly open and nearly straight sided. 
The whole organ rm1ges fro~n 4 to 7 centimeters 
in length and fro;r.n 4.4 to 6.25 centhneters in 
lnax.i)lUI)n width fro1n tip to tip of the lateral 
wings. N ucellus of n1ediun1 si~e, ovate .to 
spherical. l\1edian wing oblong, very much 
larger than the lateral wings, ranging fro;r.n 3.5 
to 6 centin1eters in length and from 1 centimeter 
to l. 7 centin1eters in ;ma..ximun1 width at a point 
about halfway to the tip, narrowed to the 
bluntly rounded. tip. Lateral wings nearly 
equilaternl, straight sided, with broadly and 
abruptly rounded tips; ranging fron1 2 to 4 
centimeters~nlength and fro;r.n 6.5 to 11 milli
nleters in ;r.na..xi;r.nun1 width. Margins strictly 
entire and subparallel. Each wing has a rela
tiv-ely stout 1nidrib centrally placed and straight 
in its course. On each side of each midrib at a 
distance approxhnately halfway to the ;r.nargin a 
relatively stout vein runs fr01n the extre;r.ne base 
parallel with the midrib nearly to the tip of the 
respective wings; these subordinate primaries 
are son1ewhat less stout than the n1idribs but 
stouter than the rest of the venation. In the 
larger specin1ens subordinate primaries run 
fr01n the base part way to tlie tips. Thin 
obliquely curved nervilles connect the lateral 
prinutries of each wing with the ;mich·ib. Fron1 
the outer side of the outer lateral pri;r.naries 
thin branches diverge to form a· camptodr01ne 
marginal areolation; in the median wing they 
div-erge at acute angles, but in the lateral wings 
their angle of divergence is very open. 

Species founded on fruits of Engelhardtia 
are perhaps not entirely free fro:m suspicion, 
s.ince in a single spike of a ;r.nodern Engelhardtia 
there is n1ore or less variation in the relativ-e 
sizes of the wings. Nevertheless the present 
for)n is strikingly different from the contenl
poraneous Engelhardtia mississippiensis Berry 
and is represented by sev-eral specimens, both 
large and stnall, so that no course is possible but 
to describe it as a distinct species. So;me of 
these differences are worthy of enumeration: 
In Engelhardtia puryearensis the n1edian wing 
is Jnuch larger instead of being about the sa1ne 
size as the lateral wings; the margins are sub-

parallel and not conspicuously narrowed toward 
the base or apex; the lateral wings are equi
lateral and generally diverge at more open 
angles; the tips are n1ore broadly and bluntly 
rounded; the nucellus is relatively somewhat 
smaller; the sinuses are 1nore deeply cleft and 
n1ore angular. The secondaries are not numer
ous or regular and subparallel, but conspicuous 
lateral pseudoprimaries run from the extreme 
base. A third An1erican species of fruit de
scribed by me as Engelhardtia claibornensis 
occurs in the lower part. of the overlying 
Claiborne group in .Arkansas. Though not as 
large as some of the forms of this species or as 
E. mississippiensis it is n1uch more robust and 
has subequal pointed wings, less deeply cleft 
sinuses, and a much larger nucellus. 

Among the Engelhardtia fruits described 
fr01n. the European Tertiary, the prese~t species 
greatly resen1bles some of the forms included 
by Saporta 1 in Engelhardtia brongniarti which 
come from the Oligocene of southeas.tern France. 
Our species may be compared with that species 
as shoWn in Saporta's figure 5c of Plate XII. 
Other forms associated with this specin1en and 
referred to this species are not at all closely com
parable and I have no doubt that the Wilcox 
form is s.pecifically distinct. From their rare 
occurrence in the Wilcox flora, which is essen
tially a coastal one, it ;may be inferred that in 
the Eocene as in the existing flora the Engel
hardtias were upland trees, so that muy occa
sionally did their bouyant winged fruits float 
down the rivers to the coastal area of sedi
Inentation. · 

Occurrence.-Lagrange fonnation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). · 

Oollection.-U. S. National ~1useum. 

ENGELI-L\RDTIA ETTINGSHAUSENI Berry, n. sp. 

Plate XIX, figures 1, 3, and 5. 

Sapindus dubius: Lesquereu:x: (part), U. S. Nat. Mus. 
Proc., vol. 11, p. 1~, 1888. 

Description.-Leaves pinnate. Leaflets ses
sile, ovate-lanceolate, more or less inequilateral 
in outline, slightly falcate, with a narrowed, 
bluntly pointed or narrowly rounded apex, and 
a pointed inequilateral base. Length 5.5 to '9 
centi1neters. ~1axin1u1n width 2 to 3 centi
nleters, in tho 1niddle part of the leaflet. Mar-

1 Saporta, G. de, op. cit., vol. 2, p. 3~3, pl. 12, fig. 5. 
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gins entire, somewhat undulate, as in the exist
ing Engelhardtia S1Jicata Blume. Texture cori
aceous. Midrib stout and generally curved. 
Secondaries rather stout, prominent· on the 
lower surface of the leaflets, 10 to 12 opposite to 
alternate, subparallel camptodron1e pairs; they 
branch from th!j midrib at angles of 30° to 60°, 
and pursue a relatively straight course to the 
marginal region, where they curve upward 
close to and subparallel with the margin. Ter
tiaries thin, mostly percurrent. 

This species is associated with ,the fruits de
scribed as Engelhardtia mississippiens~s Berry 1 

at Early Grove, Miss., and E. puryearensis 
Berry at Puryear, Tenn., and was probably the 
foliage of one or the other of these Eocene trees. 
Until this ·can be demonstrated it seems wisest 
to describe the foliage under a distinctive 
name, the one selected being in honor of the late 
Baron von Ettingshausen, who was the first to 
point out the true botanic position of the Engel
hardtia fruits, so common in the European Oli
gocene, which previously were referred to the 
genus Carpinus. 

The species shows considerable variation in 
size and relative proportions, the narrower 
leaflets having more ascending secondaries, but 
no specific differences are discernible. The 
limits of variation are well shmvn by the speci.,. 
mens figured. They resemble Engelhardtia spi
cata Blume of the Asiatic region except in the 
acuminate leaflets of that species. They are 
still more like Engelhardtia chrysolepis Hance of 
the southeastern Asiatic regio1_)., which has 
petiolulate .leaflets with entire margins, blunt 
tips, and inequilateral outlines, exactly like the 
fossfl. The leaflets are not as large as those of 
E. spicata and the secondaries are more ascend-

. ing, in both of these features approaching. 
nearer to the fossil form. Other modern spe
cies have leaflets with toothed margins-a char
acter in which there is much variation among 
the Juglandales, both recent and fossil. The 
present species occurs in the Raton formation 
of the southern Rocky Mountain province, a 
horizon slightly older than the Wilcox. A 
specimen from Wickliffe that was referred to 
Sapindus dubius by Lesquereux: is unquestion
ably a leaf of this species, which was also col
lected from the locality by L. C. Glenn. A 
previously described fossil which is very close 
to if not identical with the present species, and 

1 Berry, E. W., Am. Jour.. Sci., 4th ser., vol. 31, p. 494, fig. 1, 1911. 

which I consider a species of Engelhardtip_,, is 
described by Engelhardt 2 as· Tapiria lanceolata 
(Anacardiacere). It comes from th~ Tertiary 
of Ecuador. 

Occurrence.-Grenada formation, Grenada, 
Grenada County, Miss. (collected by E. N. 
Lowe and E. W. Berry); Holly Springs sand, 
Early Grove and Holly Springs, . Marshall 
County, Miss. (collected by E. W. Berry). Wil
cox group (common but fragmentary), Benton, 
Saline County, Ark. (collected by.R. E. Call). 
Lagrange formation (in beds of Wilcox age), 
Puryear, Henry County, Tenn. (collected by 
E. W. Berry), and Wicldiffe, Ballard County, 
Ky. (collected by R. I-I. Loughridge and L. C. 
Glenn). 

Oollections.-U. S. N atiooal :Museum. 

Genus PARAENGELHARDTIA Berry, n. gen. 

This genus has the characters of the type and 
only known species. It is evidently allied to 
Engelhardtia and probably represents a sur
vivor of the ancestral stock from which Engel
hardtia was derived. 

p ARAENGELHARDTIA EOCENICA Berry, n. sp. 

Plate XVII, figures 2-5. 

Description.-The present genus and species 
are based on bracteate fruits'~~ which may be 
described· as follows: Involucre entire, not tri
partite, orbicular in general outline, with a 
short stout stalk. The distal margin has a 
shallow, broadly rounded sinus on each side of 
the apex, dividing the wing into three broadly 
rounded or shortly pointed lobes. Base 
rounded or decurrent to the peduncle. Apex 
broadly rounded or, though preserving its 
broadly rounded outline, it may be mucronate 
pointed. Lateral lobes broadly rounded or in 
some specimens pointed; the specimen shown in 
Plate XVII, figure 4, is pointed on one side and 
rounded on the other. The smallest specimen 
figured was complete when collected and was 
of the exact form indicated by the dotted line; 
that is, all the lobes were rounded. It was 
abraded during transit from the field and now 
appears as shown by the photograph. Height 
ranges from 1.6 to 2.75 centimeters. Maximum 
width ranges from 2.2 to 3.2 centi1neters. 
Margins entire. Substance thin but somewhat 
coriaceous. Venation thin and reticulate. 

2 Engethardt, H., Senckenbergisch'l naturf. Gesell. Abh., vol. 1\l, 
p. 15, pl. 9, fig. 4, 1895. 
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About 15 sotnewhat flabeUato, distally forked, Carya antiquorum. Lesquereux, U. S. Geol. and Geog. 
n..nd anaston1osing veins radiate fron1 the essen- Survey, Terr. Ann. Rept. for 1871, P· 294, 1872. 

l 1 · l Lesquereux, idem for 1872, p. 402, 1873. 
tin.l part of the fruit, whic 1 is argo and spher1Ca Lesque~·eux, The Tertiary flora, p. 289, pl. 57, figs. 
nnd is situated at the top of peduncle. No 1-5; pl. 58, fig. 2, 1878. 
primaries are differentiated, but a veu1 rtUlS to Carya antiqua. Lesquereux, U. S. Nat. Mus. Proc., vol. 
tho tip of each nltwginal lobo. Withu1 tho 11, p. 25, 1888. 
n1eshes a system of still finer anastomosing Hicoria antiqum-um· (Newben-y). Knowlton, U. S. Geol. 

veinlets fonns a fouT or five sided indistinct Survey Bull. 152• p. 117• 1898· 

areolation. 1'ho essential part of tho fruit is Description.-Lesquereux's description, pub-
nlore or less globular, 5 to 8 milluneters.in diam- lished il1 1878, is as follows: 
eter, nnd is adnate to tho involucre at its base Leaflets large, broadly oval or.ovate-lanceolate, acun:i-

f l d 1 nate, rounded or broadly cuneate to the petiole; base in-at tho top o t 1.e pe m1c e. 
equilateral; borders minutely denticulate; lateral nerves 

.This species represents an lUldescribed type. close, parallel, simple, curved in ascending toward the 
Tho specin1eu shown in Plate XVII, figme 4, borders. 
suggests a ligneous scale con1parable with some The leaflets of this species are very large, except those 
coniferous scale, but in reality it is an untbick- of the lowest pair, whose size is, as in species of Juglans, 
ened wing. These spocinlons, which are not generally diminutive. * * * The substance of these 

leaflets is subcoriaceous and rigid, tpe surface generally 
rare, have been cmnparecl with a.ll the existing ·polished, though deeply ·cut by numerous lateral nerves 
fa1nilies which have wu1ged fruits that are and nervilles; the borders, crenulate or denticulate, be
known to 1ne. They are 1nore nearly compar- come entire toward the more or less inequilateral-baseJ of 
ablo with certain existing 1nmnbers of the which one side is generally rounded, the other straight. 
A:tnent.ifertB and are especially suggestive of The petiole of the lateral leaflets is short; that of the ter-

minal ones longer. * * * The lateral nerves are close, 
Engelhardtia, which is represented lll the Wil- twenty to twenty-five pairs in the large leaflets, under a 
cox florn. by perfectly characteristic wu1ged broad angle of divergence, 50° to 60°, mostly simple, 
fruits as well as leaves. The essential part of closely following the borders in simple bows, connected 
tho fruit n.ppears to be identical in both genera, with tl1e teeth by minute short nervilles. * * * The 
but jn Parn.engolhm·dtia tho Ulvolucre is entire generic relation of the species can not be definitely con
and has only faint indications of the lobation . sidered as long as the fruit is not known. As the North 

American species of J uglans at1d Carya can be used only as 
characteristic of EngeJhardtia, besides it lacks points of comparison by the characters oftheirleaves, these 
the clifferentiated Yenation of that genus. It is characters, especially the generally simple secondary 
easy to understand that with the progressive nerves in our species of Juglans· more generally divided in 
elongation of the incipient Jobes of Para~ngel- those of Carya, seem to refer this fine species, whose lateral 
hardtia, necessary to a better dissemu1.ation of nerves are not at all divided, to the first genus. The size 

of the leaflets, however, has more likeness to those of 
these fruits, the n1ain Yascular btmdle to. the Can1a alba, though all the fossil leaflets of Carya published 
tip of en.ch lobe would becmne stouter and be by European authors are narrow and linear, and also the 
gradually transformed into 1nidribs. This hu1ts branching of the nerves is quite as distinct in Juglans 
at tho genesis of the Engelhardtia type of rupestris as in the species of Carya. 

fruit from ancestral fonns with small bracts The foregoing quotation is somewhat 
like tho bracts of Juglans or Hicoria, which be- abridged from Lesquereux's description of 
came in the course of t.ln1e concrescent and sub- this species, which is found in considerable 
sequontly deeply trilobate. abundance in the Wilcox at Campbell's quarry, 
' Occ'lu·rence.-Lagrange for1nation (in beds of La. The form is widely distributed in the 

Wilcox age), Puryeae, I-Ienry County, Tenn. basal and Fort Union Eocene of the Rocky 
(collected by E. W. Berry). Mountain proYil1ce, extendu1g northward into 

Oollection.-U. S. National Museun1. the Northwest Territory and British Columbja, 

Genus HICORIA Rafinesque. 

1-Iroon.rA ANTIQUORUM (Newberry) Knowlton. 
Carya antiquorum. Newberry, New York Lye. Nat. Hist. 

Annals, vol. 9, p. 72, 1868. 
Newberry, Illustrations of 'Cretaceous and Tertiary 

plants, pl. 23, figs. 1-4J 1878. 
Newberry, U. S. Geol. Smvey Mon. 35, pl. 31, figs. 

1-4, 1898. 

according to Penhallow, whose records I have 
not quoted in the synonymy because of the 
extreme unreliability of most of his unillus-
trated determinations. · 

With regard to the generic reference of these 
leaves to Hiooria, I believe it to be entirely 
unsatisfactory but have not ventured on a 
ohange, since that would obscme the geologi~ 
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value of this widespread form. The speoies is 
certainly very close to the widespread Wilcox 
species described in the present work as. 
Euonymus splendens Berry if not identical 
with it, and it shows in its broad form; large 
size, simpleo secondaries, and the like, more of 
the characters of this genus than it does those 
of I-Iicoria. 

Occurrence.-Wilcox group, Campbell's 
quarry, Cross Bayou, Caddo Parish, La. (col
lected by .L. C. Johnson). 

Oollection.-U. S. National Museum (No. 
2443, 11 speoimens). 

Order MYRICALE S. 

Family MYRICACElE. 

Genus MYRICA Linne. 

MYRICA ELJEANOIDEs· Lesquereux. 

Plate XVIII, :figure 2. 

:Myrica eheanoides. Lesquereux, U. S. Nat. Mus. Proc., 
vol. 11, p. 12, pl. 4, :fig. 5, 1888. 

Loughridge, Report on the geological and economic 
features of the Jackson's purchase region, p. 198, 
1888. 

Description.-Lesquereux's description, writ-
ten in 1888, is as follows: · 

Leaf long, linear-lanceolate, ·entire, gradually tapering 
at base and somewhat decurring upon a short petiole, 
acute or acuminate (point broken); secondaries close,. 
numerous, oblique, camptodrome; tertiaries intermedi~te, 
more inclined, an~tomosing at right angles on both sides, 
reticulation very small, quadrate. 

This species was· described by Lesquereux, 
who compared it with Sali.x and with Quercus 
elcena Unger of the European Terti~ry, the 
specific name chosen being in allusion to its 
resemblance to that species. Though he notes 
its similarities to various Lauraceffi he finally 
decides in favor of Myrica, pointing out its 
resemblance to the European Myrica aquensis 
Saporta and Myrica hakecefolia Saporta. 

Myrica elceanoides, if it is a Myrica, must 
have been rare in the Wilcox flora or else an 
inhabitant of areas remote from fossilization, 
for it has been detected only twice in the large 
collections.subsequently made. There is some 
resemblance to the larger leaves of the Wilcox 
species Nectcindra pseudocoriacea Berry, but 
the two forms are believed to be perfectly 
distinct. · 

In the existing flora the family Myricaceffi is 
represented by the genera Myrica and Comp-

tonia. Myrica comprises between 30 and 40 
species of shrubs and small trees of wide 
geographic distribution throughout the tem
perate and subtropical portions of both the 
Eastern and Western hemispheres. Comptonia 
is a mono typic genus of eastern North America. 
Both genera have an extended geologic history, 
from the n1iddle Cretaceous to the Pliocene, 
and both had· a wide range and very 1nany 
species during the Tertiary. 

Many of the existing species are coastal 
forms, inhabiting either deep swamps or areas 
of sand dunes, and it is probable that Myrica 
elceanoides had a habitat comparable with that 
of the n1odern wax myrtle, 'Myrica cerifera 
Linne, which ranges along the Atlantic coast 
from southern New Jersey to Texas and also 
grows in Bermuda and the Bahama Isl~nds as 
well as on several of the Antilles. 

Though the type of this species has always 
been credited to Wickliffe, the specimen which· 
is preserved in the United States National 
Museum (No. 2572) is obviously from Boaz. 
A thin 1narginal vein, which was not noticed 
by Lesquereux, unites the secondaries. Some 
of the later collections are much· smaller than 
the type, the smallest specimen measuring 9 
centimeters in length by 1.5 centimeters in 
maximum width. 

Occurrence.-Ackerman formation, Hurleys, 
Benton County (formerly part of Tippah 
County), Miss. (collected by E. W. Hilgard). 
Lagrange formation (in beds of Wilcox age), 
Boaz, Graves County, Ky. (collected by R. H. 
Loughridge), and 1!- miles east of Grand Junc
tion, Hardeman County, Tenn. (collected by 
L. C. Glenn). 

Oollections.-U. S. National Museum. 

MYRICA WILCOXENSIS Berry, n. sp. 

Plate XVIII, :figure 1. 

Description.-Leaves of small si~e, lanceolate 
in general outline, the tip somewhat abruptly 
pointed and the base narrowly cuneate. 
Length about 5.5 rentimeters. Maximum 
width, slightly above the middle of the leaf, 
about 1.1 centimeters. Margins entire in the 
basal half of the leaf; the upper half shows re
mote, irregularly spaced, small serrate teeth. 
Texture coriaoeous. Petiole short or lacking. 
Midrib stout, prominent on the lower surface of 
the leaf. Secondaries relatively stout and 



FAGALES. 189· 

pr01nine.nt, numerous and unequally spaced; 
smne of those in the upper part of the leaf 
enter marginal teeth in a craspedodrome man
ner, others send short branches into the teeth, 
but the intermediate ones and those in the 
lowel· half of the leaf are can1ptodrome. 
Tertiary systein well 1narked and duplicating 
the oharacters found in recent species of Myrica, 
namely, that stout, more or less flexuous terti
aries between and subparallel with the seconda
ries send out oblique branches and form a 
coarse and stout 1"ertiary areolation, connected 
with a finer isodiametric ultimate areolation. 
The fossilleaYes, which haYe considerable sub
stance preserYed as a thin fe1,_-uginous sheet of 
lignite, show urunistakable eYidence of a punc
tfLte charaoter, exactly comparable with that 
which obtains in reoent species of the genus. 

1"his species, though not abundant, is espe
cially well marked and readily distinguishable 
i'rmn the other members of the. Wilcox flora. 
It is almost identical with a nu1nber of existing 
species, as for exmnple },1yrica cerifera Linne, 

· which ranges along the Atlantic coast from Cape 
Mu.y, N. J., to Texas and is also fom1d on the 

. Bermuda and Bahama islands an.d seve.ral of 
the Antilles. },fyrica cenfera is lllOSt common 
and vigorous in sandy swamps along th~ South 
Atlantio and Gulf coasts, and its habitat may 
be legitimately compared with that of 11yrica 
wilcoxensis. It is also close to the existing 
Eurasia tic jJ1yrica gale Linne. A large number 
of fossil speoies are closely comparable with the 
present fonn, especially those rather numerous 
species of the upper Eocene and lower Oligocene 
of :Mediterranean Europe. Among American 
fossil species it shows considerable rese1nblance 
to },1.yrica nigricans Lesquereux of the Claiborne 
group in the mnbayment area and may be an 
ancesto1· of that forn1. 

OccU'rrence.-Grenada formation, Grenada, 
·Grenada County, Miss. (collected by E. N. Lowe 
. and E. W. Berry). 

Oollection.-U. S. National Museum. 

Order FAGALES. 

Family F AGACElE. 

Genus DRYOPHYLLUM Debey. 

'Leaves broad and long pointed with prominent aquiline-
serrate teeth .................. . D1·yophyllum am plum. 

Leaves broad and short pointed (elliptlcal-ianceolz.te) 
with shallow regular serrate teeth ... Dryophyllum, moorii. 

Leaves narrow and elongated (linear-lanceolate), more or 
less prominently toothed: 
· Petiole short, secondaries thin and irregularly spaced. 

Dryophyllum anomalum. 
Petiole long, secondaries stolit, more closely and regu

larly spaced: 
Alternate secondaries camptodrome, teeth irregu-

larly spaced ........ . Dryophyllum puryearensis. 
Secondaries closer, craspedodrome, teeth closer 

and more regularly spaced. 
Dryophyllum, tennesseensis. 

DRYOPHYLLUl\f ANOMALUM Berry, n. sp. 

Plate XXIV, figures 2 and 3. 

Description.-Leaves of medium or large 
size, elongate, and oblong-lanceolate in out
line, the apex narrowed and extended, acu
minate, and the base narrowly cuneate and 
decurrent. Length ranges from 15 to 25 cen
ti:rrieters. :Maximum width, at or below the 
middle, rang~s from 2.5 to ·3 centimeters. 
Margins entire below, somewhat undulate and· 
revolute, variously toothed for the upper three
fourths of their length. Teeth remote, irregu
larly spaced, serrate, ranging from forms in 
which they are greatly reduced, like the ·smaller 
figured specimen, to forms like the larger 
figured specimen in which they are very pronli
nent, directed outward, incurved or recurved 
and separated by rounded inequilateral sinuses. 
Leaf substance very thick and coriaceous. 
Petiole short and stout, tumid proximad, about 
1.25 centimeters in length, the narrowly decur
rent leaf n1argins reaching nearly to the base. 
Midrib very stout, prominent on the lower sur
f~tce of the leaf. Secondaries very thin and 
immersed in the leaf substance, ren1oto and 
irregularly spaced, alternate, invariably camp
todrome. They diverge fr01n the 'midTib at 
wide angles, curve upward in different degrees, 
are accentuated .in the marginal region, and 
send a thin tertiary outward to each marginal 
tooth. Tertiaries mostly obsolete; where seen 
they are percurrent . 

This species is distinguishable from all the 
other Wilcox species of Dryophyllum by its 
thin camptodrome venation. In outline and 
general appearance it is very similar to the 
larger forms ofDryophyllum puryearensis Berry. 
The specimens show marked textural differ
ences, however, and Dryophyllum puryear
ensis has rather regular stout craspedodrome 
secondaries. 
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Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

DRYOPHYLLUM MOORII (Lesquereux). 

Plates XXII, figure 1, ·and XXIII, figures 1-3. 

Quercus Moorii. Lesquereux, Am. Philos. Soc. Trans., 
vol. 13, p. 415, pl. 16, figs. 1-3, 1869. 

Lesquereux, U. S. Nat. Mus. Proc., vol. 11, p. 31, 
1888. . 

Knowlton in Glenn, L. C., U.S. Geol. Survey Water
Supply Paper 164, p. 38, 1906. 

Knowlton in Lindgren, Waldemar, U. S.' Geol. Survey 
Prof. Paper 73, pp. 60, 61, 1911. (E9cene near 
Susanville, Lassen County, Cal.) 

Description.-Lesquereux, in 1869, gave the 
following description: 

Q. foliis coriaceis, oblanceolatis, vel obovatis oblongis, 
elongatis, subobtusis, margine remote, breviter serratis; 
nervis secundariis, sub angulo latiore egr.edientibus, curva
tis, craspedodromis. · 

This handsome species has not been found in 
any recent collections made by n1e ·from the 
embayment area and is consequently repre
sented ·by Lesquereux's figured specimens, by 
one or two additional fragments fortunately 

. preserved in the Hilgard collectio1'l, and by a 
few specimens collected by Prof. Glenn at 
Wickliffe, Ky., and by Dr. Vaughan at Old Port 
Caddo Landing, Tex. The specimens repre
sented by Lesquereux's figures 1 and 2 have 
been photographed and reproduced in Plate 
L\::~II, and a third figure of the lower part of a 
medium-sized leaf has been reproduced to give 
some idea of the general outline of the leaf whose . 
upper half is shown in Lesquereux's figure 3. 
The species may be somewhat more fully char
acterized as follows: 

Leaves very broadly elliptical-lanceolate in 
outline, differing in size, the length ranging 
from 14 to 28 centimeters, and the maximum 
width from 4.5 to 12 centimeters. Widest near 
the middle, the lateral margins being full and 
tapering rather abruptly to the pointed apex and 
cuneate base. Texture coriaceous. Margins 
entire for a short distance above the petiole, 
elsewhere set with remote shallow serrate teeth, 
one at th~ terminus of each secondary, separated 
by shallow inequilateral, nearly straight sinuses. 
Midrib stout, rigid, not out of proportion to 
the size of the leaves nor as stout as indicated 
in Lesquereux's figures 2 and 3. Secondaries 
numerous, approximately parallel, usually <;>p-

posite or subopposite, branching from the mid
rib at regular intervals at angles of about 45°. 
Their angle of divergence is more open in the 
median .part of the leaf as well as in broader 
specimens, and may be said to range from 40° 
to 65°. There are about 15 pairs of stout 
secondaries, prominent on the lower surface of 
the leaf. They are nearly straight in larger 
specimens, but curve more or less distad in 
·the smaller forms. They terminate craspedo
dromely in the marginal teeth, generally by a 
slight bending outward, and are camptodrome 
in the basal, entire-margined portion of the 
leaf. Tertiaries thin but clearly seen, numer
ous, regul~tr, and percurrent. 

This species is well characterized and is 
markedly distinct from other species of Dryo
phyllum, which are abundant in the Wilcox. 
It is also distinct from the forms described 
from other areas but shows marked similarities 
to some of the European early Eocene species. 
In referring briefly to other Wilcox species of 
Dryophyllum, it may be noted that Dryoph.yl
lum puryearensis Berry is relatively much n1ore 
slender and elongate, the apex and base gradu
ally narrowed, and the base entire for a con
siderable distance. The marginal teeth are 
more prominent,. the :intervening sinuses more 
curved, and the secondaries much less numer
ous and more regularly curved. The n1idrib is 
relatively much stouter; both it and the sec
ondaries are pro min en t below, but the ter
tiaries are obsolete, possibly indicating a more 
coriaceous leaf. 

Dryophyllum tennesseensis BmTy is somewhat 
variable in outline and some specimens of this 
exceedingly abundant species approach Dryo
phyllum 1noori.i in appearance. They are, 
however, more lanceolate in outline, being 
relatively much longer and more slender, and 
have 1nore numerous, stouter, curved seconda
ries and more prominent teeth. 

The genus Dryophyllum is exceedingly well 
developed in the early Eocene of Europe and a 
number of these European forn1s are similar to 
the present species, the most similar being 
perhaps Dryophyllum levalense Marty 1 fron1 the 
Paleocene (Montian) of Hainaut in Belgium. 
This species shows even greater variations 'in 
·size than Dryophyllum moorii. It has the 
same broad, abruptly pointed leaves and iden-

1 Marty, Pierre, Mus. hist. nat. Belgique, Extrait Mem., vol. 5, p. 15~ 
pis. 2-7, 1907. 
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tioal venation, the principal point of difference 
being the prominent dentate teeth of the Bel
gian spc..cies. Dryophyll'ltm moorii also shows 
son1c res01nblance to the early Eocene spectes 
DTyoz)hyllunt- aq_uamarum Ward, 1 from Black 
Buttes, Wyo. 

Dryophyllum moorii is found in the flora of 
the Raton for1nation of the southern Rooky 
l\1onntain province, a formation slightly older 
thn.n the vVilcox. 

Occ'lt'rrence.-Ackerman formation, I-Iurleys, 
Benton County (fonnerly part of Tippah 
County), l\1iss. (collected by E. vV. Hilgard); 
Lagrange forn1ation (in beds of Wilcox age), 
Wicldiffe, Ballard County, Ky. (collected by 
L. C. Glenn). Wilcox group, Old Port Caddo 
Landing, Little Cypress Bayou, I-Iarrison 
County, Tex. (collected, by T. W. Vaughan). 

Collections.-U.- S. National Museun1; State 
University, Oxford, Miss. 

D.n.YOPHYLLUM TENNESSEENsrs Berry, n. sp. 

Plates XIX, figure 6, XX, figu~s 1-3, XXI, figures 1, 4, 
and 5, and XXII, figme 2. 

Quercus crassinervis. Lesquereux, Am. Jour. Sci., 2cl 
ser., vol. 27, p. 36,1, 1859. 

:Lesquereux, Geology of 'l~nnessee, p. 427, pl. K, fig. 
1, 1869. (Not Q'uercus crassinervia Goppert, 1852·.) 

Loughridge, H.eport on the geologic and economic 
features of the Jackson's purchase region, p. 196, 
fig. 1, 1888. 

Quercus cf. cuspidata (H.ossm.) Ung. Lesquereux, U. S. 
Nat. Mus. Proc., vol. 11, p. 12, 1888. 

Desc1'i1Jtion.-Leaves pred01ninantl}T lanceo
late in outline, n1eriting the tern1 ovate-lanc~o
late in a few broader speciinens. Length 6 to 
25 centin1eters, average about 20 centin1eters. 
l\1axunmn width ranges fro In 7.5 1nillin1eters 
to 6 centin1eters; averages about 3.5 centi
Ineters 1nidway between the apex and the base 
or so1newhat nearer the base. Front the 
region of maxin1un1 width the leaf curves 
gradually to the extended slender tip and the 
narrowly cuneate base. l\1argin entire for a 
short distance proxi1nad. Above this portion 
it is beset with 1nore or less pr01ninent, aquiline 
serrate teeth, directed upward and separated 
by shallow inequilateral sinuses. Petiole very 
stout, e~1larged at the point of attaclunent, 
tapering upward, fr01n 3 to 5 centin1eters in 
length. l\1idrib relatively very stout, promi
nent on the lower surface of the leaf. Seconda
ries stout, very numerous, regularly spaced 

1 Ward, I;. F., U.S. Goo!. Survey Dull. 37, p. 26, pl. 10, figs. 2-4,1887, 

at intervals of 3 to 6 1nillimeters, parallel, 
craspedoclrome, opposite to alternate. They 
diverge from the n1idrib at. different angles, 
dependent on the· width of the leaf, but the 
average is about 45°; they are prominent on 
the lower surface of the leaf, curye· upward 
slightly, the curve bec01ning n1ore pronounced 
distad, and terminate in the n1arginal teeth. 
Tertiari.es fine but well marked, percurrent. 
Texture coriaceous. 

This species is very abundant in the clays 
of Henry County, Tenn. It shows considerable 
variation in size and relative slenderness, some 
of the specin1ens approaching Dryophyllum 
pu1"1}earensis Berry in the latter character. It 
is less variable in size than Dryophyllum moorii 
(Lesquereux) Berry, despite its n1uch greater 
abundance in the collections studied, and is 
readily distinguished frmn both DT'1}ophyllum 
moorii and Dryophyllum puryearensis. The 
nor1nal forn1 can never be confused with Dryo
phyllum puryearensis and the n1ore slender 
forms may be distinguished by their stouter, 
.more nmnerous seconqaries, their n1ore nunler
ous and less pron1inent teeth, and by the tend
ency in Dryophyllu'm puryearensis for a large 
portion of the lower n1argins to be toothless 
and to have can1ptodr01ne secondaries. Its 
1nore i1nportant differences when co1npared 
with Dryophyllum moorii are n1entioned in the 
description of that species. A single fragment 
of this species was collected by Safford n1any 
years ago near Smnerville, Tenn., and was 
described by Lesquereux 2 as Quercus crassi
nervis Unger. As far as I a1n a ware Unger 
neYer applied the nan1e crassinervia to any 
species of Quercus of which he was the original 
describer, and Lesquereux undoubtedly referred 
to Quercus cTassineTvia described by Goppert 
frmn the upper l\1iocene of Silesia (Tortoni~n). 
The plant from Tennessee differs decidedly from 
this European l\1iocene species, which Ettings
hausen 3 subsequently referred to Castanea 
atavia Unger and which Schilnper 4 referred to 
Castanea lcubinyi Kovats. Quercus cTassinervia 
Goppert 5 has much n1ore promil1ent, outwardly 
directed teeth, with deeper and n1ore angular 
sinuses, and is a less elongated leaf than Dryo-

I Losquereux, Leo, in Satrord, J. :M:., Geology of Tennessee, p. 427, 
pl. K, fig. 1, 1867. ' 

2 Ettingshausen, C. von, K. Akad. Wiss. Wien Sitzungsb~r., lld. 65, 
.Abth. 1, p. 160, Vl72. . 

B Schimper, ,V, P., Paleontologic vegetale, vol. 2, p. 610, 1872. 
~ Gop~.~rt, H. R., Deutsche geol. Gesell. Zeitschr., vol. 4, p. 491, 1852; 

D1o tert1are Flora von Schossnitz, p. 16, pl. 8, fig. 1, 18.55. 
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phyllum tennesseensis. It may be the leaf of a 
Castanea. 

The present species may be compared with 
a number of early Eocene species described 
from European localities, as, ·for example, Dryo
phyllum palceocastanea Saporta from Sezanne, 
France,t Dryophyllum curticellense (Watelet) 
Sa porta and Marion, an Y presian species, 2 and 
Dryophyllum dewalquei Saporta and Marion 3 

from Gelinden,. Belgium. Dryophyllum palceo
castanea is perhaps most like Dryophyllum ten
nesseensis but has larger and less p9inted 
teeth and more nearly horizon tal secondaries. 
Dryophyllum dewalquei is also much like the 
Wilcox species but is widest near the base. and 
1nuch elongated and narrowed distad; the teeth 
are niuch more prominent and rounded. 

The medium-sized leaves of Dryophyllum 
tennesseensis are much like those described by 
W atelet. from the Ypresian of the Paris Basin 
as Castanea saportce,4 and the smaller leaves 
may be compared with forms described by 
this author from the Thanetian of the Paris 

·Basin as Myrica roginei. 5 

The deposits from which the fragment of this 
species caine near Somerville were referred to 
the Pleistocene by Lesquereux, but they are 
in fact beds of Grenada or upper Wilcox age. 

Occurrence.-Holly Springs sand, ravine at 
Oxford, Lafayette County, Miss. (collected by 
E. W. Berry), and Holly Springs~ Marshall 
County, Miss. (collected by E. W. Berry). 
Wilcox group, 4 miles southwest of· Boyds
ville, Clay County, Ark. (collected by E. W. 
Ber~y). Grenada formation, Grenada, Gre
nada County, Miss. (collected by E. N. Lowe 
and E. W. Berry). Lagrange formation (in 
beds , of Wilcox age): Somerville, Fayette 
County, Tenn. (collected by J. M. Safford); 
Puryear (abundant) and Henry (Breedlove 
pit), Henry County, Tenn. (collected by E. W. 
Berry); Boaz, Graves County, Ky. (collected 

1 Saporta, G. de, Prodrome d'une flore fossHe des travertins anciens de 
Sezanne, p. 61 (349) pl. 5, figs. 4-6, 1868. (Also recorded from Italy by 
Squinabol, Riv. ita!. Paleont., vol. 7, p. 71, 1901.) 

2 Saporta, G. de, and Marion, A. F., Essai sur l'etat de la vegetation a 
l'epoque des marnes heersiennes de Gelinden, p. 42, pl; 1, fig. 5, 1873; 
Revision de la f1ore heersienne de Gelinden, p. 53, pl. 7, figs. 6-8, 1878. 
(Also recorded from Saxony by Friedrich, Beitriige zur Kenntniss der 
Tertilir flora der Provinz Sachsen, p. 209, pl. 6, figs. 14, 15, 1883. 

a Saporta, G. de, and Marion, A. F., Essai sur l'etat de la vegetation 
a l'epoque des marnes heersiennes de Gelinden, p. 37, pl. 2, figs. 1-6; 
pl.3, figs.1-4; pl. 4, figs.l-4; Revision de la flore heersienne do Gelinden, 
p. 50, pl. 7, figs. 4, 5;pl. 8, figs. 1-7. (Recorded from Saxony by Friedrich, 
op.cit., pp. 22, 101, pl. 1, figs. 3, G; pl. 9, fig. Q.) 

4 Watelet, A., Description des plantes fossiles du bassin de Paris 
p.142, pl. 38, figs. 4, 5, 1866. 

fi Idem, p. 127, pl. 33, figs. 10, 11. 

by R. H. Loughridge, 5 specimens, No. 2573); · 
and Wickliffe, Ballard County, Ky. (collected 
by L. C. Glenn). Wilcox group, 1 i miles west, 
2! miles southeast, 3 ·miles east, 5 miles south-: 
east, and 2 miles south of N aborton, De So to 
Parish, La. (collected by G. C. Matson and 
0. B. Hopkins). 

Gollections.-U. S. National Museum. 

. DRYOPHYLLUM PURYEARENSIS Berry, n. sp. 
Plate XXI, figures 2 and 3. 

Description.~Leaves linear-lanceolate in out
line, very different in size, the length ranging 
from 15 to 25 centi1neters and the maximum 
width, which is midway between the apex 
and the base, ranging from 1 centimeter to 2.5 
centimeters. Apex and base equally elongated 
and gradually narrowe.d to a point. Margins 
entire below for distances that differ in different 
specimens, amounting to one-fourth tl~e length 
in some specnnens; above this region strong 
but slightly produced serrate teeth are directed 
outward and separa-ted by rounded sinuses. 
The 1narginai teeth are commonly spaced ir
regularly and are lacking n1 son1e of the sec
ondaries. Midrib very stout and prominent 
below, generally n1or.e ·or less curved. Sec
ondaries stout, considerably curved, divergn1g 
from the midrib at angles in excess of 45°; not 
parallel, since in general every other second
ary is craspedodron1e and termn1ates n1 . a 
1narginal tooth; the alternatn1g secondaries 
diverge at a wider angle and are camptodrome, 
as are also the secondaries in the basal part of 
the leaf, where the margins are entire. Ter
tiaries immersed. Texture coriaceous. 

This is a well-marked species, and some 
of the characters by which it may be distin
guished from the preceding species of Dryo
phyllunl have been mentioned in the discussion 
of those species. It may be compared with 
the same group. of European early Tertiary 
species of Dryophyllun1, of which several have 
already been mentioned.· 

The larger leaves of the present form are noli 
likely to be mistaken for anything else, but 
son1e of the smaller specimens, like the smaller 
one figured, may be confused ·with the Wilcox 
species of Banksia, especially with the not 
uncommon species of Banksia described by 
Lesquereux as Quercus sajjordi, 6 but that 

a Lesquereux, Leo, Am. Jour. Sci., 2d ser., vol. 2i, p. 3!34, 1859. 
(For other citations see Banksia saffordi in the present work.) 
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species differs in its general form, being widest 
and entire proxin1ad; in its much extended and 
narrow apex, with relatively larger produced 
teeth; and in its 1ninute isodiametric areoles. 

The present species is less c01n1non than the 
preceding Wilcox species of Dryophyllun1. 

The larger le11ves of Dryophyllu1n puryearen
S'is are closely_ sitnulated in appearance by the 
associ11ted leaves of Dryophyllum anomalum 
Berry, which, however, can be readily distin
guished by their thin and invariably campto
dronlo secondaries. The snuiller leaves are 
tnuch like the French Ypresian species Dryo-
1Jhyllum cu1·ticellense (W atelet) Sa porta and 
Marion 1 and the French T4~"tnetian species 
J11yricc£ roginei Watelet.2 '"rhe leaves of j1yrica 
roginei are also much like Quercus linearis 
ICnowlton of the Raton formation of the south
ern Rocky :Mountain provjnce. 

Occu?·rence.-Grenacla fonnation, Grenada, 
Grenada County, Miss. (collected by E. W. 
Beri·y). Lagrange formation (in beds of Wil
cox age), Puryear, I-Ienry County, Tenn. (col
lected by E. W. Berry), and Wicldjffe (No. 
2571), Ballard County, ICy. (collected by R. H. 
Loughridge). 

Oollections.-U. S. National :Museum. 

DRYOPHYLLIDI AMPLIDI Berry, n. sp. 

Plate CXVII, figures 1-4. 

Desc1'iption.-Leaves large, lanceolate in gen
eral outline, with an acu1ninate apex and a 
ctu1eate base. Length ranges from 20 to 30 
centi1neters. l\1a..~imum width, in the middle 
part of the leaf, ranges frmn 5 to 7 centimeter!S. 
Texture coriaceous. Margins entire in the basal 
fourth of the leaf, above which they are beset 
with widely spaced, prmninent, aquiline-ser
rate teeth, one at the termination of each 
secondary vein. The petiole is 1nissing in all 
the specin1ens. The midrib is stout and prom
inent on the low.er surface of the lm"tf. Sec
ondaries stout, regularly and. widely spaced, 
about a dozen pairs, varying frmn alternate to 
opposite, crt"tspedodrmne; they diverge from 
the 1nidrib at angles of 50° to 60°, pursue a 
nearly straight ascending course, and tenninate 
in the 1narginal teeth. Tertiary venation very 
thin, forn1ing a fine angular mesh, with no 

1 Wntclot, A., Description des pi antes fossiles du bnssin de Paris, p.l27, 
pl. 34, figs. 1-3, lSGG . 
. 2Jdcm, p.l27, pl. 3:3, figs.lO, 11. 

50243°-16--13 

differentiation between nervilles and the ulti
mate areolation. In the teeth straight ter
tiaries run directly to the margin and there is 
no intran1arginal series of arches as there usu
ally is in Castm1ea or Quercus. 

This large and characteristic species is com
mon in the clay ironstone_ in the vicinity of 
Naborton. It is larger than the leaves of any 
of the Wilcox species of Dryophyllum except 
occasional leaves of Dryophyllu'f0 mom'ii (Les
queretL~), \vhich is relatively shorter and 
broader and has 1nore numerous s~condaries 
and very feeble 1narginal teeth. None of the 
other Wilcox forms has nearly so prominent 
or aquiline teeth as Dryophyllum am plum, ·the 
only one with large teeth being the narrow 
forn1 DTyophyllum anomalum, in which they 
are different in shape and the secondaries are 
thin and eamptodrome. Among foreign spe
cies DTyophyllum dewalquei Sa porta and Marion 3 

frmn the I-Ieersian (Thanetian) of Belgium is 
perhaps 1nost simil~r to the present fonn. 

Occurrence.-NW. i sec. 9 and SE. t NE. t 
sec. 13, T. 12 N., R. 12 W., ne~r Naborton, 
De Soto Parish, La. (collected by G. C. Matson 
and 0. B. I-Iopkins). . . · 

Oollections.-U. S. N atimiaJ Museum. 

Order URTICALES. 

~amily ULMACElE. 

Genus PLANERA J. F. Gmelin. 

PLANERA CRENATA Newberry n). 
Planera crenata. Newberry, U. S. Nat. Mus. Proc., vol. 

5, p. 508, 1882. 
Newberry, U. S. Geol. Smvey Mon. 35, p. 81, pl. 57, 

fig. 3, 1898. 

Desqription.-N ewberry gave the following 
description in 1882: 

Leaves oblong, ovate; short petioled; 5 centimeters long 
by 25 millimeters wide; base rounded; summit blunt
pointed; margins coarsely crenate; nervation simple, deli
cate, six simple branches on each side of the midrib ter
minating in the crenations of the margin. · 

This species was described by Newberry from 
apparently scanty n1aterial collected by Hay
den from the Eocene of Tongue River, Mont. 
Only a single specimen was figured. A single 
imperfect leaf from the Grenada for1nation 
resembles this species more closely than it 
does any other described for1n. It is the same 

a Saporta, G. de, and Marion, A. F., op. cit. 
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in size and outline, has identical venation, and 
differs merely in a more cuneate base and 
slightly less prominent teeth. The material 
is entirely insufficient for certain identification 
or proper diagnosis, and it is therefore referred 
tentatively to this species, with. which, in so 
far as the materials in hand go, it is practi
cally identical. 

Occurrence.-Grenada formation, · Grenada, 
Grenada County, ¥iss. (collected by. E. N. 
Lowe and E. W. Berry). . 

Oollection.-U. S. National Museum. 

Family MORACElE. 

Genus ARTOCARPOIDES Saporta. 

ARTOCARPOIDES wn..coXENSIS Berry, n. sp. 

Plate CIX, figure 5. 

8 e~isting species in tropical America, ranging 
from Mexico and the West Indies to Brazil), 
especially as it differs in certain particulars 
from the modern entire-leafed species of .Arto
carpus. It is certainly not related to Juglans 
but is as certainly a member of the Moracere, 
recalling in everything except its venation 
numerous forms· that have been referred to 
Ficus. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, I-Ienry County, Tenn. 
(coller;ted by E. W. Berry). 

Oollection.-U. S .. National Museum. 

Genus ARTOCARPUS F()rster. 

ARTOCARPUS LESSIGIANA (Lesquereu."X:) Knowl
ton. 

Plate XXVI, figure 1. 
Description.-Leaves of medium size for this 

tribe,.elliptical in general outline, widest in the Myrica? Lessigiana. Lesquereux, U. S. Geol. and Geog. 
Survey Terr. Bull., vol. 1, p. 386, 1875 (1876). 

middle and about equally pointed at the apex Lesquereux U. S. Geol. and Geog. Survey Terr. Ann. 
and base. The base is slightly incurved, how- Rept. for 1874, p. 312, 1876. . 
ever, and decurrent. Margins entire. Tex- M.vrica? Lessigii. Lesquereux (not Lesquereux, 1888), 
ture coriaceous. Length about 1~ centimeters. The Tertiary flora, p. 136, pl. 64, fig. 1, 1878. 
'Maximum width about 6.3 centimeters. Peti- Artocarpus lessigiana. Knowlton, Science, vol. 21, p. 24, 

1892. ole short and very stout. Midrib stout and Knowlton, U. S. Geol. Survey Bull. 152,· p. 42, 1898. 
straight, very prominent on the lower surface H 11' k · H . G D d V t h A 0 A o 1c , 1n arns, . . , 3.:!1 ea c , . . , pre-
of the leaf. Secondaries mediumly stout but liminary report on the geology of Louisiana, p. 281, 
mostly immersed in the leaf substance; they pl. 37, 1899. 

diverge from the midrib at very _irregular inter- Description.-Leaves large, 30 centimeters in 
vals at angles of about 50°, pursue a prevail- maximum length by 20 centimeters in maxi
ingly straight ascending ~ourse, and become mum width; oblong in general outline; pin
much attenuated distad, where they are nately and more or less deeply four to eight 
camptodrome a considerable distance from the lobed. The lobes differ in .form, are oblong
margins. Tertiaries thin, variable; branches lanceolate in outline, and are separated by 
from the secondaries and from the midrib narrow to broad, rounded· sinuses. The lower 
together form an open, prevailingly·quadrangu- ·lobes are directly lateral, and they become more 
lar network. . · . ascending distad, being directed upward in 'the 

This species is not abundant in the Wilcox apical part of the leaf. Midrib very stout. 
and is confined to the Puryear locality. It was Lateral primaries stout but much less prom
a handsome form with symmetric rigid coria- inent than the midrib, subopposite to alternate, 
ceous smooth leaves. With regard to its branching from the midrib at a wide angle in 
botanic affinity it appears ·to be congeneric the lower 2art of the leaf and at more acute 
with the species of Artocarpoides described by angles toward the apex, one traversing e.ach 
Saporta from the Paleocene of Sezanne, France. lobe and terminating in its acute tip. Sec
Schenk 1 considers these to be forms of Juglan- ondaries tl}in, camptodrome, one or more inter
dites, but I fail to see any foundation for his calated between successive secondaries and 
contention. It is possible that the Wilcox leaf generally several from the lateral primaries. 
is not congeneric with the Sezanne leaves, but As a rule one runs directly to the sinus and 
should. he referred to the tropical American joins a vein that constitutes a marginai hem to 
genus Brosimuni Swartz (which includes about the sinus. In some specimens the secondary 

1 Schenk, A., Palaeophytologie, pp. 451, 4i7, 1890. misses the sinus and continues as a margin of 
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its upper limb. Tertiaries largely immers2d. ARTOCARPus PUNGENS (Lesquereux) Hollick~ 
. The type specimen which I have had the pleas-

f 
Plates XXV, figure), XXVII, figure 1, and XXIX) 

ure o. · seeing in theN ationall\1useum collection figure 1. 

is admirably depicted by Lesquereux.1 The :finer 
venation comes out better in this specimen th~n Aralia pungens. Lesquereux(notLesquereux, 1888), T~e 

. · Cretaceous and Tertiary floras, p. 123, pl. 19, figs. 3, 
in most examples of the species, showinbo- mar- 4, 1883. 
ginal festoons and internal quadrangular or Artocarpus pungens (Lesquereux). Hollick, in Harris, 
polygonal reticulation. Texture coriaceous. G. D., and Veatch, A.· C., A preliminary report on 

These large leaves, at first described as gigan- the geology of Lo-uisiana, p. 280, pl. 38, figs. 1, 2, 

tic leaves of a Comptonia (Myrica), are obvi- 1899
· 

· ously allied to the modern species of Artocar- Description.-Leaves large, estimated to have 
pus, especially to Ai·tocarpus incisa Forster. been at least 30 centimeters in length by as 
This is rendered a certainty by the association much in width from tip to tip of the lateral 
of fossil fruits characteristic of the ."breadfruit lobes; pinnately lobate, the lower lobes ob-· 
with leaves of this type, not only in the far liquely ascending, the upper directed upward. 
north (western Greenland) but also in Europe, Lobes long,. linear, acute, separated by more· 
as well as by petrified wood of Artocarpus from or less broad rounded sinuses. Margins entire. 
tho Tertiary of Antigua. The existing species Texture coriaceous. Midrib stout and straight.
number about two score oriental forms, rang- Lateral primaries stout, subopposite, branch
ing from Ceylon throughout Indo-Malaysia to ing from the midrib at angles of45° below and 
China, and now represented by cultivated less above, one running to tip of each lobe. 
forn1s in all tropical countries. The fossil rec- Secondaries distinct, one running directly to 
01:d extends back to the Upper Cretaceous, each sinus and joining the marginal hem that 
Nn.thorst 2 having described a fine species, r~p- · is almost invariably present. Tertiaries mostly 
resented by both fruit and leaves, from beds obsolete. 
of this age in Greenland (latitude 70° north). The species differ from Artocarpus ·zessigiana 
The same sagacious student of fossil plants (Lesquereux) Knowlton, with which it is often 
fu·st pointed out the botanic affinity of our confused by its more orbicular general form 
American forms. The genus is represented by and in the great elongation and narrowness of 
ATtocm·pus? quercoicles Knowlton 3 in the Fort the lobes, which are also more ascending and 
Union of the Yellowstone Park, by Artocarpus are separated by more open sinuses. 
c(Llifo1•nica Knowlton 4 from the Eocene and The present form was described from the 
Miocene of the Pacific coast (California and Denver formation of Colorado by Lesquereux 
Oregon), by a new species or variety in the in 1883 as a species of Aralia. It was subse
Ahnn Bluff formation of Florida, and by an- quently referred to Artocarpus by Knowlton, 
other in the early Eocene of the Rocky Moun- who united it with Artocarpus lessigiana, from 
tain district. In Europe several species range which, however, it is clearly distinct, as may be 
fron1 the Upper Cretaceous to the Pliocene. readily seen by a comparison of my figures of 
Their extinction in that continent is not sut- the two species. _ 
prising, as it has numerous parallels, but it is This form. is rather common ·in the friable 
rather ren1arkable that Artocarpus did not sandy clays exposed about 1 mile northwest of 
survive in the American Tropics, for the mod- Benton, but it was impossible to obtain any but. 
ern fol'lns become readily acclimatized. . fragmentary specimens, the most complete. 

Occu1-rence.-Wilcox group, one-fourth mile being the one shown in Plate L~IX, figure 1, 
above Coushatta·, Red River Parish, and Vine- reproduced from· a careful sketch made at -the. 
yard Bluff, Cross Bayou, Caddo Parish, La. pit, since it was feared that the specimen would 
(collected by G. D. Harris). become broken dliring shipment, which sub-· 

Oollections.-U. S. National Museum; New sequently happened. It is ·also represented by· 
Yol'k Botanical Garden. a 1~early complete leaf from Coushatta, La., 

1 Lcsquoroux, J"oo, ~L'ho 'l'orti!U'y flora, pl. 64, fig. 1, 1878. 
~No.thorst, A. 0., .Kg!. Svonsko. Vetens.-Akad.llandl., vol.24, pp.l-10, 

pl.l, 1800. 
aU. S. Oool. Survoy Mon. 32, p. 716, pl. 92, flg.l, 1899. 
4Scionco, vol. 21, p. 24,1892. 

contained in the collections of the New York 
Botanical Garden, which I am enab~ed to figure .. 
through the courtesy of Dr. Arthur Hollick,. 
as well as by considerable fragmentary material.. 
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Occurrence.-Grenadaformation, Grenada ( n, 
Grenada County, Miss. (collected by E. N. Lowe 
and E. W. Berry). Wilcox group, 1 mile north
west of Benton on Military road (Hyten pit), 
Saline County, Ark. (collected by E. W. Berry); 
one-fourth mile above Coushatta, Red River 
Parish, La. (collected by A. C. Veatch); sec. 11, 
T. 12 N., R. 12 W. (collected by L. C. Chap
man) ; and 2 miles south of N aborton, De So to 
Parish, La. {collected by 0. B. Hopkins). 

Oollections.-U. S. National Museum; New 
York Botanical Garden. 

ARTOCARPUS DUBIA Hollick. 

Plates XXIX, figure 2, and CXIII, figures 1 and 2. 

Artocarpus d'Ltbia. Hollick, in Harris, G. D., and Veatch, 
A. C., A preliminary report of the geology of Louisi
ana, p. 281, pl. 38, fig. 3, 1899. 

Description.-Leaves relatively small, 
broadly ovate, variable in size and outline, 
normally trilobate through the development of 
a narrow oblique lateral sinus in the middle 
part of the leaf on each side, which extends 
about half the distance to the midrib and is 
narrowly rounded proximad, with approxi
mately parallel sides. In some specimens this 
sinus is not developed on one side, which is then 
entire. Terminal lohe very broadly ovate in 
outline, inequilateral, acutely pointed. Bas~l 
lateral lobes unsymmetric, but slightly pro
duced, directed outward and upward, with 
short, slightly curved distal margins and long 
and fully rounded outside margins, their tips 
bluntly pointed or rounded. Length ranges 
fr01n 11 to 14 centimeters. Maximum width, 
from tip to tip of the lateral lobes, 5 to 10.5 
centimeters. Apical lobe from 7 to 9 centi
meters in length and from 3.5 to 6 centimeters 
in maximum width. Base broadly cuneate. 
Leaf 1nargin as a whole entire but irregularly 
undulate. Midrib stout and prominent on the 
lower surface of the leaf. Secondaries 'thin, 10 
to 12 pairs, branching from the midrib at angles 
of 45 ° or more and nearly straight except near 
the margins. A craspedodrome. secondary 
runs to the tip of eaoh lateral lobe, and the 
others are camptodrome, becoming normally 
attenuated and almost imperceptibly merging 
in the tertiary areolation. Tertiary system 
more or less obscured; where seen it shows 
nearly straight percurrent nervilles with straight 

cross nervilles, together forming approximately 
rectangular areolre. 

This leaf is much smaller than most leaves. 
that are. referred to Artocarpus and :.:. may 
possibly represent a young or smto.,ll leaf of 
Artocarpus lessigiana (Lesquereux:) Knowlton, 
with which it is usually associated, or it 1nay be 
an abnorn1alleaf of that species. The present 
form is not .abundant. and is confined to the 
western Gulf region and consequently to the 
upper Wilcox. It is represented by sev·eral 
specimens and it preserves its essential features 
from locality to locality so that if not a true 
botanical species it is a form readily recognizable 
wherever found. . · 

Occurrence.-Wilcox group, left bank of Red 
River, one-fourth mile above Coushatta, Red 
River Parish, La. (colleoted by G. D. Harris); 
1! n1iles southeast of N aborton (collected by 
0. B. Hopkins) and sec. 11, T. 12 N., R. 12 w: 
(collected by L. C. Chapman), De Soto Parish; 
and Shreveport,· Caddo Parish7 La. (collected 
by 0. B. Hopkins). 0 

Oollections.-U. S. National Museum; New 
York Botanical Garden. 

Genus PSEUDOLMEDIA Trecul. 

PsEUDOLMEDIA EOCENICA Berry, n. sp. 

Plates XXVII, figure 3, and XXVIII, figure 2. 

Description.-Leaves oblong-lanceolate· 1n 
outline, ranging from 7 to 12 centimeters In 
length and from 1.75 to 2.25 centimeters in 
maximum width, .which is in the middle part. 
of the leaf. Base narrowly cuneate pointed. 
Apex gradually narrowed and produced as an 
elongate acumen. Margin entire; more or less 
undulate, partly because more or less revolute. 
Midrib . very stout. Secondaries stout, nu
merous, at intervals of 3 to 5 milli1neters, 
diverging from the midrib at wide angles, 
almost 90°, pursuing a straight course to the 
marginal region, where their tips are con
nected by flat arches. Texture coriaceous. 

This species has leaves of a type ordinarily 
referred to th~ genus Ficus, son1e fonns of 
which it greatly resembles, as, for exan1ple, the 
existing Ficus C'l.{;spidata Blume of the East 
Indies.· It also resembles the leaves· of several 
species of the allied genus Olmeclia but is n1ost 
similar to the closely related genus Pseudol
media Trecul, especially the West Indian 
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species Pseuclolmedia spuria Grisebach, which 
has leaves exactly like those of the fossil species,· 
with the san1e stout right-angled secondaries, 
flat ln,tcrnl arches, and tertiary venation. The 
apical point has the san1e shape as in the fossil 
and is si1nilarly extended, but the 1:1ltimate 
point is not as acute as in the fossil. The 
genus Pseudoln1edia con1prises about 5 species 
in the existing flora, which inhabit the West 
Indies, Central An1erica, and tropical South 
America. 

· Occu?'?'ence.-Lagrango formation (in beds of 
Wilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

Genus FICUS Linne. 

Broad leaves palmately veined: 
Very large: 

Over 15 centimeters in width ........... Ficus sp. 
Less than 15 centimeters in width. 

Ficus neoplanicostata. 
Under 12 centimeters in width: 

Primaries 5, basilar ........ Ficu,s psetulopopultts. 
Primaries 3, basilar ............. Fictts harrisiana. 
Primaries 3, suprabasilar: 

Large leaves ..... . Fictts planicostata rnaxirna. 
Small leaves ............. . FicttS occidentalis. 

Fictts cinnarnornoides. 
Narrower and more elongated leaves with pinnate vena

tion: 
Leaves broadest below the middle: 

Not over 7 centimeters wide: 
Secondaries remote ......... Fictts schirnperi. 

· Secondaries closer ......... Fict(,S denveriana. 
Over 7 centimeters wide: · 

Outline regular, secondaries numerous. 
FicttS nwnodon. 

Constricted medianly, secondaries remote. 
Fict(,S 1Jattghani. 

Leaves broadest medianly, tapering to both ends: 
Nearly as wide as long ........ Ficus artocarpoides. 
Much longer than wide, pointed at both ends: 

IJarge leaves with numerous subparallel sec
ondaries less than 5 millimeters apart. 

Fictts eolignitica. 
Linear-lanceolate, tip more pointed than 

base, secondaries close, conspicuous margi-
nal veins .............. . Ficl(,S ?nyrtijolius. 

Lanceolate or oblong-lanceolate, equally 
pointed at both ends: 

Secondaries close ...... . Ficus wilcoxensis. 
· Sec.ondaries remote: 

Large leaves. 
FicttS ptmJearensis elo~gata. 

Small narrow leaves: 
Oblong-lanceolate. 

Fictts pseudolmediajolia. 
Acuminate-lanceolate. 

Fictts pseudocttspidala. 

Frcus PSEUDOCUSPIDATA Berry, ri. sp. 

Plate XXVIII, figure 1. 

Description.-Leaves small, lanceolate in 
general outline, widest in the n1iddle and acu
minate at both ends. Margins regular and 
entire. Texture subcoriaceous. Length about 
10 centimeters. Maximun1 width about 2 
centimeters. Petiole short and very ~tout, not 
over 5 n1illin1eters in length. Midrib stout and 
straight, pron1inent on the lower surface of the 
leaf .. Secondaries stout, prominent on the 
lower surface of the leaf, ·widely but regularly 
spaced, alternate except in the base of the leaf;. 
they diverge fron1 the n1idrib at wide angles, 
approximately of quite 90°, pursue a straight 
course, and have their ends connected by 
broad flat camptodrome arches. Tertiaries 
obsolete. 
, This characteristic little species is named 

frmn its resemblance to the existing oriental 
Ficus cuspidatn Blume. It may also be com
pared with a number of existing species of 
northern South An1erica. Among the n1embers 
of the Wilcox flora it resembles Pseudolmedia 
eocenicn Berry but is readily distinguishable, 
especially in its venation characters, as is ob
vious when the figures of the two are compared. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

Frcus occrDENTALIS (Lesquereux) Lesquereux. 

Plate XXVIII, figure 3. 

Dombeyopsis occidentalis. Lesquereux, U. S. Geol. and 
Geog. Survey Terr. Ann. Rept. for 1872, p. 380, 
1873. 

Ficus occidentalis (Lesquereux). Lesquereux; The Ter
tiary flora, p. 200, pl. 32, fig. 4, 1878. 

Description.-This species was described by 
Lesquereux in the following terms: 

Leaves comparatively thick, coriaceous, truncate-cor
date at the base, narrowed up\vard into an obtuse acumen, 
palmately triple nerved; lateral veins equidistant, parallel; 
camptodrome. 

The species is found in the Denver for1nation 
at Golden, Colo., and occurs sparingly in the 
Ackerman formation of northern Mississippi. 
The leaves of the forn1 fron1 Mississippi a.re 
somewhat smaller than those from the Rocky 
Mountains, averaging about 8 centimeters in 
length by 6 centimeters in maximum width, 
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and the two forms may represent distinct spe
cies, although they are identical except in size. 
The venation is prominent. 

The present species is closely related to Ficus. 
planicostata Lesquereux, as well as to the Wil
cox species Ficus harrisiana Hollick, which is 
widest in the middle instead of at the base and 
narrows both distad and proximad. The vena
tion, though of the same general character, 
shows well-marked differences of detail. 

Occurrence.-Ackerman formation, Hurleys, 
Benton County (formerly part of T.ippah 
County), Miss. (collected by E. N. Lowe and 
E. W. Berry). 

Oollection.-U. S. National Museum. 

Fro us DENVERIAN A Cockerell. 

Ficus spectabilis. Lesquereux (now Kunth and Bouche, 
1847), U. S. Geol. and Geog. Survey Terr. Ann. 
Rept. for 1872, p. 379, 1873. · 

Lesquereux, The Tertiary flora, p. 199, pl. 33, figs. 
4-6, 1878. 

Lesquereux, U.S. Nat. Mus. Proc., vol.ll, p. 25, 1888. 
Laurus utahensis. Lesquereux, U. S. Nat. Mus. Proc., 

vol. 11, p. 24, 1888. 
Ficus goldiana. Lesquereux, idem, p. 25 (specimen No. 

2471). 
Ficus denveriana. Cockerell, Torreya, vol. 10, p. 224, 1910. 

Description.-This species· was described by 
Lesquereux from the Denver formation and 
was based in the first instance on the large leaf 
shown in Plate XXXIII, figure 5, of ''The Ter
tiary flora." Subsequently leaves of all sizes 
and showing a considerable range of variation 
were referred to this species. It is pres~nt in 
considerable abundance in the western half of 
the Mississippi embayment area an9. may be re
characterized as follows: Leaves ranging from 6 
to 15 centimeters in length and from 2.25 to 8.5 
centimeters in maximum width·, which is at 
or more commonly below the middle; broadly 
ovate in outline., with a somewhat extended 
, acuminate tip and a broadly rounded, slightly 
decurrent base. Margins entire. Texture cori
aceous. Midrib stout, prominent on the lower 
surface of the leaf. Secondaries of 1nedium size, 
nun1erous, opposite to alternate, close or some
what remotely placed, generally subparallel, di
verging from the midrib at ~ngles of about 45°, 
camptodrome in the marginal. region. , The 
lower pair may be opposite and somewhat 
stouter, with· outside lateral camptodrome 
branche~, thus simulating a palmately tri
veined leaf. This is true in some of the Loui
siana material as well as in some of the type 

material from the Denver formation. More 
commonly the .secondaries are all sin1ilar and 
subparallel. 

This species makes its appearance in the 
Midway ( n formation at Earle, Tex., as well as 
in the basal Eocene of the Rocky Mountain 
province (Raton formation). It continues 
throughout the Wilcox group in Arkansas and· 
Louisiana and in beds of Wilcox age in l(en
tucky.but has not been detected in the eastern 
Gulf area. 

Occurrence.~Wilc.ox group, Scarboroughs, 
Clay County, Ark. (collected by J. C. Branner), 
Campbell's quarry, Cross Bayou, Caddo Parish, 
La.; McLees, 2 mil~s north of Mansfield, De So to 
Parish, 'La. (collected by L. C. Johnson); and 
one-fourth. of a mile above Coushatta, Red 
River Parish, La. (collected by E. W. Berry). 
Lagrange formation (in beds of Wilcox age), 
Wickliffe, Ballard County, Ky. (collected by 
L. C. Glenn). . 

Oollections.-U. S. National Ml.}.seum. 

Frcus CINNAMOMOIDES Lesquereux. 

Ficus cinnamomoides. Les·quereux, .Am. Philos. Soc. 
Trans., vol. 13, p. 417, pl. 17, fig. 8, 1869. 

Description.-Lesquereux in 1869 gave the 
following description: ' 

F. foliis late ova tis, basi rotunda tis, ~ntegerrimis, irregu
lariter trinerviis; nervo medio arcuato, nervis secundariis 
crassis, angulo acuto sinu obtuso egredientibus, subtus 
ramosis. 

This species was founded on a single n1con1-
plete specimen collected by Hilgard about 
1860 and since lost. I have been unable to 
correlate it with any of the forms in the large 
collections from the Wilcox that have been 
studied by me. 

Occurrence.-" Soft white clay, Lafayette 
County, Miss." This means that it was from 
the Holly Springs sand at Oxford or the Acker
man formation at Raglands Branch, southeast 
of Oxford (collected by E. W. IIilgard). 

Oollection.-Type lost; formerly at the State 
University, Oxford, Miss. 

Frcus. NEOPLANICOSTATA. Knowlton. 

Plate CXIV, figure 1. 

Description.-This species was identified .for 
me by F. H. Knowlton, who has fully described 
it in his unpublished paper on the Raton Mesa 
flora. 
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Occurrence.-Wilcox group, sec. 11, T. 12 N., 
R. 12 W. (collected by L. C. Chapman), and 
sec. 13, T. 12 N., R. 12 W. (collected by 
G. C. Mu.tson and 0. B. I-Iopkins), De Soto 
Parish, La. 

Oollections.~U. S. National Museum. 

Frous PLANICOSTATA 1\f:AXIMA Berry, n. var. 

Plate XXXIV, figure 3. 

Ficus ]Jlanicostata. Lesquereux, U. S. Geol. and Geog. 
Survey Terr. Ann. Rept. for 1872, p. 393, 1873. 

Lesquereux, The Tertiary flora, p. 201, pl. 31, figs. 1-8, 
10-12, 1878. 

Hollick in Harris, G. D., and Veatch, A. C., A pre
liminary report on the geology of Louisiana, p. 282, 
pl. 36. 

Ettingshausen, Roy. Soc. London Proc., vol. 30, p. 
232, 1880. 

DescriJJtion.-Lesquereux in 1878 described 
this species as follows: 

Leaves of medium size, subcoriaceous, entire, elliptical 
or broadly oval, slightly acuminate or obtuse, rounded to a 
short, thick petiole, palmately three-nerved from the top 
of the petiole, rarely from a short distance above the base; 
primary and secondary nerves broad, flat, all camptoarome, 
as well as their divisions. 

As rmnarked by Lesquereux, and as is well 
shown by his figures, this species is extremely 
variable. To it Hollick referred a leaf from 
Louisiana that is identical with the western 
leaves except that it is larger, having an esti
nutted length of 15.centimeters and a maximum 
width of 11 centimeters, which has prompted 
n1e to give it the varietal name of 1naxima. 
~esquereux states that the la.rgest leaf in his 
abundant western collections was 12 centi
nleters in length and 7 centim~ters in maximum 
width. 

The type material was abundant at Black 
Buttes, Wyo., occurring also at Point of Rocks, 
Wyo., n.nd in the Denver for.n1ation at Goldmi, 
Colo. It is not an abundant fonn in the Wil
cox flora and is very likely to be confused with 
Ficus vc£ughani Berry; in fact it is not certain 
that the two do not represent the foliage of a 
single species of Ficus, although I consider this 
very doubtful. It was recorded by Ettings
hausen fr01n the Ypresian of Alum Bay, but as 
the speci1nens were neither described or figured 
the determination can not be verified, although 
it is not inherently i1np1·obable. 

Occurrence.-Wilcox group, Slaughter ·Pen 
Bluff, Cross Bayou, Caddo Parish;La. (collected 

by A. C. Veatch); sec. 7, T. 12 N., R. 11 W., 
DeSoto Parish, La. (coJlected by G. C. Matson 
and E. H. Finch); and Old Port Caddo Landing, 
Little Cypress Bayou, Harrison County, Tex .. 
(collected by T. W. Vaughan). Lagrange for
mation (in beds of Wilcox age), Puryear, Henry 
County, Tenn. (collected by E. W. Berry). 

Oollections.-Western types, U.S. National 
Museum. Wilcox figured specimen, New York 
Botl:l>nical Garden. 

FICUS PLANICOSTATA LATIFOLIA Lesquereux. 

Ficus planicostata la.tijolia. Lesquereux, U. S. Geol. and 
Geog. Survey Terr. Ann. Rept., 1872, p. 393, 1873. 

Lesquereu~, The Tertiary flora, p. 202, pl. 21, fig. 9, 
1878. 

Ficus latijolia (Lesquereux). Knowlton, U. S. Geol. Sur
vey Bull. 152, p. 102, 1898. 

Description.-This form was described by 
Lesquereux from two specin1ens which differed 
from the associated and abundant Ficus plani
costata in their somewhat larger size, relative 
shortness, greater width, and their truncate or 
subcordate base. The material from the Wil
cox is considerably larger in size and may be 
characterized as follows: Leaves of medium to 
large size, orbicular or transversely elliptical in 
general outline. Character of the apex unknown. 
Base broadly truncated or slightly cordate. 
Margins entire, full and evenly rounded. Tex
ture coriaceous. Length ranges fr:om about 8.5 
to12 centii:neters. Maximum widthrangesfrom 
10 to 13 centimeters. Petiole very stout. 
Midrib stout, prominent on the lower surface of 
the leaf, A stout lateral primary divergeS from 
the midrib on either side at its extreme base at 
angles of about 40° to 50°. These primaries 
curve upward and are camptodrome in the 
marginal region; they are prominent on 
the lower surface of the leaf but are not 
as stout as the midrib; they give off, at 
regular intervals on the outside, stout camp
todrome secondaries, which increase in curv
ature distad, the lowest pair being sub
parallel with the basal margins and diverging 
from the primary only about 5 millimeters 
above the midrib, a less distance than in the 
speci1nens fr01n Golden, Colo. Secondaries 
fron1 the midrib stout, ·ascending, camptodr01ne, 
two or three subopposite prominent pairs. 
Tertiaries thin, percurren~, typical of the Ficus 
planicostata type of leaf. · 
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T.hus far. these leaves. have only been 'found 
in the later Wilcox of the western embayment. 
That they, as well as several other forms, are 
not represented in the very large collections 
from the Wilcox deposits of the eastern embay
ment would seem to indicate a slightly different 

. floral facies to the westward and also an appar
ently freer intennigrational communication 
with the Rocky Mountain province. 

Knowlton in 1898 raised this variety of 
Lesquereux to specific rank, but it seems to me 
·to differ from Ficus planicostata merely in a 
varietal way. Ficus planicostata is certainly a 
variable ·form and it may possibly be poly
morphous. I would not be surprised if the 
'Wilcox variety maxima represented the western 
type, whose larger size and more robust form 
merely reflected the optimum conditions along 
the Wilcox coast, since it differs from the west
ern planicostata in the same respect that the 
Wilcox latifolia differs from the latifolia of 
Colorado. 

Occurrence.-Wilcox group, Shreveport, Cad
do Parish, La. (collected by 0. B. Hopkins). 

Collection.-U. S. National Museum. 

Frcus ARTOCARPOIDES Lesquere·ux ~ 

Plate XXXIV, figure 2. 

Ficus artocarpoides. Lesquereux,· The Cretaceous and 
Tertiary floras, p. 227, pl. 47, figs. 1-5, 1883. 

Hollick, in ;Hards, G. D., and Veatch, A. C., A pre
liminary report on the geology of Louisiana, p. 281, 

. pl. 35, fig. 4, 1899. 

,Description.-Leaves large, elliptical, sub-. 
coriaceous, rounded distad and broadly rounded 
or subcordate proximad; midrib thick; sec
ondaries numerous, thin, curved, ascending, 
camptodrome; and tertiaries numerous, fine, 
percurrent. . . 
. This species was doubtfully determined from 

Louisiana by Hollick in 1899. No new mate
rial has 'been collected, so that the species js 
included in the present work with a query, 
althou(J'h as far as the incomplete material goes 

0 . 

it is identical with the western spec1n1ens, 
which come from the "Badlands of Dakota," 
now known to be in the Fort Union formation. 
It also occurs in 1ihe Raton formation. 

Occurrence.-Wileox group, one-fourth of a 
mile above Coushatta, Red River Parish, La., 
(collected by A. C. Veatch). 

Collection.-N ew York Botanical Garden. 

- Frcus . PSEUDOPOPULUS Lesquereux. 

Plates XXXVII, figures 3-5; CXIII, figure 3. 

F'icus pseudopopulus. Lesquereux, U.S. Geol. and Geog. 
Survey Terr. Ann. Rept. for1874, p. 313,1876. 

Lesquereux, The Tertiary flora, p. 204, pl. 34, figs. 
1, 2, 1878. 

Knowlton, U. S. Geol. Survey Prof. Paper (MS.) . 

Description.-Palmately veined leaves of 
medium size,_ broadly ovate in general outline, 
narrowed and acuminate at the apex, broadly 
rounded or truncate, and more or less decurrent 
at the base. 'Length about 12 or 13 centi
meters. · Maxin1um width, at or . below the 
middle, .about 6 to 7 centimeters. Margins 
entire. Texture subcoriaceous. Petiole stout, 
curved, about 1.5 centimeters in length. 
Primaries three, curved, the midrib stouter 
than the laterals. Lateral prinutries, one on 
each side, diverging fron1 the n1idrib just above 
the top of the petiole at angles of about 20°, 
ascending, and camptodromely joining a sec
ondary two-thirds or more of the distance from 
the base to the tip. Secondaries from the 
upper half of the midrib, four or five alternate 
curved pairs, diverging from the midrib at 
acute angles, becoming subparallel with the 
lateral margine:; distad, and arching along them 
in a ca1nptodrome nutnner. Secondaries from 
the outer side of the lateral primaries, about · 
seven on each side,. thin nnd camptodron1e, the 
lowest on each side longer, stouter, and more 
ascending than the oth~rs, diverging at or just 
above the top of ·the petiole. Tertiaries thin, 
percurrent at right angles to pri1naries and 
se·condaries. 

This · well-marked species of Ficus was 
described by Lesquereux fron1 Evan;;ton, Wyo., 
and is very abundant in the Raton formation of 
the southern Rocky Mountain province. It is 
markedly distinct from the other figs known 
from the Wilcox group, the only remotely 
similar form being Ficus planicostata maxima 
Berry, recorded from Caddo Parish, La. It is, 
however, a type con1mon in the lower Eocene 
of the Rocky Mountain province, where it is 
represented by F'icus occidentalis Lesquereux 1 

and by some of the forms of Ficus 8pectabilis 
Lesquereux 2 and Ficus planicos~ata clint~ni 
(Lesquereux) Knowlton. 3 The Wilcox speCies 

1 Lesquercux, Leo, The Tertiary flora, p. 200, pl. 32, fig. 4, 1878. 
2ldem, p.l99, pl. 33, figs. 4-6. 
Bldem, p. 202, pl. 33, figs. 1-3. 
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is, however, more elongated and more distinctly 
triveined. An1ong foreign species it is elosely 
comparn.ble with Ficus micheloti, which is 
described by \V ate let 1 from the Thanetian of 
the Paris basin. 

The Wilcox 1naterinl from I-Iatchie River 
near Shandy is preserved in clay ironstone and 
is very fragn1cntn.ry; the complete leaf figured 
is a cmnposit.e of drawings of several incomplete 
speciJnens. It is also found in a fragmentary 
condition in the clays at Puryear. 

Occv.rrence.-Wilcox group, 1~ miles north
east of Mansfield, sec. 28, T. 13 N., R. 12 W. 
(collected by L. C. Chap1nan), and 1! miles 
west, 2t n1iles southeast, 5 1niles southeast, and 
2 1niles south of N aborton, DeSoto Parish, La. 
(collected by G. C. Matson and 0. B. Hopkins). 
Lagrange formation (in beds of Wilcox age), 
Puryear, I-Ienry County (collected by E. W. 
Berry), and I-Iatchie River near Shandy, Harde
nlan County, Tenn. (collected by L. C. John
son). 

Oollections.-U. S.·National Museum. 

Frcus HARRISIANA Hollick. 

Plate XXXIV, figure 1. 

Fic'l.ts gold·iana Lesquereux. Lesquereux, U.S. Nat. Mus. 
Proc., vol. 11, p. 25, 1888. 

Fic'l.ts Harrisiana. Hollick, in Harris, G. D., and Veatch, 
A. C., A preliminary report on the geology of Louisi
ana, p. 281, pl. 46, fig. 2, 1899. 

Description.-l-Iollick in 1899 gave the fol
lowing description: 

Leaf about 3~ inches long by 3! inches broad across the 
middle; constricted to a blunt(?) apex and wedge-shaped 
at the base; margin entire and wavy; three-nerved from 
tho base and with two pairs of prominent subopposite sec
ondaries above; midrib strongest, basal nerves branched 
from tho lower side; all nenration finally thinning out and 
inosculating near tho margin, tertiary nervation mainly at 
right angles to tho primn,ries, secondaries, and subseconda
ries, but broken in places by finer cross reticulations. 

I fully share I-Iollick's doubts regarding the 
reference of this leaf to Ficus, although it is 
not unlike Ficus occidentalis Lesquereux 2 and 
Ficus JJlanicostata clintoni (LesquerelLx) Knowl
ton a frmn the Denver formation at Golden, 
Colo. Ficus JJlanicostata clintoni is a slightly 
n1ore elongate and coarser leaf. Hollick com
pn.res the materin.l frmn Louisiana with Aralia 

• Watolot, A., Descriptions des plo.ntes fossiles du bassin de Paris, p. 
tii7, pl. 44, figs. •1, 5,1866. 

» Losquoronx, Leo, Tho Tertiary flora, p. 200, pl. 32, fig. 4, 1878. 
Bldem, p. 202. 

and Hedera, and I would suggest the possibility 
that it represents a forn1 of the family Legu
minosre, so strikingly represented in the Wilcox 
flora. It may also be compared with certain 
species of the genus Buttneria Lume of the 
Sterculiacere. 

Two specimens (U.S. National Museum Nos. 
2471, 2472) collected by L. C. Johnson on Cross 
Bayou were referred by Lesquereux to Ficus 
goldiana.4 Neither speci11:1en belongs to that 
species, which is now known as Ficus spectabilis 
clintoni.5 No. 2471 is nothing like Ficus gol
diana and is referable to Ficus spectabilis Les
quereux. No. 2472, though much like the Den
ver species with which it was confused, is refer
able to Ficus harrisiana species. It is of inter
est to note that Lesquereux's label reads" Ficus 
goldiana var." 

Occurrence.-Wilcox group, Vineyard Bluff, 
Cross Bayou (collected by 0. B. Hopkins and 
A. C. Veatch); Campbell's quarry, Cross Bayou, 
Caddo Parish, La. (collected by L; C. Johnson); 
l mile northeast of Rockdale Church; and sec. 
28, T. 13 N., R. 12 W., De Soto Parish, La. 
(collected by G. C. Matson and 0. B. :Hopkins). 

Oollections.-U. S. National·Museum; New 
York Botanical Garden. 

Frcus l\IONODON (Lesquereux). 

Plates XXXII, figure 2, and XXXIII, figure 2. 

Popttl'!.ts monodon. Lesquereux (not Lesquereux, 1878), 
Am. Philos. Soc. Trans., vol. 13, p. 413, pl. 15, figs. 
1, 2, 1869. 

Description.-Lesquereux in 1869 published 
the following description: 

P. foliis longis, latisque, lamina sexpolicari et ultra, 
deltoideo acuminatis, margine unclulatis, vel parce irregu
lariter obtuse lobatis, nervo moclio crasso, nervislateralibus 
apertis, arcuatis. 

This species was described fron1 the two 
specimens figured by Lesquereu.,x in 1869, the 
larger of which (shown in Lesquereux's fig. 1) 
has been available for study by the present 
writer. Subsequently LesquerelLx 6 referred 
specin1ens fron1 the Raton Mountains, N.Mex., 
to this sam~ species. These specimens were not 
identical with the type material, as Knowlton 
hn.s pointed out,7 and he divides the 1naterial 
from New Mexico which Lesquereux identi..fied 

• Idem, pl. 33, figs. 1-3. 
~Knowlton, F. H., U.S. Geol. Sll!vey Bull. 152, p. 103,1898. 
o Lesquereux, Leo, op. cit., p. 180, pl. 24, figs. 1, 2,1878. 
7 Knowlton, F. ll., op. cit., p.178. 
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as Populus monodon between Populus mutabilis 
oval is Heer 1 and Ficus uncata Lesquereux. 2 

Unlike most of the for:J;Us figur~d in Les- · 
quereux's paper of 1869 those referred to 
Populus are very poorly drawn, and their 
describer failed to describe or figure the in
curving of the lateral margin on the right, as 
shown in the present figure, which is a photo
graph of the type of Lesquereu.~'s figure 1, or 
that the base of the. leaf was present immedi
ately to the left of the midrib. These two 
additional features serve admirably to indicate 
the basal characters of this .species, which is 
undoubtedly a Ficus, and which may be more 
fully described as follows: Leaves large, 17 to 
18 centimeters in length by 12 centimeters in 
maximum width, which is· in the basal half, 
elliptical-ovate in outline, with a markedly 
undulate margin, narrowed and acuminate 
apex, and broadly rounded, truncated base, 
which may .perhaps 1?-ave been slightly cordate 
in some specimens. Texture coriaceous but 
the leaf substance thin. Midrib very stout, 
3 millimeters in diameter at the base, longi
tudinally lined. Secondaries relatively thin, 
numerous, subopposite to alternate, mostly 
alternate, rather evenly spaced and subparallel, 
diverging. from the midrib at angles of about 
65°, the lower but slightly curved until they 
approach the margins, the upper more curved, 
all camptodrome. · Tertiary venation im-
mersed, percurrent where· seen. , , 

The present species has the same outline as 
the associated but smaller Ficus schimperi· 
Lesquereux, with· a much more immersed 
venation, however, and a great many more 
secondaries, subtending much wider angles. 
It also resembles Ficus spectabilis Lesquereux 3 

of the Denver basin Eocene in outline, but is 
slightly larger and relatively broader and 
lacks the outer lateral tertiaries which spring 
from the basal secondaries in the Colorado 
species. It is the same type of leaf as Ficus 
uncata Lesquereux 4 of the basal Eocene in the 
Rocky Mountain region, but the tip is 1nore ex
tended, the base more truncated, and. it lacks 
the camptodrome tertiaries fronl the outer 
ends of lower secondaries present in Ficus 
uncata. 

1 Heer, Oswald, Flora tertiaria Helveti::e, vol. 2, p. 22, pl. 1, figs. 1, 2, 
etc., 1850. · 

2Lesquereux, Leo, The Tertiary fiora, p.197, pl. 35, figs.1, 1a, 2,1878. 
a ldAm, p. 199, pl. 33, figs. 4-6, 1878. · 
4 Idem, p. 197, pl. 35, figs. 1, 1a, 2, 1878. 

Occurrence._:_Grenada formation, Grenadn., 
Grenada County, Miss. (collected by E. N. 
Low~ and E .. W. Berry) .. Ackerman forma
tion, Hurleys, Benton County (forn1erly part of 
Tippah County), Miss. (collected by E. W. 
Hilgard, E. N. Lowe, and E. W. Berry). La
grange formation (in beds of Wilcox age), Pur
·year, Henry County, rr'enn. (collected by E. W. 
B~rry). · 

Oollections.-U. S. National :Museum. 

Ficus WILCOXENSIS Berry, n. sp. 

Plate XXVII, figure 6. 

Sapindusjalcijolius Alexander Braun. Lesquereux, U.S. 
Nat. Mus. Proc.,'vol. 11, p. 12, pl. 4, fig. 4, 1888. 

Loughridge, Report on the geological and economic 
features of the Jackson's purcl}.ase region, p. 198, 
1888. 

Sapindus dubius. Lesquereux, U.S. Nat. Mus. Proc., vol. 
11, p. 13, 1888 (part). 

Loughridge, Report on the geological and economic 
features of the Jackson's purchase region, p. 198, 
1888. 

. Description.---:Leaves relatively small, sym
metrically elongate-lanceolate in outline, with 
the apex and the base .equally narrowed and 
acuminate. Length about 7 centimeters. 
Maximum width, in the middle part of the 
leaf, about 1.8 centimeters. Margins regu
larly curved, ent.ire. Texture coriaceous. 
Petiole short and rather stout, about 7 milli
meters in length. Midrib stout, prominent on 
the lower surf ace of the leaf. Seeondu.ries 
thin, numerous, subparallel, mostly immersed 
in the leaf substance; they diverge from the 
midrib at wide angles, 60° to 70°, at intervals 
generally of about 2 millimeters, and pursue a 
nearly straight course to the marginal region, 
where they curve. abruptly upward to form 
camptodrome arches subparallel with the 
margms. 

This characteristic species in its fonn, tex
ture, and venation 'is a typical Ficus, although 
specimens that have more ren1ote secondnries 
suggest so1ne lauraceous leaf, as well as some 
of the described species of Apocynophyllum. 
It is the smallest of the Wilcox species of Ficus 
and greatly resembles numerous recent and 
fossil figs that have smallhl.nceolate, pinna.tely 
veined leaves. The existing Ficus americana 
Aublet has somewhat similar leaves, although 
they are a little larger and have less numerous 
secondaries. Among fossil forms the present 
species resembles the narrower forms of the 
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European Ficus jynx Unger, especially the angles, the average for a single leaf being 
:fonns of this species described by Ettings- about 45°; cmnptodrome in the marginal 
hausen fr01n lilte Oligocene of the Tyrol.1 region. Tertiaries thin but well marked, 

It is not an espee.i11ily eommon forn1 in the catnptodrome in the· tnarginal region, pereur
Wilcox flora. A single somewhat distorted rent in the usual Fieus fashion internally. 
le:.tf collected by R. f.L Loughridge at Boaz, Areolation open, quadrangular or pentagonal. 
Ky., was referred by Lesquereux to Sa1Jindus This species is represented by considerable 
j(t,Zcij'olius Alexander Brt1.U~l, a species 'Yide- . material, mostly fragmentary, fron1· scattered 
spret1.d :in the European Miocene. It is perhaps · localities. It represents, however, a character
needless to add that the American form is not istic form, readily recognized by its irregularly 
identical with that frmn Europe.2 Other forms undulate margins and variable outline, ·generally 
in the old collections from Wiekli:ffe were iden- more or less constricted, enough to be differ-
tiRed as Sapindus dubius by Lesquereux. entiated into apical and basal halves. 

Occurrence.-Lagrango forn1ation (in beds It resembles the forn1 from Cross Bayou 
·Of Wilcox age): Puryear, I-Ienry County, Tenn. identified as Ficus planicostata Lesquereux, 
(collected by E. W. Berry); Wickliffe, Ballard but I think the two are perfectly distinct. 

·County, Ky. (colleeted by R. II. Loughridge); It is named for T. W. Vaughan, who col
and Boaz, Graves County, Ky. (colleeted by lected it in eastern Texas more than a score of 
R. I-1. Loughridge). years ago. It is also represented in the museu1n 

Oollections.-U. S. National Museum. collections by a specimen (No. 8605) collected 
by Prof. John C. Branner in northeastern 
Arkansas in 1889. The reeently collected 

Plates XXXII, fig~re 1, XXXIII, figure 1, and XC~I, material comes from Puryear; Tenn., where 
' · figure 1. the species is fairly common and from the rail-

Frcus VAUGIIANI Berry, n. sp. 

Description.-Loavos relatively large, irregu
larly ellipticfil in genert1.l outline. Length 
about 15 centimeters. ~1aximum ·width, in 
the basal half of the leaf, 8 to 10 centimeters. 
.Ape~ bluntly pointed. Base broadly cuneate 
·Or slightly decur1•ent. Margins entire but very 
irregularly undulate. Texture thin but eori
aceous. 'I'he shape of these leaves is variable. 
As a rule the lower lateral margins are full and 
rather evenly rounded; about 1nidway to the 
tip they curve inward on one or both sides to 
form a rounded sinus, curving upward to 
for1n the apical half of the leaf, which is thus 
usually narrower than the basal half, giving 
such leaves a somewhat trilobate appearance. 
In the leaf· from Puryear shown in Pia te 
XL"'<II, figure 1, the lamina is constricted in 
this tnanner only on the left side. Petiole 
stout, terete, its length not .detern1inable. 
~1idrih stout, terete, t1.nd very prmninent on 
the lower surface of the leaf. Seeondaries 
reln.tively thin, also very prominent on the 
lower surface of the leaf, six to eight ~ubop-. 
positc to alternt1.te pairs, son1ewhat irregularly 
·spaced, diverge fro1n the 1nidrib at· various 

l.J~ttin~;shauson, C. von, Dio tortiitro Flom von lliLring in 'l'irol, p. 41, 
pl. 10, fl).!s. u, 8, 1855. 

2.J?or Hlust;mtions of this European species see Hcer, Oswald, Flora 
·torUaria :tTolvotim, vol. 3, p. Gl, pl. 119; pl. 120, figs. 2-8; pl. 121, figs. 
1, 2, 1859. 

road cut at Oxford, Miss., where all the plant 
remains are very much macerated. A single 
small form from Wilson County, Tex., is sorne
what doubtfully referred to· this species. 

Occurr(mce.-Wilcox group, Hardys Mill near 
Gainesville, Greene County, Ark. (collected by 
J. C. Branner), and Old Port Caddo Landing, 
Little Cypress Bayou, Harrison County, Tex. 
(collected by T. W. Vaughan). Holly Springs 
sand, Oxford, Lafayette County, Miss. (col
lected by· E. W. Berry). Lagrange formation 
(in beds of Wilcox age), Puryear, I-IenryCounty, 
Tenn. (collected by E. W. Berry). Beds of Wil
cox age, Cah1.veras Creek, Wilson County, Tex. 
(collected by Alexander Deussen). 

Oollections.-U. S. National Museum. 

· Frcus EOLIGNITICA Berry, n. sp. 

Plate XXXI, figure 4. 

Description.-Leaves large, elliptical-lanceo
late in general outline, texture very coriaeeous, 
and surface poli8hed. Length about 15 centi
meters. Maximun1 width, in the llliddle part 
of the leaf, about 6.25 centimeters. Margins 
entire, slightly irregularly undulate,· full, curv
ing to the narrowed and obtusely pointed tip. 
Basal part of the leaf fuller than apical part, 
the margins incurving slightly to the some
what decurrent, pointed base. Petiole not 
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preserved, obviously stout. Midrib stout and _ ters, averaging about 5 centimeters. Margins 
prominent. Secondaries very thin, numerous, entire, generally gently undulate. Leaf sub
closely and regularly spaced at intervals. of stance apparently very thin but of considerable ' 
about 3 millimeters. They diverge from the consistency. Petiole absent in all the specimens. 
n1idrib at wide angles of about 65° and pursue Midrib stout, curved. Secondaries stout, four 
a nearly straight course, curving slightly in the to six, subopposite to alternate pairs; they 
marginal region, where they are abruptly camp- branch fron1 the midrib at angles· that average 
todrome. They become almost obsolete in the about 45° a.nd curve upward, con1ing to be 
thick leaf substance and their ultimate course approximately parallel with the margins, cainp-
is seen with difficulty. Tertiaries obsolete. todrome. The lower pair are usually oppo-

This species is a splendid Eocene example of site and in some specimens suggest lateral 
the type of Ficus foliage exemplified by the primaries, although the species is distinctly 
existing Ficus elastica Linne. It differs from pinnately veined throughout. There is con
that species and from numerous very similar siderable 'variation in their spacing a.s shown 
existing forn1s in its more tapering outline, in the specimens figured. Tertiaries thin, 
both distad and proximad. The modern percurrent within the secondary system and 
forms are usually oblong-elliptical. It has forming arches in the n1arginal region. 
the typical texture and venation of this type 'In smne respects the present species suggests 
of Ficus and is very distinct from the rather Ficus monodon (Lesquereux) Berry, which has 
numerous Wilcox species as well as from any larger, relatively broader, and thicker leaves, 
described species fron1 the North American with more numerous and divergent seconda
Tertiary, although it is not unlike some of the ries. It may be compared with a great variety 
European Tertiary forms. of fossil and recent species. Among the recent 

Occurrence.-Wilcox group, Hardys Mill, species I might mention Ficus populiformis, F'. 
Greene County, Ark. ferruginea, and F. venosa. 

Oollection.-U. S. National Museum. It, seems probable that the . two broken 

Ficus SCHIMPERI Lesquereux. 

Plate XXXI, figures 1-3. 

. specimens· described by Lesquereux as Celtis 
brevifolia 1 are referable to Ficus schimperi, but 
as they were so very incomplete and have since 
been lost they are not recognized in the present 

Ficus Schimperi. Lesquereux, Am. Philos. Soc. Trans., report. Ficus schimperi is present in the 
vol. 13, P· 417, pl. 18, figs. 1- 3, 1869· Raton formation of the southern Rocky Moun-

Description.-Lesquereux .in 1869 gave the tain province, a for1nation slightly older than 
following description: the Wilcox. 

F. foliis membranaceiA, ova to lanceolatis, . acuminatis, 
basi rotunclatis vel subtruncatis, integris, unclulatis, tri 
subquinque nerviis, imequalibus; nervis secunclariis 
camptoclromis, nervulis dlstantibus, continuis. 

This species occurs in abundance in the clay 
ironstone a.t Hurleys, from which it was col
lected by flilgard and described by Lesquereux 
.in 1869,· and many of the specimens, including 
the ·originals of Lesq uereux' s figures 1 and 2, 
are still in the Hilgnrd collection. The species 
is not abundant at other localities in the Wilcox 
group. It may be n1ore fully described as fol
lows: Leaves of variable size, broadly ovate
acuminate in general outline with a broadly 
rounded, somewhat truncated base and a usu
ally narrowed acuminate tip. Length rnnges 

. from 5 to 13 centimeters, averaging about 9 or 
10 centimeters. Maximum width, in the basal 
half of the leaf, ranges from 2.2 to 6 centime-

A similar homotaxial form is described by 
W atelet. 2 from the Ypresian of the Paris .Basin 
as Ficus cusp·idata, (not related to the recent 
species of this nH,me). 

Occ·u.rrence.-Ackerman formation, f~urleys, 
Benton County (formerly part of Tippah 
County), Miss., very common (collected by 
E. W. IIilgard, E. N. Lowe, and E. -~Y. Berry). 
Wilcox group, Old Port Caddo Landing, Little 
Cypress Bayou, Harrison County, Tex., cmn
mon (collected by T. W. Vaughan); and 
Coushatta, Red River Parish, La. (eollected by 
E. W. Berry). Lagru,nge fonnation (in beds of 
Wilcox age), Puryear, Henry County, Tenn., 
ntre (collected by E. W. Berry), and Baughs. 

1 Lesquereux, Leo, Am. Philos. Soc. Trans., vol. 13, p. 416, pl. 20, figs . 
4, 5, 18G9. This specific name is preoccupied, having been used by 
MiqueiJor an existing species of tropical America. 

2 Watelet, A., Descriptions des plantes fossiles du bassin de Paris, p •.. 
.156, pl. 44, fig. 3, 1866. 
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Bridcre "\iVolf River neal' La Grange, Fayette Miss. (collected by E. W. Berry). Lagrange 
e ' b L C J ·l ) formation (in beds of Wilcox age), Wickliffe, County, Tenn. (collected y . ·· o.u1son . 

Collections.-D. S. National :Museum. Ball.ard County, Ky. (collected by L. C. Glenn),. 

Frcus M:YH.TIFOLrus Berry, n. sp. 

Plate XXX, ,figures 1-3. 

Ficusm?.tlt·inervis]:!eer. Lesquereux, U.S. Nat. Mus. Proc., 
vol. 11, p. ll, pl. 4, figs. 2, 3, 1888. . 

Loughridge, Report on the geological and economic 
features of the Jackson's purchase region, p.198, 188&. 

Desc1"i1Jtion.-Leaves narrowly elo:ngate-lan
ceolatc, slightly inequilateral in outhne, taper
inrr upward to an acuminate tip, and broadly 
polnt~d proximad. Length. ranges. frorn 10 to 
18 centin1eters, the acunnnate tips u~ually 
broken off before fossilization. :Maxnnum 
width, in the middle or basal port~ on of ~he 
leaf, 1. 7 to 3.5 centin1eters. :Margins. entire, 
irrecrularly undulate. Texture subconaceous. 
Petiole very stout, straight or curved, tuinid 
proximad, about 1 centimeter ?r slightly Inore 
in length. .:Midrib stout, straight or eurved, 
prmninent on the lower. sur~ace .of the leaf. 
Secondaries numerous, tlnn, dnrergmg frmn the 
1nidrib at wide angles, Inany of thmn fully 90°, 
at intervals of 2 or 3 1nillimeters, generally a 
little under 2 Inillilneters, pursuing a nearly 
straight course, their tips joined by a slightly 
arched nutrcrinal vein, parallel with and about 

b • 

1 1nillin1eter distant frmn the margin. 
'I'his is a well-marked species of a narrowly 

lanceolate and in some specimens slightly fal
cate Ficus, ren,dily distinguishable from the 
other rather numerous Wilcox species of Ficus. 
It rese1nbles in a general ·way certain fossil and 
existing species in the families Apocynacem and 
Myrtacem but can be readily matched with the 
leaves of several existing species of Ficus. 
An1ong previously described An1erican foss~ 
species it is 1nost like Apocynophyllum scudden 
described by Lesquereux 1 frmn shales supposed 
to belong to the Green River for1nation of 
Wymning. Specimens collected by Lough
ridcre at Bmtz, ICy., were identified by Les
qu:.reux with the European ~iocene species 
Fii,C'l.tS multine1'Vis I-Ieer, 2 to which they show 
considerable similarity. The American species 
is, however, a n1uch n1ore elongated leaf. 

Occu?Tence.-I-Iolly Springs sand, Holly 
Springs and Early Grove, Marshall County, 

1 Losqucroux, Leo, 'L'ho Cretaceous and 'l'ortiury .floras, p.l72, pl. 45A, . 

figs. l-5, 1883. . . 
S]J'ocr, Oswald, Flora tcrtiaria Helvot:iro, vol. 2, p. G3, pl. 81, figs. G-10; 

pl. 82, fig. 1, 185(). . 

and at Bon.z, Graves County, Ky. (collected by 
R. H. Loughridge). 

Collections.-D. S. National Museun1. 

Frcus PSEUDOLMEDIAFOLTA Berry, n. sp. 

Plate XXVII, figure 2. 

Descnption.-Leaves s1nall, lanceolate in 
, outline, bnse pointed, slightly decurrent, and 
apex acuininate. One large specimen has the 
tip narrowly rounded. Length ranges fron1 9 
to 10.5 centimeters. Maximun1 width, in 
middle part of the leaf, ranges fron1 2 to 3 
centimeters. Margins entire. Texture coria-. 
ceous. Petiole short. :Midrib stout, pr01ninent 
on the lower surface of the leaf. Secondaries 
slender,. inunersed in the leaf substance, 10 to 
12 pairs, rather re~note and irregularly spaced, 
divercring fr01n the n1idrib · at wide angles, 
straight at first, curving upward abruptly .in 
the Inarginal region to form flat can1ptodrome 
arches. Tertiaries mostly obsolete except for 
laterals parallel with and between most of the 
adjacent secondaries. . . 

This lanceolate Ficus appears to be distinct 
fr01n previously described fossil species. It 
resen1bles a nuinber of recent 'species as well as 
the leaves of the genus Pseudohnedia Trecul, a 
genus that c01nprises about five speci.es living 
in the West Indies, Central An1enca, and 
tropical South An1erica. It is very close to a 
form described by Knowlton fron1 the Raton 
fonnation of the southern Rocky :Mountain 
province as Laurus ratonensis. A ver~ sill'l:ilar 
form, Ficus laqueata, has been descnbed by 
Engelhardt 3 from the Tertiary of Colon1bia. 

Occurrence.-Wilcox group, Bolivar Creek, 
3!- miles north of Harrisburg, Poinsett County, 
Ark. (collected by L. W. Stephenson). La
grange forination (in beds of ·Wilcox age), 
Puryear, I-Ienry County, Tenn. (collected by 
E. W. Berty). 

Oollections.-U. S. National :Museum. 

Frcus PUH.YEAH.ENSIS Berry, n. sp. 

Plates XXVII, figures 4 and 5, XXVIII, figure 5, an~ 
XXX, figures 4 and 5. 

Description.-Leaves of n1edium size, smooth 
and coriaceous, oblong-lanceolate in outline. 

a Engelhardt, Hermann, Senckenbergische naturf. Gesell. Abh., 
vol.' H), p. 2G, pl. 3, fig. 22, 1895. 
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Apex shortly pointed. Base broadly rounded, 
slightly cordate or very broadly pointed. 
Length ranges from 9 to 11 centimeters. Max
imum. width ranges from 3.3, to 5 centimeters 
at or somewhat below the middle. There is 
considerable variation in the appearance of 
these leaves, well illustrated in the specimens· 
figured. The widest leaf has f~ll, regularly 
curved margins and is shortly and broadly 
pointed distad and still .more broadly pointed 
proximad. From this extreme the leaves vary 
toward forms that have a rounded, almost 
truncate base and a somewhat extended. tip. 
The extreme form as regards the extended tip 
has a slightly cordate base, with full . and 
rounded lower lateral margins, nearly straight 
sides, and an elongated narrowed tip. Petiole 
short and stout. Midrib stout, pron1inent on 
the lower surface of the leaf. Secondaries 
relatively thin, 10 to 12 subopposite to alternate 
pairs, remote and somewhat irregularly spaced, 
diverging from the midrib at wide angles, 
nearly 90°, nearly ·straight until they reach the 
marginal region, where they turn ·abruptly 
upward and form a 'vide arch to the secondary 
next above. Tertiaries mostly obsolete. Mar
gins en tire. 

Length generally about 12 centimeters, ranging 
to 15 centimeters. Maximum width, in middle 
part of the leaf, generally about 3.5 centinleters 
or slightly less, ranging to 5.65 centi1neters. 
Margins entire. Texture subcoriaceous. Petiole 
short and very stout, about 7.5 centin1eters 
in length. :Midrib stout, curved, prominent 
on the lower surface of the leaf. Secondaries 
thin, diverging from the midrib at wide angles, 
camptodrome to a considerable distance from 
the margins. 

Ficus puryearensis is a variabl~ type, grading 
from elliptical to elongate outlines. Ficus 
puryearensis elongata differs from Ficus pur
yearensis in its narrower, more elongate outline 
and in the narrowly c~eate or only slightly 
rounded instead of the conspicuously rounded 
base. Venation very close to the type. 

In the maximum-sized forms of this variety 
the leaves are very coarse and both the midrib 
and the secondaries are extremely stout .. 

Occurrence.~Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenri. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

Fwus sp. 

Plate XXIV, figure 1. . This well-marked species is distinct from pre
viously described forms. It appears to have 
been not uncommon in the upper part of the . Description.-Leaves of large size and ample 
embayment area in Wilcox tin1e and suggests · width, either entire or more or less trilobate. 
by its outline the leaves of Cordia. The vena- Length at least 20 centimeters. Maximum 
tion, however, is typically that of a Ficus. A width about the same as the length. Margin 
number of existing species resemble this fossil not preserved. Leaf substance subcoriaceous. 
form, as, for example, Ficus ferruginea and Venation open, not stout, tripalmate from a 
Ficus angustifolia. It is represented in the point at or near the base. Lateral primaries 
lower Claiborne by a closely allied species, the· same caliber as the midrib. Secondaries 
Ficus unionensis Berry. subopposite and subparallel. Tertiaries num-
Occurr~nce.-Grenacla formation, Grenada, erous, regular, subparallel, percurrent. Areo

Grenada Cou~ty, Miss. (collected by E. N. lation open, largely quadrangular. 
Lowe and E. W. Berry). Ackerman formation, This large-leafed species is represented by 
I-Iurleys, Benton County, :Miss. (collected by fragments, the largest of which has been 
E. N. Lowe and E. W. Berry). Lagrange figured. Though it appears to represent a new 
formation (in beds of Wilcox age), Puryear, species it is too incomplete for specific char
I-Ienry County, Tenn. (collected by E.· W. acterization. It resembles a number of exist-
Berry).. ing and fossil large-leafed species of the genus 

Oollections.-U. S. National Museum. Ficus, but it is not certainly a Ficus although it 

FICUS PURYEARENSIS ELONGATA Berry, n. var. 

Plate XXVIII, figure 4. 

Description.-Leaf oblong-lanceolate, with 
acun1inate tip and narrowly cuneate base. 

is clearly a 1nember of the family Moracere. It 
also suggests the allied genus Cecropia Linne, 
which comprises from 30 to 40 existing species 
in tropical America, ranging from Mexico to 
Brazil~ Ettingshausen referred a fossil form 
from the Aquitanian of Bohemia to this genus, 
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describing it a.s Cecropia heerii, 1 which, in so 
far as co:mparisons are possible, is very close to 
tho forn1 under discussion. Another species 
has been described by this author from the 
same horizon, n.nd he also records 2 a species of 
Cecropia fr01n the lower Eocene (Y presian) of 
Alum Bay, England, which unfortunately was 
never described or figured. 

Tho present for1n appem--s to be represented 
by similar fragmentary material in the Mid
way 0) for1nation of Earle, Tex. 

Occu1-rence. - I-Iolly Springs sand, Holly 
Springs, Marshall County, Miss. (collected by 
E. W. Berry). 

Oollection.-V. S. National Museum. 

Order PROTEALE S. 

Family PROTEACElE. 

Genus PAL£0DENDRON Saporta. 

PAL.iEODENDitON Al\:lEIUOANUl\:l Berry, n. sp. 
Plate XXXVIII, figure l. 

Description.-Leaves oblanceolate in outline, 
apex obtusely pointed, n.nd base narrowed and 
decurrent. Texture ve.ry thicl<: and coriaceous. 
Length about 7 centi1neters. Maximun1 width, 
in the n1idclle pr"rt of tho leaf, about 1.5 centi
lneters. Margins ~ntire. Petiole not present 
as a distinct unit below the narrowly decurrent 
basal margins of the lamina. Midrib wide 
and channeled, curved. Secondaries thin, im
mersed in the thick leaf substance; about 10 
irregularly spaced pai1--s, diverging from the mid
rib at wide angles, 60° to 80°, curving slightly 
outward and then up\vard, relatively straight 
to the vicinity of the margins, where they curve 
upward to form a flat arch, approximately 
parallel with the margins, joining the adjacent 
superior secondary. Tertiaries obsolete. 

This species has a very distinct individuality 
and closely resen1bles the supposed proteaceous 
leaves described by Saporta from the Tertiary 
of southeastern France. It is especially like 
Palmo(lendron gypsophilum "Sa porta 3 of the 
Sannoisin.n of Aix, which that author compares 
with the living Pro tea caulescens and with the 
fossil Oonospennum m.acrophyllum of Ettings
hausen. Saporta 4 subsequently redescribed 
this species as Que1·cus palmophellos, a disposi-

1 Ettingshlluson, C. von, Dio fossilo Flora. des 'rortiiir-Deckens von 
Ullin, pt. 1, p. 82, pl. 27; pl. 28, fig. 7, 18!iG. 
2J~ttingshuuscn, C. von, Roy. Soc. London Proc., vol. 30, p. 232, 1880. 
3 Suportu, 0. do, Etudes sur ln. vegetation du sud-est de la France a 

1'6poquo tortlairo, vol.1, p. 97, pl. 8, flg. 1, 1803. 
4Jdcm, vol. 3, pt. 2, p. 30, pl. 6, figs. 9-12, 1867. 

tion in which I can not at all concur. It is 
unlike any of tho other members of the Wilcox 
flora, and though it may possibly represent a 
type still living in the American Tropics I have 
failed to discover such a one and have felt con~ 
strained to refer it to Saporta's genus, with 
which it is so closely allied. 
· Occurrence.-Holly Springs sand, ravine at 
Oxford, LH.fayette County, Miss. (collected by 
E. W. Berry). Wilcox group, Bolivar Creek, 
3~ 1niles north of Harrisburg, Poinsett County, 
Ark. (collected by L. W. Stephenson). 

Oollections.-V. S. National Museum. 

Genus PROTEOIDES Hee'r. 

PROTEOIDES WILCOXENSis Be~ry, n. sp. 
Plate XXXV, figures 4-6. 

Description.-Leaves of different sizes, lance
olate and commonly falcate in general outline, 
tapering abruptly frmn about the middle to the 
na.rrowly acun1inate tip and to the equally 
narrowly pointed decurrent base. Length 
ranges from 6.5 to 11 oentinwters. Maxinmn1 
width, about halfway between the apex and the 
base, .ranges from 1.2 to 3 centimeters. Mar
gins entire, fuU and in some speci1nens undulate 
and unsymmetric. Texture coriaceous, the 
substance of tho leaf commonly preserved. 
Petiole short and very stout, winged by de
current lan1ina of leaf .aln1ost or entirely to the 
thickened bttse. Midrib very stout, especially 
proxi1nad, generally curved, rather pron1inent 
on the lower and channeled on the upper sur
face of the leaf. Secondaries numerous thin ' . ' 
diverging frmn the midrib at a wide angle, 
ca1nptodrome, as a rule ahnost obsolete by iln
mersion in the substance of the leaf. 

This species is cmnmon at both the Grenada 
and the Puryear localities, ·where it occurs in ail 
sizes. Its affmities appear to be with the Pro
teacere, and it is sin1ilar to and probably filiated 
with sor)le of the Upper Cretaceous species of 
Proteoides described frmn southeastern North 
Alnerica. Its generic relationships among the 
recent Proteacere is not determinable with cer
tainty and it is therefore referred to the forn1 
genus Proteoides. Ettingshausen 5 records a 
species based on a fruit from the Ypresian of 
the Isle of Sheppey, and the leaves of another 
species frmn this aame horizon at Alum Bay, 
England.6 

5 Ettingshausen, C. von, Roy. Soc. London Proc., vol. 29, p. 394, 1879. 
o Idem, vol. 30, p. 233, 1880. 
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Occurrence.--Grenada formation, Grenada, 
Grenada County, Miss. (collected by E. N. Lowe 
and E. W. Berry). Lagrange formation (in 
beds of Wilcox age), Puryear, I-Ienry County, 
Tenn. (collected by E. W. Berry). Wilcox 
group, 2t miles and 3-! miles southeast of 
N a horton, De So to Parish, La. (collected by 
G. C. :Matson and 0. B. Hopkins). 

Oollection~.-U. S. National Museum. 

Genus KNIGHTIOPHYLLUM Berry, n. gen. 

KNIGHTIOPHYLLUM WILCOXIANUM: Berry, n. sp. 

. Plate XXXV, figures 1-3. 

f{nightia excelsa R. Brown, and it is therefore 
made the basis of the forn1 genus Knightiophyl
lum, which indicates its probable botanic 
ri.ffmity without implying actual generic iden
tity with the recent species of ICnightia, which 
ft.re confined to Australin. and New Zealand, but 
semn to ·be represented in the· European 
Tertiary. · 

Occurrence.-Lagrange forn1ation (ir~ beds of 
Wilcox age), Puryear, IIenry County, Tenn 
(collected by E. W. Berry). 

Oollection.-U. S. National :Musemn. 

Genus BANKSIA Linne fils . 

BANKSIA SAFFORD! (Lesquereux) Berry. 
Descriptio~.-Leaves of different sizes, ovate 

in general outline, widest at or slightly below Plate XXXVI, figures 5 and 6. 

the middle and narrowing gradually to the op- QuerC'us Sa.f!ordi. Lesquereux, Am. Jour. $cl., 2d ser., 
tusely pointed apex and rather abruptly to the vol. 27, p. 364, 186~). 
acurninate base. . Length ranges from 8 to 14 Lesquereux in Owen, D. D., Second report of a geo-

logical reconnaissance of the middle and southern 
centi1neters. Maximun1 width ranges from 3 . counties of Arkansas, p. 319, pl. 6, fig. 3, 1860. 
to 5 centimeters. Margins entire near the base, Lesquereux in Safford, J. M., Geology of Tennessee, 
above which they are beset with irregularly p. 427, pl. K, :figs. 2a-c, 1860 .. 
spaced, large, recurved, outwardly directed or Lesquereux, U.S. Nat. Mus. Proc., vol. 11, p. 13, pl. 5, 

aquiline teeth, which in the tip of the leaf be- figs. 1- 3, 1888· 
- Loughridge, Report on the geological and economic 

come reduced to dentate points and ultirnately features of the Jackson's purchase. region, pp. 196, 
disappear. Texture coriaceous. Petiole long 198, figs. 2a-c, 1888. 
and stout, about 3.5 to 4 centimeters in length. Knowlton, in Glenn, L. C., U.S. Geol. Survey vVater-
:Midrib stout, prominent on the lower surface of Supply Paper 164, p. 38, 1906. 

the leaf.· Secondaries rather stout, nun1erous, Description.-Leaves linear-lanceolate in out-
sOinewhat irregularly spaced; they diverge from line, widest in the basal half; base n1ore or less 
the midrib at angles of about 60°, curving but entire, gradually attenuated, and decurrent; 
slightly in their outward course until they apex greatly extended and gradually narrowed, 
curve upward in a can1ptodr01ne manner some more or less prominently toothed,- and acumi
distance from the 1nargin. A· few secondaries nate. Size variable, the average form having 
pursue a craspedodrome course, but in general a length of about 16 centimeters and a maxi
a tertiary branch proceeds' to the tip of the mum width below the middle of about 1 centi
large teeth. There are some tertiaries inter- meter. A specirnen from Wickliffe, Ky., 
mediate between the secondaries and sub- shows the basal part of a larger leaf, which is 
parallel with them, and a few percurrent ter- 1.5 ce:r;:ttimeters wide, and another specimen 
tiaries that except for their reduced caliber from the same locality, not positively identi
might be considered forks of the secondaries. fied, is 2.4 centimeters in maximun1 width. 
The finer areolation is obsolete by immersion in Lesquereux, in his d.escription of this species 
the leaf substance. in 1869, says: "Rarely an ir1eh broad, 4 to 6 

This very characteristic leaf is represented by inches long," thus rather overestimating the 
.a considerable amount of rnaterial and is dis- width and underestimating the length. The 
tinguished at once by the peculiar large mar- average -size as given above is based on a con
ginal teeth, which resemble more or less those siderable number of specimens of uniform size 
of son1e species of Quercus, Ceratopetalurn, and appearance from areas as remote as La 
Panax (Panax arboreum Forster), and Clero- Grange, in southern Tennessee, and Wickliffe, 
dendron ( Olerodendron serratum Sprengel). The in northwestern Kentucky. The texture is co
present species is pra.ctically identical in all of · riaceous and the leaves were obviously more or 
its characters with the' leaves of the existing less rigid in life, since they also have a thick 

·-



PROTEALES. 209 

prominent n1idrib. Petiole short and stout, 
n.bout 1 centimeter. in length on the average
sized loaves, like the one figured. Secondaries 
thin, nmnerous, nwre or less subparallel, 
branching fron1 the 1nidrib at angles between 
40° and 45° at intervnls of 2 to 4 1nillimeters, 
cun:ing upward, cmnptodrmne or caspedo
dromc, depending on the character of the 
n1m·gin; in the region where the n1argin is 
toothed a secOJlclary e~1cls in each tooth, and 
there are one or two, and in son1e places n1ore, 
cnmptodrmne secondaries between each cras
poclodrmnc one. 'rhe areolation is made up of 
tiny isodimnetric, four, five, or six sided 
arcoles. The 1nargins · are entire for a con
siderable distance below, about one-third of 
their whole length; above this point they show 
irregularly spaced, serrate teeth, which become 
1nore prmninent and aquiline-serrate in the 
upper, n11rrower part of the leaf. 

This species is strikingly distinct when repre
sented by complete specinleJlS. Fragments, 
however, are likely to be confused with con
temporary species of Dryophyllun1, :Myrica, 
Fraxinus, and the like. The attenuated ter
Ininal portions of the leaves of Bctnlcsia sajjordi 
n1ay be confused with Banlcsia tenuifolia. 
Berry, but where the 1nargins are toothed and 
not entire they nuty be distinguished by their 
1nuch 1nore prmninent aquiline teeth. 

Lesquereux first described this species from 
Smnerville, Ten;n., and,·as he imagined that he 
was clenling with a Pleistocene instead of a 
lower Eocene flora, he naturally sought for 
similar fonns among recent species of Quercus, 
Asa Gray having furnished hin1 with the leaves 
of certn.in n1oclern species for comparison. No 
very sitniln.r n1odern species were found, how
ever. In his paper published in 1888 he cOin
pares it with Qum·cus ju1'cinervis (Rossn1assler) 
Unger, a wi.despread Tertiary species of Europe, 
which appears for the first tin1e in the Sawwi
sian and which is 1narkedly distinct from the 

• An1erican :form. 
~Chis 1nisconception with regard to the 

Pleistocene age of the specimen caused Les
qucreux to fail to recognize the very obvious 
and close relationship between his Qum·cus saj
fO'J·cli and the nmnerous European older Ter-
titu·y species of Banksia described by Ettings
hausen, Saporta, and others, and so elaborately 
compared with the existing species of Banksia 
by the first of these authors. It will be profit-

502430-lG--14 

able to compare the present species with some 
of these forms. Fossil species of Proteacere 
are exceedingly -common in Europe, and 
numerous genera characterize the Oligocene 
floras. Most of these forms appeared in the 
later Eocene and n~any of them survived the 
close of the Oligocene, but they were especially 
prmninent during that epoch. Banlcsia saf
jo?'di greatly resembles a group of these Euro-
pean species, which ~ncludes Bctnksia 'l.tngeri 
Ettingshausen, 1 Banksia haeringiana Ettings
hausen, 2 .Ll1y?'icophyllum gracile Sa porta, 3 and 
111y1'icophyllu1n zacha1'iense Sa porta. 4 These 
forn1s abound in the upper Eocene gypsiferous 
deposits of southeastern France ·and in the 

I 

lower Oligocene in the leaf beds of :Monte Pro-
Inina, Daln1atia, Ham·ing in the Tyrol, Sagor 
in Carniola, and in the lignites of Styria, 
where Sotzka is the most fan1ous fossil plant 
locality. 

l\1ost of the European forms are smnewhat 
s1naller than Banlcsia sa:tfordi and son1e are less 
acu1ninate distad. Saporta's enlarge1nent 5 of 
.Llf.1.Jricophyll'ltm graci.le, which is about twice 
natural size, is aln1ost exactly like Banlcsia 
sa:tfordi in outline, n1argin, and venation. An
other fossil fonn which shows considerable 
resen1blance to the present species is .Ll1y'rica 
banksioides, described by Engelhardt 0 from 
the Tertiary of Bolivia. On the whole, Banh;ia 
haeTingiana Ettingshausen is 1nost like the 
An1erican plant. Nun1erous existing species of 
Banksia in the Austntlian region are similar to 
these fossil species, among which 1night be 
n1entioned Banlcsia spinulosa, B. collina, B. 
littoralis, B. attenuata, B. marginata, and B. 
serrata. 

A few An1erican specimens have been 
identified with European species of Banksia, 
but the only undoubted representatives of this 
genus on this continent are this nnd the follow-

1 Ettingshauscn, C. von, Die Proteacccn dcr Vorwclt, p. 23, IS51. 
For figures of this species sec Unger, F., Die fossile Flora von Sotzka, 
pp. 30, 3D, pl. 6, figs. 3, 4; pl. 7, figs. 2-6, pl. 20, figs. I-6, I850; and Ettings
hauscn; C. von, j)ic tcrtiiirc Flora von Hiiring in 'l'irol, p. 54, pl. I7, figs. 
I-22, pl. IS, figs. I-6, IS52: 

2 Ettingshausen, C. von, Dio Protcacoon dor Vorwolt, p. 23, pl. 2, 
figs. li, IS, I85I; Die tertiii.re Flora von Hiiring in Tirol, p. 54, pl. I6, 
figs. I-23, I853; Die eocene Flora des Monte Promilm, p. I7, pl. 7, fig. I6, 
1S54, and numerous other publications. 

a Saporta, G. de, Etudes sur Ia vegetation clu sud-est de Ia France t\ 
l'cpoque tertiaire, vol. 1, p. 102, pl. 10, fig. 1, 1S63. 

4 Idem, vol. 1, pp. 176, 220, pl. S, fig. 2, I863; vol. 2, p. 99, IS66. 
5ldem, vol. 1, pl. 10, fig. 1a. 
o Engelhardt, Hermann, Naturwiss. Gesell. Isis in Dresden Abh., 

I8S7, p. 36, pl. I, figs.lO, I4; idem, I894, p. 5, pl.1, figs. 6, i, 14, 17. 
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ing species of the Gulf States. It would seem 
that southeastern North Am_erica during the 
first half of the Eocene afforded the closest 
botanic parallel with southern Europe during 
the later ~ocene and_ early Oligocene. 

Banksia sa:{Fordi is not uncommon at a con
siderable number of localities and horizons in 
the Wilcox group. It is nlOSt common in the 
upper embayment area-that is, north of the 
boundary between Tennessee and Mississippi. 
The locality between Grand Junction and La 
Grange is at least 150 feet above the base of the 
Wilcox, since the wells of that depth at Grand 
Junction .fail to penetrate the underlying 
Porters Creek cl~y. As shown by well records 
the Wickliffe plant bed is about 450 feet above 
the base Qf the Wilcox and the plants from 
Boaz are probably fron1 about the sarrie level. 

. Somerville is nearer the top of the Wilcox and 
Grenada is at the extreme top-. A single speci
men was found from Boaz on the reverse of 
one collected by Loughridge and labeled Quer
cus elcena Unger by Lesquereux.1 The species 
is not known from the Ackern1an formation. 

Occurrence.-Grenada formation, Grenada, 
Grenada County, Miss. (collected by E. N. 
Lowe and E. W. Berry). Lagrange formation 
(in beds of Wilcox age): Somerville, Fayette 
County, Tenn. (collected by J. 1\tL Safford); It 
miles west of Grand Junction, in Fayette 
County,· Tenn. (collected by L. C. Glenn and 
E. W. Berry); Puryear, :Henry County, Tenn. 
(collected by E. W. Berry); Wickliffe, Ballard 
County, Ky. (collected by R. H. Loughridge 
and. L. C. Glenn); and Boaz, Graves County, 
Ky. (collected by R. H. Loughridge). 

Oollections.-U. S. National Museum. 

BANKSIA TENUIFOLIA Berry, n. sp. 

Plate XXXVI, figures 1-3. 

Description.-Leaves linear in outline and va
riable in size; ranging from 12 to 30 centime
ters in length and fronl 2 to 7 millimeters in 
maximum width, which is near the middle of 
the leaf but son1ewhat nearer the base. Apex 
very gradually narrowed to an acuminate tip. 
Base similarly and gradually narrowed. Mar
gins entire for the basal third of their length, 
and in 1nany specimens entire for considerable 
distances in the distal two-thirds of their course, 

1 Specimen No. 2574, U. ·s. National Museum, which was recorded as 
Quercus ncriifolia Alexander Braun by Lesqucreux in U.S. Nat. Mus. 
Proc., vol. 11, p. 12, 1888. 

or with irregularly spaced and scattered teeth. 
As a rule, however, the m~rgins above the en
tire basal portion are regularly toothed. 'fhe 
teeth are placed singly at the ends of seconda
ries and range from dentate points directed out
ward and separated by shallow equilaterally 
rounded sinuses, as shown in Plate L~1.VI, 
figures 1 and ·3, to rather prominent, serrate 
teeth, directed somewhat upward and sepa
rated by inequilateral sinuses, rounded belo\v 
and straighter above, as in figure 2. Petiole 
very short, practically lacking, since the lamina 
starts from the extreme base. }.1idrib stout, 
relatively very stout, and straight, slightly 
curved distad in some of the narrower speci
mens, occupying one-third of the total width 
and prominent on the lower surface of the leaf. 
Secondaries numerous, thin, subparallel, branch
ing fr01n the midrib at angles of 55° to 65° and 
curving slightly upward, crfl.spedodrome and 
terminating in the n1arginal teeth, or campto
drome near the n1argin in the entire parts of 
the leaf. Areolation minute, more or less isodi
ametric, composed or four, five, or SL"\: sided 
meshes. Texture very coriaceous. The tex
ture and thick midrib indicate that these leaves 
we~e very rigid in life, and they were also 
slightly revolute, since the margins are sharply 
and broadly impressed in casts of the lower 
surface. 

This handsome species, though clearly con-
generic with Banksia·saffordi, which it resem
bles in numerous details of its structure, is 
readily distinguishable, even in small frag
ments, by its narrow linear and greatly elon
gated form and less produced teeth. Though 
it differs considerably in size, its appearance is 
unchanged, since the relative proportions are 
the same in leaves of all sizes, from the small 
forms, not over 2 millimeters in maximum width 
with nearly entire margins, to the larger forms, 
at least 30 centimeters in length with regularly 
toothed margins distad. 

This is one of the most striking forms in the • 
Wilco·x flora and must have been a consider
able element of the flora toward the head of the 
embayment since it has not been collected south 
of I-Ienry County, Tellll. It is much like a 
number of existing Australian species of Bank
sia and Dryandra. Pexhaps Banksia spinulosa 
R. Brown is most like the American form .. 
Though similar in the bulk of its characters to 
numerous European Oligocene species, Bank-
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sict tenuifolict is 1nore slender and seems to rep
resent the extrmne of elongation in the fossil 
leaves of this genus. The n1ost similar fossil 
species known seems to be Banlcsia longifolia 
Ettingshausen,t which is recorded fron1 a large 
nmnbcr of European localities, ranging in age 
frmn the upper Eocene through the Oligocene 
and into the basnl :Miocene. 

·unger's Plate VII, figure 1, especially the 
snutller specin1en in this figure, frmn Sotzka, 
Styria, and Ettingshausen's specin1.ens fr01n 
Monto Pron1ina in Dahnatia, figw·ed on his 
Plato VIII, show· how closely this son1ewhat 
later Europen.n fonn approaches its A1nerican 
prototype. Unger referred this species to 
Myrica in 1850, although he recognized its 
protcaceous resmnblu.nces. Ettingshausen was 
the leading exponent of the proteaceous affmity 
of this and nu1ncrous o thor Tertiary types. 
Controversy was at one tin1e quite heated, and 
an1ong others Benthmn in England \vent so far 
as to doubt the ability of anyone to recognize 
a fossil leaf of the "Protcacere. I think anyone 
who takes the trouble to look into the subject 
will find it ·difficult not to see proteaceous 
affi.nit.ies in these for1ns, and opinion of late 
ye11rs has been practically l~nanin1ous that this 
n1oclcrn antipodean typo \vas a cos1nopolitan 
'Tertiary type. This logical conclusion has 
been fortified by the discovery of abundant 
and characteristic frui.ts of several of the genera. 

Banlcsia tenuifolia is cxt.rmnely n.bundant at 
Puryear, Tenn., and occurs also ncar the head 
of tho mnbayn1ent both in northeastern 
A.rli:ansas and western ICentucky. 

Occurrence.-'Vilcox group, 4 n1ilcs south
west of Boydsvillo, Clay County, Ark (col
lected by E. vV. Berry). Lagrangc.forn1ation 
(in beds of Wilcox age), Puryetu, I-Ienry 
County, Tenn. (collected by E. W. Berry), and 
Wickliffe, Bullard County, Ky. (collected by 
R. I-I. Loughbridge and L. C. Glenn). 

Oollections.-U. S. National Museun1. 

BANKSIA PURYEAUENSIS Berry, n. sp. 

Pln.to XXXVI, figure 4. 

Description.-Leavos of diffci:cnt sizes, lanceo-
111tc to oblong-lanceolate and n1ost of them 
fnlcate in generru outline, widest 11t or below 

1 Ettlngsho.uson, C. von, Dio Protoaceon der Vorwelt, p. 22, pl. 2, 
flg. 19, 1851; Dio tortHLro Florn. von Hiiring in 'l'irol, p. 53, pl. 15, figs. 
11-20, 185::1; Dio coco no Floro. des Monte Promina, p. 33, pl. 7, figs.12-14, 
pl. 8, 1855. Unger, Franz, Dio fossilo Flora von Sotzka, p. 20, pl. 6, fig. 
2; pl. 7, fig. 1, 1850. 

the n1iddle, from which point they taper 
gradually upward to the acuminate tip and 
downward to the narrowly cuneate base. 
Length ranges fron1 5.5 to 11 centin1eters. 
Niaxin1Un1 width ranges from 1.2 to L5 centi
Ineters. Margins entire in the lower half of 
the leaf, with very fine, rmnote, irregularly 
spaced, serrate teeth above the 1niddle. Tex
tlirc subcoriaceous. Petiole short and stout, 
about 6 to 8 n1illin1eters in length. Midrib 
stout, pron1inent, and curved. Secondaries 
thick, numerous, diverging from the midrib 
at angles of n1ore th11n 45°, pw·suing a rather 
straight course; those in the lower half of the 
leaf are joined at their ends by flat camptodrome 
arches subparallel with the leaf n1m·gin; so1ne 
of those in the ·upper part of the leaf are 
craspedodr.on1e, runnil1g to the marginal teeth. 
Tertiaries imn1ersed in the leaf substance. 

This species presents son1e of the features 
of Myrica, to which genus it may belong. It 
seeJns, however, to be n1ore closely allied to the 
two species of Banksia that are so abundant 
in the Wi~cox. It is 1nuch less elongated itnd 
relatively wider than either Banksia tenuifolia 
Berry o~· Banksia saffordi (Lesquereux) Berry, 
differing widely from the greatly elongated, 
narrowly linear, toothed leaves of tenuifolia, 
and with nn10h finer teeth, shorter petiole, and 
thinner texture than saffordi. It is not unlike 
certain European Tertiary and n1odern Aus
tralian species of Banksia. 

Occurrence.-Lagrange formation (in beds of. 
Wilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-TJ. S. National Museun1. 

Order ARISTOLOCHIALE S. 

Family ARISTOLOCHIACElE. 

Genus ARISTOLOCHIA Linne. 

An.rsTOLOCHIA WILCOXIANA Berry, n. sp. 

Plate XXXVIII, figure 3. 

Description.-Fn1it a large capsule, oblong
elliptical in lateral view, as shown in the figure, 
presumablynearlycircular in transverse section, 
the surface 1narked with obscure longitudinal 
ridges, of which three are indistinctly shown 
in the figured specimen. Evenly and broMlly 
rounded distad, somewhat narrowed proximad, 
where it is broken away from the peduncle. 

The present form appears to represent the 
fruit of a W~lcox species of AJ:istolochia. 
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Leaves, recognizable as such, are not known 
from the Wilcox, but a species of Aristolochia 
is represented by leaves in the embayment 
area toward the top of. the ·Claiborne group 
(Aristolochia claiborniana Beny, unpublished) 
and a smaller fruit has been recognized by 
Knowlton from the lower Eocene of New 

·Mexico (Raton formation). 
The genus Aristolochia is represented in 

the existing flora by more than 200 species, 
· chiefly vines, which are commonly of great 
length, living in temperate but mostly in 
tropical countries. The fruits are many seeded 
generally si..x-celled capsules, and a large num
ber of the modern species have fruits very 
similar to this· fossil species. 

There are more than a· dozen described 
fossil species of Aristolochia based on both 
foliage and fruit, the oldest remains of the 
fruit being a species described by Bayer1 as 
Aristolochia tecomrecarpa from the Upper Cre
taceous (Cenomanian) of Bohemia. The pres
ent fruit is not very different from Aristolochia 
mningensis Heer 2 from the Swiss Miocene, 
which was also identified by Lesquereux from 
the Tertiary lignites of Brandon, Vt.3 A 
large number of fruits referred to Aristolochites 
have been described from these lignites. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), It 1niles west of Grand Junction, 
in Fayette County, Tenn. (collected by E. W. 
Berry). 

Oollection.-U. S. National Museum. 

Order POLYGON ALES. 

Family POLYGON ACElE. 

Genus COCCOLOBIS P. Browne. 

CoccoLoBrs EOLIGNITICA Berry, n. sp. 
Plate XXXVIII, :figure 4. 

Description.-Leaves obovate or elliptical in 
general outline, with a broadly rou\).ded or 
slightly emarginate apex and a broadly cuneate 
or slightly decUlTent base. Length about 9 
. centimeters. Maximum width, in the middle 
part of the leaf, about 4.6 centimeters. Mar
gins entire, slightly undulate. Texture cori
aceous. Petiole stout, about 1.5 centimeters 
in length. Midrib stout, curved, prominent 
on the lower surface of the leaf. Secondaries 

1 Bayer, E., K. bohm. Gesell. Wiss. Sitzungsber., 1899, No. 26, p. 29, 
text figs. 10, lOa, pl. 1, figs. 7, 8, 1900. 

2 Beer, Oswald, Flora tertiaria Hclvetile, vol. 2, p. 104, pl. 100, 
fig.llb, 1856. 

a Lesquereux, Leo, Geology of Vermont, vol. 2, p. il5, fig. 134, 1861. 

thin, distant, irregularly spaced, about six 
alternate pairs. · They diverge from the mid
rib at angles ranging from 45° to 60° and pursue 
a somewhat irregular, more or less curved, and 
slightly flexuous course, the lower ones con
tinuing upward· parallel with the lateral mar
gins, the upper shorter and more strongly 
curved, a type of secondary venation ordi
narily found in Cornus, Rhamnus, and Ber
chemia. Tertiaries obsolete. 

This fine leaf is obviously unlike any other 
member of the Wilcox flora. It resembles in · 
a general way the somewhat smaller leaves of 
Bouneria P. Browne, a tropical American 
genus of the Boraginacern, one species of 
which, Bourreria havanensis Miers, reaches the 
keys. -of southern Florida. On the whole the 
fossil has more of the characters of Coccolobis 
and may be compared with the leaves of the 
existing Ooccolobis laurifolia Jacquin, the 
pigeon plum, which is such an abundant sea
coast tree of the Florida,Keys, of the Bahamas 
and many of the Antilles, as well as of 
Venezuela. The genus Coccolo bis is confined 
to America in the existing flora and comprises 
more than 120 species, which are distributed 
from southern Florida through the West 
Indies to Brazil and from ~1exico and Central 
America to Peru. This or a closely allied 
genus is represented in the Upper Cretaceous 
Tuscaloosa flora of northwestern Alabama, and 
several species of Coccoloba have been de
scribed by Ettingshausen4 from the Aquitanian 
of Europe. A small leaf of questionable affini
ties from Carbon, Wyo., was alco described 
by Lesquereux as Ooccoloba lrevigata, 5 and Engel
hardt has described 6 a form from the early 
Tertiary (Eocene or Oligocene) of Coronel, in 
Chile, which he ~mils Phyllites coccolobrejolia. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museun1. 

CoccoLoBrs uvrFERAFOLIA Berry, n. sp. 

Plate LXXXVII, :figure 5. 

Description.-Leaves subsessile, elliptical to 
orbicular in general outline, with a broadly 

4 Ettingshausen, C. von, Die fossile Flora des TertUir-Beckens von 
Bilin, pt. 1, pp. 88, 89, pl. 30, figs. 1, 2, 1866. 

> Lesquereux, Leo, The Tertiary flora, p. 20S, pl. 35, fig. 7, 1878. 
a Engelhardt, Hermann, Senckenbergische naturf. Gesell. Abh., vol. 

16, pt. 4, p. 683, pl. 4, fig. 8b; pl. 12,_ fig. 6, 1891. 
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rounded apex and a cordate base. Length 
about 8.5 centimeters. ~1axinunn width, 
midway between the apex and the base, about 
7.5 centimeters. Margins entire, full and un
dulate. Texture coriaceous. Petiole short 
and broad, practically wn,nting. ~1idrib stout, 
prominent, curved. Secondaries stout, four or 
five subopposite pairs, the lower pairs diverging 
front· the 1~1idrib at wide angles, the upper one 
or two pairs at acute angles, all pursuing ex
tended, somewhat flexuous, sweeping, curved· 
courses, eventually parallel with the nuu·gin 
nlong which they arch. 

The present well-1narked species is nan1ed 
fr01n its resem blanco to the existing Coccolobis 
uvifm·a Jn,cquin, which inhabits tidal shores and 
beaches from ~1osquito Inlet and Tampa Bay 
southward nlq.ng the coast of peninsular Florida 
and is com.mon in the Be:nnuda and. Bahan1a 
Islands, in the Antilles, and along the South 
American coast ft·onl Col01nbia to Brazil. The 
fossil len,ves are sOinO\vhat smaller than those 
of the existing species, but otherwise they agree 
ciosely in nll of their characters. A character
istic view of the hnbitat of the n1odern species 
is shown on Plate VIII. 

Coccolobis uvijerajolia differs fro1n the other 
Wilcox species, Coccolobis eolignitica Berry, in 
about the same way that the existing Coccolobis 
'lwife'l'a Jacquin differs from the other Florida 
species, Ooccolobis lau'l'ifolia Jacquin. It :is an 
interesting fact that these two n1odern types of 
the Florida ICeys and tropical America should 
be associated nlong the Wilcox coast. in western 
Tennessee. 

Thoro 1u·e likewise two species in the flora of 
the overlying Claiborne group, one of which, 
Ooccolobis col'ltmbian'lts Berry, greatly resem
bles the present species. 

OccuTrence.-Lagrange for1nation (in beds of 
'Vilcox age), Pm-yem·, I-Iem·y County, Tenn. 
(collected by E. vV. Berry). 

Collection.-U. S. N n,tionnl ~1usmun. 

Order CHENOPODIALE S. 

Family NYCTAGINACE.l.E.· 

Genus PISONIA Linne. 

PrsONlA EOLIGNITICA Berry, n. sp. 
I>l:tte XXXVIII, figures 5 and 6. 

Descri])tion.-Leaves smnll and sessile, ob
la,nccolate to ob0\7 ate in genernl outline, the 
apex rounded or obtusely pointed and the 

base narrowly cuneate or slightly decurrent. 
Length ranges from 2.6 to 3.1 centimeters. 
~1axinnun width, at or above the 1niddle of 
the leaf, ranges frori1 7.5 to 1.2 millin1eters. 
The narrower leaves are thus somewhat 
. spatulate in appearance. ~1argins entire, 
full, and rather evenly rounded, except 
where they straighten to form the cu
neate base, decidedly revolute. Texture thick 
and coriaceous, the venation, except for the 
midrib, being entirely in1n1ersed and obsolete. 
The n1idrib is stout, nearly straight, and prOini
nent on the lower surface of the leaf. This· 
feature is well shown in the larger of the two 
figured specimens, which represents a leaf with 
its ·substance presprved, the under side being· 
exposed and showing, in addition to the stout, 
prominent 1nidrib, the revolute character of the 
very entire n1argin. The midrib is not at all 
prominent on the upper surface of the leaf and 
is scarcely discernible, even toward the base,. 
in the sn1aller speci1nen figured, 'yhich is a nar
r9w forn1 of this species that is preserved with 
the upper surface exposed. 

This is a well-n1arked species, readily distin
guished by the absence of a petiole and by its 
broad tip, narrow base, thick substance, and 
revolute 1nargins, all features that serve to sep
arate it fron1 the following associated species. 
It is very similar to several existing An1erican 
s})ecies of Pisonia, for example Pisonia longifolia 
S'argent, which extends northwm·d fr01n Brazil 
through the West Indies to the Florida Keys us 
far as Cape Canaveral. Pisonia longifolia is a 
fair-sized tree with ·an erect or inclined trunk, 
an inhabitant of sea beaches and the shores of 
salt-water lagoons. Its most striking difference 
fr01n the fossil is in the petiolate character of 
the teaves, the petioles being about 1.25 centi
nleters in length. Other con1parable existing 
A1nerican forms are Pisonia .fio'ridana Britton 
and Pisonia macranthocarpa Donnell Sn1i th. 

Guppy states that the seeds of .the Polynesian 
species have no buoyancy, but that the fruits 
are sticky and are distributed by their property 
of adhering to the plu1nage of birds. 

The modern species of Pisonia are nmuerous 
and occur chiefly in the Tropics in both hmni
spheres, but mostly in America. About a dozen 
fossil species are known and there are several 
different forms in the European Tertiru·y, some 
of them represented by fruits as well as leaves. 
Pisonia n1akes its appearance in the Upp~r 
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Cretaceous of both America and Europe (North 
Carolina and Bohemia). In addition to the 
species described below· Pisonia claibornensis 
l}erry is found in the flora. of the Claiborne 
group in Georgia and Louisiana, and Pisonia 
jacksoniana occurs in deposits of Jackson age 
in Arkansas. · 

Occurrence.-Lagrange formation (iri beds of 
Wilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

Occurrence.-Ackerman fonnation, Hurleys, 
Benton County (formerly part of Tippah 
County), Miss. (collected by E. W. Hilgard). 

Oollection.-University of Mississippi. 

PrsoNIA PURYEARENsrs Berry, n. sp. 

Plate XXXVIII, figure 7. 

Description.-Leaves small, elliptical in gen
eral outline, the n1argins slightly incurved dis
tad to fonn the narrowly rounded apex. Base 

· about equally rounded, but basal margins 
· evenly rounded and not incurved to match the PrsoNrA CHLOROPHYLLOIDES. Berry, n. sp. 

apex. Length· about 3.2 centimeters. · Maxi-
Plates XXXVII, :figure 1• and XLII, figure 1. mum width, in the n1iddle part of the leaf, 

Q'uercus chlorophylla. Lesquereux (in part, not Unger), about 1.2 centimeters or slightly less. Margins 
· Am. Philos. Soc. Trans., vol. 13, P· 416• pl. 17 • fig. 7 entire. Texture coriaceous but leaf substance 

(not figs. 5, 6), 1869. 1 tl · 1 · · th d' · not near. y as nc \: as n1 e prece mg specws. 
Description.-Leaves relatively large, obo- Petiole stout and curved, about 3 millimeters 

vate in general outline, the apex rounded and in length. Midrib rather stout, much thinner 
· the base cuneate and decurrent. Length about than in Pisonia eolignitica Berry, slightly 
6 centimeters. Maximu1n width, slightly above curved toward its ~ip. Secondaries thin, 
the middle, about 2.8 centimeters. Median mostly i1nmersed, ascending, curved, campto
lateral margins full and rounded. From th.e drOine. 
region of maximum width the margins curve This species has thinner, petiolate, and n1ore 
inward rapidly distad to the broadly rounded elliptical leaves than Pisonia chlorophylloides, 
tip. They likewise curve inward proximad, from which it is readily distinguishable. Su
curving outward in the basal region to form perficially it approaches some of the leaflets of 
the decurrent base. ·Margins entire, slightly the Cresalpiniacere and l\fimosacere of the Wil
irregular. Texture coriaceous. Petio~e miss-. cox flora, as, for example, those of the genus 
ing in the type specimen, evidently short an~ Cassia, which are,·. however, as a rule, thinner 
stout. Midrib very stout proximad, becom- and have short or no petiolules and different 
ing thin distad, curved, pron1inent on the lower venation. It is not unlike several existing 
surface of the leaf. Secondaries thin, 1nostly American species of Pisonia, with which coni
immersed in the leaf substances, six or seven parisons have been Inade. A siinilar fossil form 
pairs, diverging from the. midrib at angles of ·from the Tertiary of Ecuador is referred to the 
about 50° to 55'0 and·can1ptodr01ne in the mar- genus Vochysia Jussieu by Engelhardt 3 and 
ginal region. Tertiaries entirely obsolete. compared with the existing Brazilian Vochysia 

This species is much larger than the associ- elliptica l\1artius. · 
ated Wilcox species of Pisonia, which it resem- Occurrence.-Lagrange formation (in beds of 
bles in a general way. It approaches the Clai- Wilcox age), Puryear, Henry County, Tenn. 
borne .species Pisonia claibornensis Berry 1 but · (coll~cted by E. W. Berry). 
is abundantly distinct. Among previously de-. Oollection.-U. S. National Museum. 
scribed fossil species it is 1nost similar to Pisonia 
eocenica Ettingshausen, 2 ·a· common European 
species that makes its appearance at the base 
of the Oligocene. 

There are several existing American species 
that are inuch like Pisonia chlorophylloides, the 
most similar being probably Pisonia aculeata 
Linne, the type of the genus. 

1 Berry, E. '..V., U.S. Geol. Survey Prof. Paper 84, p. 140, pl. 28, fig.3, 
1914. 

2Ettingshausen, C. von, Die tertilire Flora von IHi,ring in 'l'irol, p. 43, 
· pl.ll, figs. 1-22, 1853. 

Order RAN ALES. 

Family MAGNOLIACE.lE. 

Genus MAGNOLIA I.;inne. 

MAGNOLIA ANGUSTIFOLIA Newberry. 

J.l1agnolia attemtata. Lesquereux (not '\Teber), The Ter-
tiary flora, p. 250, pl. 45, fig. 6, 1878. . 

Magnolia angustifolia. Newberry, U.S. Nat. Mus. Proc., 
vol. 5, p. 513, 1882 (1883). 

3 Engelhardt, Hermann, Senckenbergische naturf. Gesell. Abh., vol. 
10, p. 15, pl. 1, fig. 6, 1895. 
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Magnolialanceolata. Hollick (not Lesquereux), in Harris, 
G. D., and Veatch, A. C., A preliminary rop01:t on 
the geology of Louisiana, p. 282, pl. 40, 1899. 

Description.-Leaves large, lanceolate in 
general outline, with a pointed tip and a nar
rowly cuneate, slightly decurrent base. Length 
ranges from 19 to 30 centi1neters. Maximum 
width, about in.idway between the apex and 
tho bnso, ranges fron1 5.25 to 7.5 centhnetcrs. 
1\1n,rgins en tiro. 'rexture su bcoriaceous. P ~tio!e 
stout, its whole length not preserved. 1\11dr1b 
stout and straight, pron1inent on the lower sur
face ·of tho leaf. Secondaries relatively thin, 
rmnotc, about 10 opposite to alternate pairs. 
They clivorgofro1n the n1idrib at angles of about 
50°, curving upward s01newhat abruptly t-wo
thirds of the distance to the m.argin, and ascend
ing nlong it in a catnpto~ro1ne 111anner: 

This fine large spec10s was descnbed by 
Newberry in 1882, but not figured, the 01ily 
published figure being the lower half of a leaf 
fr01n tho type locality at Fishers Peak, N. 1\1ex. 
(H. a ton :formation), identified by Lcsqucreux 
four years en,rlicr as J.lfagnolia attenuata W cbcr. 
It is obviously distinct fr01n that species. Its 
occurrence in the Wilcox flora is thus fn,r li1nitcd 
to t.h.e lm·ge specimen fron1 Coushatta identified 
by IIollick as Jfagnolia lanceolata Lcsqucrcux/ 
a sit~gle nearly con1plctc leaf frmil Puryca~, 
Tenn., collected by 1nc, nnd fragmentary spcCl
nlons :fr01n the vicinity of N a horton, La. 
Though the gonc~·al for1n and size arc si~nilar 
to J.l.fag'nolia lamceolata the two arc perfectly 
distinct. J.fagnolict ang'ustifolia has n1uch 
fewer secondaries, at a different angle of diver
gence and curving upward more abruptly in 
the n1arginal region. It is also ·111orc lanccolate 
ruther than ob1anccolate. It is a form abun-

. dant in tho recent Lee collections :fron1 the 
Raton region of New 1\1cxico, which have been 
described by Knowlton, and adds another link 
in t:ho correlation of the Rocky :Mountain lower 
Eocene with that of southeastern .North 
A1nerica. 

Occu?·rence.-Wilcox group, Coushatta, Red 
RiYor Parish, La. (collected by G. D. I-Iarris), 
and 2 ~niles south of N aborton, De So to Parish, 
Ln. (collected byO.B.I-Iopkins). Lagrange for
mation (in beds of Wilcox age), Puryear, Henry 
County, Tenn. (collected by E. W. Berry). 

Collections.-V. S. National 1\1useum; New 
York Botar1ical Garden. 

MAGNOLIA LEEr Knowlton. 

Plate XLIII, :figures 1 and 2. 

1J1agnolia Leei. Knowlton, U. S. Geol. Smvey Prof. 
Paper (MS.). 

Description.-Leavcs medium sized to large, 
ranging from 1.3 to 30 centimeters in length and 
from 5.5 to 8 ccntin1eters in 1naxin1um width, 
the larger leaves being relatively m~ch nar
rower than the sn1aller leaves. The 1naxin1u111 

· width of n1ost of the material is very close to 
7 centiincters. There is considerable differ
ence in the forn1 of the leaves. The shorter are 
slightly obovate in general outline, the Inaxi
mmn. width being just above the middle. 
From tllis point the fully rounded lateralinar
gins curve slightly inward proximad to the 
gradually narrowed and decurrent base; distad 
they curve inward s01newhat more u.bruptly and 
are then more or loss greatly extended and 
acmninate. The larger leaves are more nearly 
oblong-lanceolatc in outli~c, for though the re
gion o:f 1naximun1 width is still above the middle, 
it is distinguished by the iutrrowcr fonn of the 
leaf and the nearly equal narrowing of the apex 
and the base. Margin entire, but as a rule 
slightly undulate, its shallow waves following 
closely the distal bowing of the ca1nptodromc 
secondn,rics. Texture relatively thin for such 
large leaves, apparently stiff but not at .all Incrit
ina the tenn coriaceous. Petiole short and stout. 

0 

Midrib stout, s01ncwhat curved in all the mate-
rial exan1incd, pro1nincnt on the lower surface of 
the leaf. Secondaries relatively thin and dis
tant for leaves of .this size, prominent, 8 tGJ 15 
pairs, ranging in position from alternate to sub
opposite, branching fr01n the 1nidrib at angles, 
ranging fr01n 55° to 62° in the 1nedian region 
of the leaf, fron1 43° to 63° in the distal region, 
and from 46° to 67° in the proximal region. 

The spacing of the secondaries at their origin 
from the midrib ranges fr01n 14 to 26 Inilli
metcrs in the median region of a single speci
men. Where the interval is wider an un
usually large tertiary branches from ~he mid
rib in the upper half of the space, at a 'Yider 
angle than the secondaries, and runi; with .but 
sliaht curvature to the lower secondary. The 0 

secondaries arc all regularly curved upward? 
arching along ancl. close to the margin, eventu
ally and finely ca1nptodr01ne. Tertiaries, with 
the exception of the enlarged ones just de

l Losqucroux, Loo, Mus. Comp. Zoo!. Mem., vol. G,uo. 2' p. 24, pl. G, scribed, very thin, largely pcrcurrent. 
fig. •J, 1878. 
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The large and more lanceolate specin1en fig
ured is superficially unlike the s1naller one 
figured and may be thought to be distinct from 
it by smne students. These two extremes are 
so closely connected by gradations that the 
conclusion is irresistible that they represent the 
li1nits of variation in leaf form of a single 
speCies. 

It was recently described from the Raton 
formation of the southern Rocky Mountain 
province in Colorado and New Mexico, a 
slightly earlier horizon, where it is exceedingly 
abundant and varied. Several fine large speci
Inens have the ·apex extended as a strikingly 
slender acumen. 

Occurrence.-Ackerman formation, Hurleys, 
Benton County (formerly part of Tippah 
County), Miss. (collected by E. N. Lowe and 
E. W. Berry). Lagrange forn1ation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Collections .-U. S. National J\1useum. 

Family ANON ACElE. 

Genus ANONA Linne. 1 

ANONA WILCOXIANA Berry, n. sp. 

Plate XLI, figures 1 and 2. 

Description.-Leaves of n1ediun1 size, ellipti
cal in general outline, the tip somewhat nar
rowed and rounded and the base rounded or 
slightly pointed. Length about 12 centi1neters. 
J\!laxin1um width, in the 1niddle part of the leaf, 
about 4~25 centimeters. Margins entire: Tex-

. ture coriaceous. Petiole short and extren1ely 
stout, about 1.25 to 1.5 centimeters long. Mid
rib very stout and prmninent. Secondaries 
stout, eight or nine alternate, rather distant 
pairs; they diverge fron1 the midrib at angles 
of 50° to 80°, and sweep upward in broad, sub
parallel curves, becon1ing parallel with the lat
eral Inargins, along which they arch for con
siderable distances, especially ip. the lower half 
of the leaf. Tertiaries thin but well marked, 
nearly straight and percurrent transverse to 
the long axis of the leaf. 

This species is well Inarked, as may be seen 
frmn the figured specimens,· which have been 
chosen to show the range of variation in the 
character of the base. Re1nains referable to 
the genus Anona have not been found in any 

· great abundance in North An1erica. Les-

1 Tho name of tho genus is ofteri spelled Annona. 

que~eux 1nany years ago described a species 
frmn the Dakota sandstone of Kansas and an
other from the lower Eocene of Colorado. Re
cently Cockerell has described a third Ameri
can species from the Miocene of Florissant, 
Colo. J\1ore than 10 species, based on both 
seeds and fruits,. ranging in age from the Eo
cene to the Pliocene, have been described from 
the European Tertiary. Ettingshausen 2 men
tions two new species of Anona leaves in the 
Alum Bay clays (Ypresian). 

The existing species, many of which are eco
nomically valuable, number abollt 60, all of 
them An1erican except two or three for1ns of · 
Africa and tropical Asia. Several fonns are 
widely cultivated in all tropical countries, and 
their original hmne has been a matter of dis
pute, since the cultivation of smne species 
probably antedat~d the discovery of A1nerica. 
This is indicated by the description of Anona 
squamosa Linne, written by Oviedo as early as 
1535. 

A: de Candolle, 3 after his extensive systematic 
studies of the Anonacere, reached the conclu
sion that Anona was of American origin and 
that the ancestors of the cosmopolitan culti
vated forms probably came from the West In
dies or. from the neighboring part of the Ameri
can continent. This is unquestionably true 
not only of the cultivated forms but of the 
genus as a whole, the present and associated 
species furnishing early Eocene ancestors of 
the mqdern forms. 

Among fossil species Anona wilcoxiana Berry 
n1ay be co1npared with Anona elliptica Unger 4 

from the European J\1iocene, a form with very 
similar leaves. Among recent fonns it is 
scarcely to be distinguished fron1 Anona glabra· 
Linne, the only species that reaches southern 
Florida-a stout tree of dense growth, com
monly with buttressed roots, that grows in 
shallow ponds, swampy hannnocks, and low 
streanl borders near the coast, associated with 
ferns of the genera Meniscium, Acrostichum, 
and Dryopteris. It is found on both coasts of 
tropical A1nerica and extends through the 
Bahmnas a~d many of the Antilles. It also 
occurs on the west coast of Africa, having 
possibly been spread by the very light branches 

2 Ettingshausen, C. von, Roy. Soc. London Proc., vol. 30, p. 234, 1880. 
a Geographic botanique, p. 859, 1855. 
4 Unger, Franz, Sylloge plantarum fossilium, pt. 3, p. 43, pl. 14, figs.1, 

2,1866. 
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with :fruit which were transported by currents. 
Most of the species are coastal.forn1s o:f different 
.habitats. Guppy n1entions quantities of seeds 
of Anona palu(losa in the drift of the Guaya
quil River estuary, 1nany of thmn in a germi
nated condition. Safford 1nentions that Anona 
reticulata is readily naturalized in Guam and 
other parts of the orie.ntal Tropics, where ·it 
occupies a prominent place in the scrub of the 
inner beaches. It seems probable that this and 
the other Wilcox s:eecies of Anona inhabited 
the low shores of coastal lagoons or the lower 
and n1ore or less swampy teaches of the tribu
tary streams. No seeds referable to Anona 
ha,•e bee11 discovered in the clays of the Wilcox 
group, but LesqueretL~ 1na:ny yea:rs ago re
corded seeds :fron1 Oxford, Miss., which he 
described as Asimina leiocarpa. 

Occ~trrence.-Lagrange formation (in beds 
of Wilcox age), Plu·year, :Henry County, Tenn. 
(collected by E. W. Berry); bed of Mobley 
Creek, 4 miles southwest of Trenton, Gibson 
County, Tenn. (collected by Bruce Wade). 
Wilcox group, 2 miles and 5 miles southeast of 
Naborton and sec. 28, T. 13 N., R. 12 W., De 
Soto Parish, La. (collected by G. C. Matson and 
0. B. IIopkins). 

Oollections.-U. S. National Museum. 

ANONA EOLIGNITICA Berry, n. sp. 

PJn.te XLII, figures 2-4. 

Desc1"iJJtion.-Len.ves of 1nedium size, oblong
elliptical in general outline, tho apex and base 
rounded or bluntly pointed. Length ranges 
fr01n 10 to 16 centimeters. Maximum width, 
in the 1niddlo part of tho leaf, ranges from 4.25 
to 5.5 centimeters. :Margins entire, very 
slightly undulate on some specimens. Texture 
coriacoous. Short and stout, enlarged proxi
mad, about 6 millimeters in length. Midrib 
stout, pro1uinent on the lower sm·faco of the 
loaf. Secondaries stout but inunersed in the 
leaf substance, about 10, evenly spaced, oppo
site to alternate pairs, diverging from tho mid
rib at angles of 70° to 80°, cm·ving regularly 
upward nnd camptodromo. Tertiaries largely 
obsolete. 

This species is smaller, relatively more elon
gated, and nwro robust than Anona ampla 
Berry. It is nnwh like Anona wilcoxiana Berry 
and n1ny possibly' be a variant of that species, 

although it is more narrowed distad, has less 
prominent venation, and in spite of its la1-ger 
size has a much slenderer n1idrib . 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). Wilcox group, 
sec. 28, T. 13 N., R. 12 W., 4t 1uiles and 5 
n1iles southeast of N aborton, De So to Parish, 
La. (collected by G. C. :Matson and 0. B. 
flopkins). 

Oollections.-V. S. N ationn1 :Museun1. 

ANONA .AMPLA Berry, n. sp. 

Plates XXXIX, :figure l; XL, figure 1; and XLI, figure 3. 

Desc1'iption.-Leaves relatively large, ellip
tical in general outline, ranging from 17 to 22 
centin1eters in length by about 8 to 8.~ centi
meters in 1naximun1 width, at or slightly below 
the middle. Apex narrowed, rounded or 
bluntly short pointed. Base rounded. Mar
gins entire. Leaf substance thin for so large a 
leaf. Petiole stout, not preserved for its whole 
length, at least 1 centimeter long. Midrib 
stout, less so -than in Anona wilcoxiana Berry, 
and narrower as well as rounder. Secondaries 
relatively thin, about nine subopposito to alter
nate, i·ath.er evenly spaced pairs, diverging 
fron1 the midrib at angles of 70° to 80° and 
cm·ving regularly upwru·d, camptodromo in the 
marginal region.· Tertiaries of a similar chru·
acter to those of the preceding species but very 
thin and visible only with magnification. 

This is the largest of the three Wilcox species 
of Anona. It is less robust in textm·e and 
venation than either of the others, both of 
which it greatly resembles in gonet·al form and 
character of venation. It appears to be the 
least common of tho three ruul may possibly 
represent a variant of Anona eolignitica BeiTy 
clue to especially favorable conditions of growth 
such as a ~hady humid habitat. 

Occurrence.-Wilcox group, Hardys Mills, 
Greene County, Ark. (collected by J. C. 
Branner); sec. 13, T. 13 N., R. 12 W., and 11 
1niles southeast of Naborton, De Soto Parish, 
and Shreveport, Caddo Parish, La. (collected 
by G. C. Matson and 0. B. Hopkins). La
grange formation (in beds of Wilcox age), 
Puryear; Henry County, Tenn. (collected by 
E. W. Berry). 

Oollections.-U: S. National :Museum. 
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Genus ASIMIN A Adanson. 

A.SIMINA LEIOCARPA Lesquereux. 

the midrib at angles ranging from 20° to 70°, 
the angles of divergence becoming progres
sively more acute in passing downward toward 

Asimina leiocarpa. Lesquereux, Am. Philos. Soc: Trans., the base of the. midrib. The basal pair of 
vol. 13, P· 422, pl. 15, fig.· 8, 1869· · secondaries are subopposite and simulate pri-

Description.-Lesquerelix in 1869 wrotf) the- maries, especially the cone on the n1ore robust 
following description: side of the leaf. . The distal secondaries· are of 

A. seminibus · oblongo ovalibus, une a pice truncatis, the · normal camptoch·ome type; the lmver 
altero acutis, lrevibus, pollicem longis, vix semi-latis. three or four pairs divide and subdivide by 

This supposed seed is included iJ:l the present repeated forks or false dichotomies; all are 
enumeration of the Wilcox flora on the au- ultimately camptoch·ome. The tertiary sys
thority of Lesquereux's description and figure tern· is thiri and subpercurrent, the areolre be
cited above. It was described from the red ing open and unequal. 
shale at Hurleys and compared with the seeds The genus Menispermites is used for this 
of the existing Asimina triloba Don. Wilcox species as a form genus for unaligned 

I have been unable to find the type in the forms ·referable to the family l\1enisper-
Hilgard collections. macere and not in the sense as defined origi-

Occurrence.-A.ckerman formation, Hurleys, · nally by· Lesquereux,t who, though never 
Benton County (formerly part of Tippah modifying his generic diagnosis, subsequently 
County}, Miss. (collected by E. W. Hilgard) · referred forms with a c·amptodrome venatiOJ?. 

Family MENISPERMACElE. 

Genus MENISPERMITES Lesquereux (sensu lato). 

similar to the present species to this genus and 
it seems to me unnecessary to multiply form 
genera of this kind. 

The Wilcox form does not resemble any 
previously described species in this fan1ily, alPlates CXV, figures 1 and 2, and CXVI, figures 2 and 3. 
though some of the larger leaves do suggest 

MENISPERMITES WILCOXENSIS BeiTy, n. sp. 

Description.-Leaves of variable' size and fossil forms that have been referred to the 
appearance,· broadly or narrowly ovate in genus Ficus as well as other forms referred to 
outline, widest in the basal half and tapming the family Tiliacere. Some of the existing 
upward to· an acute tip, which is produced in species of Cissampelos, Odontocarya, and Ana
the smaller and more narrow leaves. Length mirta are· very similar to the fossil form, but 
ranges from 10 to 19 centimeters. Maximun1 it has been found impossible to allocate it 
width, below the middle, ranges from 4.5 to 12 more definitely. 
centimeters. Margins entire. Texture subco- Occurrence.-Southeast corner sec. 28, T. 
riaceous. Base ranges from truncat~ in the 13 N., R. 12 W., near Naborton, De Soto Par
smaller leaves to cordate and slightly inequilat- ish, La. (collected by· G. C. Matson). 
eral in the larger. These leaves are uniformly . Oollection.-U. S. National Museum. 
inequilateral, with a slightly curved midrib and 
with the secondaries on one side slightly stouter 
than on the other. This inequilaterality is 
shown more by the difference in outline than by 
measurement. For example, in the smaller 
leaves one side of the lamina is only about a mil
limeter narrower than the other; but in the 
larger leaves this difference n1ay amount to 
5 to 8 millimeters. The petiole is stout and 
curved; only its distal par.t is preserved in the 
material ·collected. The midrib is stout and 
prominent on the lower surface of the leaf. 
There are . about seven pairs of mostly alter
nate secondaries, more prominent on one side 
of the midrib than on the other; they are 
somewhat irregularly spaced and diverge from 

ll 

Order PAPA VERALES. 

Family CAPP ARIDACElE. 

Genus CAPPARIS Linne. 

CAPPARIS EOCENICA Berry, n. sp. 
Plates XLIV, figures 1-3, and,LII, figure 5. 

Description.-Leaves evergreen 'and coria
ceous, oblong-lanceolate in outline, the s.pex 
and base equally and obtusely pointed, espe-

. cially in the larger leaves. Length as a rule 4.5 
to 6 centin1eters-, averaging near the larger fig
ure. Width, which is greatest halfway be
tween the apex nnd the base, 7.5 to 12 milli-

1 Lesquereux, Leo, The Cretaceous flora, U. S. Gcol. Surv. Torr. 
Report, vol. 6, p. 94, 1874. 
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. meters. Petiole short and stout, about 5 nlilli
JJlotors in length. Miclrib stout and straight, 
prominent on the lower surface. of the leaf. 
.Seeondaries nun1erous and regula,r, rather pronl
:inont on the lower surface of the leaf, about 
14 pairs, branching fr~n1 the rnidrib H,t angles 
that ayorage between 55° and 60°, pursuing a 
slightly curYecl outward eourse to the vicinity 
of the margin, where they curve upward in a 
can1ptodrmne rnanner. 'Tertiaries nun1erous, at 
.approximn,tely right angles to the secondaries. 

This well-.marked species belongs to a type· 
·o:ftc:n referred to the genus Quercus by paleo
botanists and so1newhat similar fonns have 
also been referred to Sapindus. To be sure, 
th.cy are not unlike the existing Querc'l.ts JJhellos 
Linne or Q'1.tm··c'l.t8 brevifolio.~ Sargent, and if 
:found in a Jnore recent flora or in one showing 
a tempernte fn,cies, such an identification would 
perhaps be proper. As, howeYer, they occur 
in this ·early Eocene flora associated with ele
ments that even the 1nost captious critic can 
not dispute, it seen1s desirable to look in son1e 
other fmnily for their nearest living representa
tive, particularly as the venation offers minor 
contrasts to that of Quercus. 

l"Dxtended search shows tlhtt these Eocene 
leaves can scareely be distinguished frorn those 
of Ga,JJJJO.lJ'is clomingensis Sprengel of the Cappari
·dneere, a fan1ilywhich comprises about 35 genera 
that are widely distributed in the warnwr parts 
of both hmnispheres. 'rhe genus Capparis em
braces n1ore than 100 species of shrubs or·snut.ll 
trees, chiefly tropical, and although found.also 
in the Eastern I-Iernisphere, 1nost of" the species 
occur in the Atnerican 1'ropics,' particularly 
in Central and South America. GapJJaris do
mingensis is a stnall.A.ntillean tree and its leaves 
arc rather sn1aller than tnost of the Inmnbers 
of tho genus. Several of the West Indian 

. fonns, as, for exan1ple, Gapparis ferruginea 
Linne, G. nmygdaJina L1una.rck, and 0. cyno
JJhallop7wnt Linne, are shrubs or s1nall trees of 
tho strnncl flora, the first being especially com
Jnon in such an enyironrnent. The fossil 
species is s01newhat similar to a fonn described 
by J"Dngelhardt 1 front the Tertiary of Bolivin as 
GapzJwris multineTvis, which is cmnpared with 
the existing GapJJa?·is ang1t8tijol'ia I-Iuinboldt, 
Bo:npland, and Klulth of southern }t1exico, 
Ga,1?'l,)(Lris j(tcobinre Moricnnd of. Brazil, and 

l:J~ngclho.rdt, l rcrmo.nn, No.turwiss. Gesell. Isis in Dresden Abh., 
1804, p. 7, pl. 1, fig~ 18. 

GazJJJaris Zongijolia from the Antilles. Unger 2 

many years ago described Ga,1Jl)(L?'is ogygia 
from the rnidclle Miocene of Parschlug, Styria, 
hut Schi1nper 3 referred that species to the 
Phaseolere. In addition Schenk has described 
petrified n1aterittl fron1 the Tertiary of Egypt 
as Capparidoxylon and F. von ~fuller has de
scribed two or t.hree species of fruits of the 
genera Dieune and Plesiocapparis from the 
late Tertiary of Australia. Plesiocapparis is 
said to be rnost closely related to the section 
Busbeckia of Capparis. 

A fine large speei1nen of the present species 
from Purymtr rneasures 8 con timeters in ] ength 
and 1. 75 centimeters in _Inaxinnun width. 

Occ'l.trTence.-I-Iolly Springs sand:, 'I-Iolly 
Springs, Early Grove, ~1ai·shall County, }t1iss. 
(collected by E. "\V. Berry). Grenada forn1a-: 
tion, Grenada, Grenafla County, ~1iss. .(col
lected by E. N. Lowe and E. W. Berry). La
grange fonnation (in beds of Wilcox age), Pur
year, I-Ienry County, Tenn. (collected by E. W. 
Berry). 

Oollections.-V. S. National Museum. 

Order ROSALES. 

Family HAMAMELIDACE.lE. 

Genus PAR~OTIA C. A. Meyer. 

PARROTIA CUNEATA (Newberry) Berry. 

Viburnum cuneatum. Newberry, U. S. Nat. Mus. Proc., 
vol. 5, p. 511, 1882 (1883). 

Newberry, U.S. Geol. Survey Mon. 35, p.l30, pl. 57, 
fig. 2, 1898. 

Descri1Jtion.-Leaf obovat~ in general out
line, the apex broadly pointed and the base 
n.arrowly cuneate. Length~ about 11 centi
n1eters. }tiaxin1um width, above the middle, 
about 4.5 centin1eters. }t1argins entire fr01n 
the region of maxinnun width to the base; dis
tad they are strongly and InassiYely dentate 
toothed. The teeth are large and SL"X or seven 
on each side; they are directed upward and 
are separated by curved einuses. The texture 
is coriaceous. Petiole, stout. Midrib very 
stout proximad, becoPting attenuated in the 
tip of the leaf. Secondaries rather stout, about 
eight opposite to alternate pairs; they diverge 
fron1 the 1nidrib at angles of 10° to 30° and 
pursue a rather straight, ascending, unbranched 
course; the basal two or three pairs are camp-

2Unger, Franz, Genom ct species plantarnm fossilium, p. 443,1850. 
a Schimpcr, W. P., Paleontologic v6g6talc, vol. 3, p. 350, 1874. 
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todrome and the remainder are craspedodrome, 
one terminating at the apex of each marginal 
tooth. Tertiaries imn1ersed in the leaf sub
stance. 

This ren1arkable species heretofore confine~ 
to the type locality in Wy01ning is represented 
by two reasonably complete specin1ens from 
the strata .near the base of the beds of I-Iolly 

· Springs sand (middle Wilcox age) in Tennessee. 
The type was referred to the genus Viburnum 
by Newberry, who, however, was very uncer
tain regarding its affinities. It has not the 
characters of any living or fossil Viburnums 
with which I am fmniliar, and in my judgment 
is certainly referable to the family Hamameli
dacere, n1ore particularly to the subfamily 
I-Iamarrielidoidere-Parrotiere, such genera as 
Parrotia C. A. Meyer and Fothergilla Linne 
furnishing the closest comparisons. I have 
refe~Ted i't to the genus Parrotia, which has 
one or two existing species of the southwestern 
Asiatic region and si.x or seven fossil· species. 
The genus makes its appearance ·in the Upper 
Cretaceous and Parrotia grandidentata Les
quereux 1 of the Dakota sandstone of Kansas 
1night well serve as the ancestor of the present 
Eocene species. The genus has not heretofore 
been -recognized· in the American Tertiary, but 
is present in the .Arctic Eocene and is repre
sented in the European Oligocene, Miocene, 
and Pliocene by several not uncon1mon forn1s. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Hatchie River near Shandy, 
I-Iardeman County, Tenn. (collected by L. C. 
Johnson). 

Oollection.-U. S. National Museum. 

Family ROSACElE. 

Genus CHRYSOBALANUS Linne. 

CnRYSOBALANUS EOCENICA Berry, n. sp. 

Plates XLIV, figures 4 and 5, and CXII, :figures 8-10. 

Desc1'iption.-Fruit a drupe with ·a large 
stone, about twice as wide as long, pointed at 
the base and rounded ·distad, more or less 
angled with longitudinal ridges. Size ranges 
in the· collected rnaterial from 1.1 to 1.5 centi
rneters in length and fr01n 5 to 7 rnillimeters 
in diameter. Flesh adherent, either thin in 
life or greatly shrunken and dried, with a hard 
skin. 

JLesquereux, Leo, U.S. Geol. Survey Mon.17, p.140, pl. 39, figs. 2-4, 
1892. 

These fruits differ from each other some
what in· size. They are not uncon1mon in the 
clays at Puryear, Tenn., but are not especially 
well preserved, though very sirnilar both in 
size and appearance to the dried fruits of 
Ohrysobalnnus icnco Lintie, as preserved in her
barium n1aterial. From this it is probaqly to 
be inferred that in life these fruits were n1ore 
nearly globose and the pulp was of consider
able thickness. They may represent the fruits 
of the same srecies whose foliage is described 
as Ohrysobnlnnus incequctlis (Lesquereux) Berry. 

Chrysobalanus is a tropical and subtropical 
genus of the Rosacere represented in the existiilg 
flora in the South Atlantic States by a low 
shrubby species that ranges fron1 Georgia to 
Alabama along the coast and by a second spe
cies, n1ore like the present fossil form, which as a 
shrub or sn1all tree (the cocoa plun1) inhabits the 
shores ·and keys of southern Florida and is 
widely distributed throughout the n1aritime 
regions of tropical Arnerica, through the West 
Indies to southern· Brazil, . and also is found 
on the west coast of Africa from Senega1nbia 
to the l(ongo Free State. The African occur
rences are frequently segregated to fonn a 
third species. As in Laguncularia the distri
bution of Ohrysobnlnnus icaco would suggest 
dissemination by ocean currents, a point .well 
worthy of the investigation of some botanic 
student. A Pliocene species, Ohrysobalan·us 
prce-icaco, is recorded by Ettingshausen 2 from 
the State of Bahia in Brazil, and the same 
author records a :Miocene species from Croatia.3 

Occurrence.-Grenada forn1ation, Grenada, 
Grenada County, Miss. (collected by E. N. 
Lowe and E. W. Berry). Lagrange forn1ation 
(in beds of Wilcox age), Puryear, I-Ienry 
County, Tenn. (collected by E. W. Berry). 

Oollections.-U. S. National Museun1. 

CHRYSOBALANUS IN .2EQUALIS (Lesquereux) 
Berry. 

Plate XLIV, :figures 8-10. 

Elreagnus inrequalis. Lesquereux, Am. Jour. Sci., 2d 
ser., vol. _27, p. 364, 1859. 

Lesqucreux, in Safford, J. M., Geology of Tennessee, 
p. 428, pl. K, :fig. 7, 1869. 

• Loughridge, Report on the geological and economic 
features of the Jackson's purchase l'egion, p. 196. 
:fig. 7, 1888. 

2 Krasser, F., K. Akad. Wiss. Wien Sitzungsber., Bd. 112, Abt. 1, p. 
859, 1903. . 

a Ettingshausen, C. von, Beitrage zur Kenntniss der fossilen Flora von 
Radoboj, p. 894, ~870. 
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Desc?viJJtion.-Leaves of n1ediun1 size, elon
gate-elliptical in general outline, with a some
what rutrrowed and rounded, in son1e specimens 
slightly emarginate apex, and rounded basal 
Ina.rgins to tho broadly cuneate baBe. Length 
about 8 to 9 centimeters. Maxin1un1 width, 
1nidway between the apex and the base, about 
3 to 4 centin1eters, averaging about 3.5 centi
m.etcrs. Margins entire, regula.rly and exrenly 
rounded.. Le~tl substance thick and texture 
corin.ceous. Petiole short and stout or else 
obsolete. :Midrib very stout, n.s a rule slightly. 
curved, pro1ninent on the lower sulface of the 
lonf. Secondaries stout m1d rather pr<.nninent, 
eight or nine opposite to alternate, in general 
regularly spaced pail's; they diverge fron1 the 
1niclrib at angles of 50° to 70° and pursue a 
slightly curved course as far as the marginal 
region, where they curve regularly upward and 
are cmnptodronw. Tertiary venation .pronli
ncnt, identical in character with that shown in 
the two existing species of Chrysobalm1us. 

This species in its fm·n1, texture, and vena
tion is strictly congeneric with the leaves of the 
existing species and stands about halfway 
between the two in the su1n of its characters. 
It is larger and relatively wider, and has more 
1nunerous secondaries than Ohrysobalanus ob
longifoli'us :Miclumx (Pl. XLIV, fig. 11) and is 
IUU'l'ower and relatively n1ore elongated than 
Oh1·ysobalanus icaco Linne (Pl. XLIV, figs. 6 
m1d 7). It !?ee1ns quite likely that it n1ay repre
sent' the smne Wilcox species whose fruits are 
described as Ohrysobalanus eocenica Berry. It 
includes the for1n fron1 Son1erville, Tenn., 
which was referred to the genus Elreagnus by 
Lcsqucreux in 1859, and is con1n1on at the 
Pui·y(mr locality. ' 

Occv/rrence.-Grenada forrnation, Grenada, 
Grenada County, Miss. (collected by E. N. 
Lowe and E. W. Berry). Lagrange f01;1nation 
(in beds of V\Tilcox age), Son1erville, Fayette 
County, Tenn. (collected by J. :M. Safford), and 
Puryear, I-Ienry County, Tenn. (collected by 
E. vV. Berry). 

Oollections.-V. S. National Museum. 

Genus PRUNUS Linne. 

PnuNus NABORTENSIS Berry, n. sp. 
Plate CXVI, figure l. 

Desc1"i1Jtion.-Stone subglobose, smnewhat 
compressed, broadly ·elliptical in outline, 
slightly ac1.nninnte distad and rounded proxi-

mad. Length 10.5 1nilluneters, maximun1 
width 8.75 tnillin1eters. Thickness 6.5 1nilli
n1eters. Surface slightly rugulose, promi
nently pitted. 

This specimen is the only one of its kind 
found in the deposits of the Wilcox group, nor 
are there any rmnains of foliage knm.vn frmn 
this horizon that can qe legiti.tnately referred 
to Prunus, although the stone (pit) is readily 
distinguishable fr0111 those of other genera with 
smnewhat shnilar roughened stones, as, for ex
anlple, Grewia, Zizyphus, and Celtis. The 
genus Prunus is used in the broad sense, as· in
cluding the nine sections into which Baillon 
segregated it or the seven sections adopted by 
Focke in his contribution to the Nn.turlichen 
Pfianzenfan1ilien on this subject, although 
there 'can be little doubt that several of these 
are entitled to· generic rnnk. VVithout a very 
extensive series of authenticated recent Jnate
rial it would be ilnpossible to n1ake any valua
ble cmnparisons with recent fonns, nwre par
ticularly as so1ne of the· n1odern sections of 
the genus have rough and sn1ooth stones, and 
the san1e is true for Celtis, Zanthoxylon, and 
probably other recent genern, showing that 
little significance can be attached to this 
character. This is further sho"\Vll anwng cul
tivated An1erican species of Prunus, where 
there semns to be an increased rugosity of the 
stone correlated with an increase in size of 
the fruits. and especially sho\\rn in horticultural 
hybrids. Judging only frmn the figures in 
Wright's recent account 1 of North Alnerican 
species of Prunus the Wilcox fo1n1 is most 
similar to P'l'unus umbellata Elliott, especially to 
forn1s of this species figured from Lake County, 
Fla. This species is a stnall tree growing on 
dry sanely soils, n1ainly in the coastnl region 
frmn South Carolina to western Louisiana. 

The genus is widely distributed throughout 
the North Temperate Zone and extends south
ward u1to ·southern Asia and into tropical 
A1nerica. :Most of the speoies are stnall, n1any 
being scarcely arborescent, and grow naturally 
scattered in open situations, n1ore rarely within 
forests, so that the Wilcox forn1 1nay probably 
be regarded as a small tree of coastal sand flats 
growing in open places along the tnargins of the 
beach jungle or in silnilar situations and thus 
not abundant in any one locality. 

1 Wright, W. F., U.S. Dept. Agr. Dull. 179,1915. 
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The geologic history of Prunus is as yet but 
little understood. About 70 fossil species 
have been described and most of these are 
based on leaf remains, although the stones are 
con1mon in the Gern1an and other lignitic de
posits. Upper Cretaceous forms are known 
from the Raritan and Dakota formatioL1s in 
this country and fron1 the Emscherian of Silesia, 
and the Eocene records include Alaska and 
Greenland. In later Tertiary tin1e Prunus 
grew on all the great land masses of theN orth
ern Hemisphere and during Miocene tin1e its 
range apparently was somewhat greater .than 
its present range. For example the stones of 9 
species are found in the Pliocene deposits of 
Holland/ representing 1 European, 2 oriental, 
and 2 entirely extinct species. 

Among previously clef?cribed fossil forms 
Prunus nabortensis seems most similar to 
Prunus deperdita Heer, so elaborately described 
by Laurent 2 in his recent work on the flora of 
the Sannoisian of ~lenat in the Auvergne. 

Occurrence.-About 3~ miles southeast of 
Naborton (NW.! NE.! sec. 19, T. 12 N., R. 11 
W.), De So to Parish, La. (collected by G. C. 
Matson). 

Oollection.-U. S. National Museurn. 

Family MIMOSACElE. 

· Section PHYLLODINEJE. 

Genus ACACIA Willdenow. 

AcACIA WILCOXENsrs Berry, n. sp. 

Plate LV, figures 1 and 2. 

Description.-Phyllode oblanceolate in gen
eral outline, the apex broadly rounded, mucro
nate pointed, and the base gradually narrowed 
and pointed. Length about 5 centimeters. 
Maximum width, in apical region, about 9.5 
millimeters. Margins entire. Texture thin 
and somewhat membranaceous or scarious. 
P~tiole short and stout, 1 to 2 millimeters in 
length. Venation consists of a single fairly 
stout midvein and a very fine lateral system, 
scarcely visible without magnification, com
posed of long and narrow polygonal meshes, 
the long axis parallel with the lateral margins. 

This species is based on the single specimen 
figured on Plate LV, which in its size, outline, 

1 Reid, Clement and E. M., The Pliocene floras of the Dutch-Prussian 
border, pp. 101-103, r:L 9, figs. 21-36, Hll5. 

2 Laurent, Louis, Mus. hist. nat. Marseille Annales, Geologie, vol. 14, 
pp. 152-160, pl. 13, figs. 9, 10, pl. 14, figs;, 1-4, 6-10, 1912. 

apex, and venation is closely comparable with 
the phyllodes of numerous exiating species of 
Acacia. The genus Acacia comprises about 
450 tropical and subtropical species in the 
existn1g flora and these are largely confined to 
Africa and Australia. The section Phyllodinere, 
with which Acacia wilcoxensis shows the closest. 
similarity,· includes about 280 existing species 
confined to Australia and Oceanica .. A.1nong: 
these are numerous forms suggestive of the 
present species, as, for exan1ple, Acacia oblu
nata Cavanilles, which is somewhat s1naller, 
and Acacia pycnantha Bentham, which is. 
somewhat larger than the fossil. Many other 
si1nilar existing species might be enun1erated if 
it were worth while. Fossil species with the 
foliage reduced to phyllodes are not common. 
Ettingshausen has described four such species, 
Acacia coriacea,3 A. mimosoides 4 .A. proser
pinm, 5 and A.. dianm, 6 from the lower Oligocene 
(Sannoisian) · of Haering in the Tyrol. The 
last of these, though somewhat sn1aller, is. 
otherwise very similar to Acacia wilcoxensis. 

Occurrence.-Holly Springs sand; ravine at 
Oxford, Lafayette County, :Miss. (collected by 
E. vV. Berry) .. 

Oollection.-U. S. National Museum. 

Genus INGA Willdenow. 

!NGA MISSISSIPPIENSIS Berry, n. sp. 

Plate XLV, figure 1. 

Prunus caroz.iniana. Lesquereux (not l!fichaux),' Am. 
, Jour. Sci., 2cl ser., vol. 27, p. 3G3, 1859. 

Lesquereux, in Safford, J. M., Geology of Tennessee, 
p. 427, pl. K, fig. 6, 1869. 

Lol!ghriclge, Report on the geological and economic 
features of the Jackson's pmchase region, p.(l196, 
fig. 6, 1888. . 

Description.-Leaflets ovate-lanceolate in out
line. Apex narrowed and prolonged · into 
an acuminate point. Base markedly inequi
lateral; outer side full and rounded; inner side, 
nearly straight and ascending, forming an 
angle of 45° or less with the midrib. Length 
about 5.5 to 6 centimeters. Maximum width 
about 1. 75 centimeters. Margins entire, 
straight and approxilnately parallel in the 
mediap region of the leaflet, narrowing rather 
suddenly distad. Petiolule very short and 

s Ettingshausen, C. von, Die tertilire Flora von Haring in 'l'irol, p. 93, 
pl. 29, fig. 47: pl. 30, figs. 51, 52, 1853. 

4Jdem, p. 93, pl. 30, figs. GO, 61. 
"Idem, p. 94, pl. 30, figs. 53, 54. 
o Idem, p. 94, pl. 30, figs. 58, 59. 
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stout, only about 1 1nillin1eter in length. of Wilcox age), Somerville, Fayette County, 
:Midrib slender but well n1ar.ked, curved. Tenn. (collected by J. :M. Safford). 
Secondaries thin but well nutrked, about five Oollections.-U. S. National Museum. 

INGA PURYEARENSIS Berry, n. sp. alternate pairs. The lower pairs diverge from 
the 1nidr.ib at acu to angles, ascending in long. 
s01:ncwhat irregular curves, cmnptodrome; the Plate LI, figure 12. 

upper pairs diverge at a wide angle and are Description.-Leaflets oblong-lanceolate, in-
nearly strn.ight in their course to the point equilateral and slightly falcate in outline, 
where they turn upward to form camptodrome abruptly narrowed to the inoquilatoral bluntly 
itrches. Tertin.ry venation fino but distinctly .pointed apex and to the inoquilateral cuneate 
marked, as shown in tho specimen figured. base. Length about 6.5 centimeters. Maxi-

This woll-tnn.rked species ·is clearly unlike mum width, at or below tho middle, about 2.2 
previously described fol'lns but not unlike centimeters. :Margins entire, slightly undu
sovorol existing American species of Inga. late, the outer longer, fuller, and more curved 
Alnong fossil forms the only one that ap- than the inner. Texture subcoriacoous. Poti
prou.ches it closely is an undescribed species olulo wanting. Midrib stout, somewhat curved, 
frotn tho Claiborne group of Arkansas, which especially distad, prominent on tho lower 
has tho ~mno general fonn but is slightly larger surface of the leaflet. Secondaries relatively 
and has a stoutct· venation, immersed tertiaries, stout and prominent, five or six irregularly 
and a more co.riaceoua texture. It soon1s to be spaced and generally remote, opposite to 
geneticolly related to this Wilcox species. alternate pairs; they diverge from the midrib 

The fossil species of Inga are few. .fnga at different angles, which are acute in the 
cretacea Lesqucreux of the Upper Cretaceous lower part of the leaflet but more open toward 
is abunclttnt in the clays of the Tuscaloosa its tip. The lower secondaries are slightly 
for1nation of northwestern Alabama and is curved, elongated, ascending subparallel with 
somewhat suggestive of tho present species the lower lateral margins and eventually 
but is larger, inore regularly lanceolate, and camptodrome. Their angles of divergence 
carries n1orc nmnerous secondaries. Engel- range from 30° to 50°. The upper two or 
hardt 1 has described n. small-leafed species, throe secondaries diverge at angles of about 
lnga ochseniusi, from the Tertiary of Bolivia. 60° and describe short, even, camptodrome 

The existing species of Inga number more curves. Tertiarie~ .thin, ·relatively straight, 
than 150. They are confined to the Tropics percurrent at nearly right angles to the midrib .. 
n;nd subtropics of Atuerica and are common in Although several species of Inga are known 
the West Indies but fail to reach the United from the Wilcox group, they are ~hiefly repro
States. sented by a few leaflets, which are generally 

Inga mississippiensis is very close to the small detached. The present species is most like 
leol fron1 Carbon, Wyo., figured by Lesquereu:xz lnga mississippiensis Berry but is larger and 
as a form of his Ficus oblanceolata, a reference coarser and has a more prominent venation 
thnt .will be questioned by most students. and fewer secondaries, the apex 'is much more 

A specin1en of Inga m,ississizJpiensis was abruptly pointed, and the basal lamina is fuller 
collected by Safford at Smnerville, Tenn., on the inner instead of on the outer side of the 
1nany .years ago and·was identified by Lesque- midrib. It is very much larger, less coria
raux as a leaf of the liYing Prunus caroliniana ceous, less inequilateral, and more· oblong in 
~1.ichaux. It does not at. all resemble that form than lnga wiclcli:flensis Berry, which also 
species unci tho rletm~mination . was largely has more numerous, .much thinner, and much 
jnfluenccd by tho idea that the deposits were less ascending secondaries. It is much smoller 
very recent nnd probably Pliocene. · and less inequilateral than Inga laurina:folia 

Occ'U?'rence.-:I-Iolly Springs sand, Early .. Berry and hns less numerous and much more 
Grove, ~~[n.rshnJl County, ~1iss. (collected by ascending secondaries, which are also 1nore 
]~. · vV. Berry). Lngrange forn1ation (in beds prominent. It is much like several existing 

species of Inga of the Ameriean Tropics. 
'l~ngolhnrdt, Hormnnn, Nnturwiss. Gesell. Isis in Dresden Abh., Jnga puryearensis closely resembles and is 

1894, p. ll, pl. 1, figs. 39, 40. 
9 Losquorcu.x, Leo, 1'ho ~t'crUary norn, pl. 28, fig. 9 (not figs.I0-1~), 1878. ' possibly ancestral to Inga arlcansensis Berry of 
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the upper Claiborne of Arkansas, which is rel
atively longer, has a more gradually narrow:ed 
and more pointed tip and more numerous thin
ner secondaries. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

• INGA LAURINAFOLIA Berry, n. sp. 

·Plate XLVIII, figure 8. 

Description.-Leaflets opposite, large, mark
edly inequilateral in outline, ovate in. form. 
Len()'th about 9 centimeters·. Maxin1um width, 

b . 
at or below the middle, about 2.75 centimeters. 
Apex bluntly pointed. Base acute, very in
equilateral. No distinct petiolule develop~d 
but upper margin of midrib naked for a dis
tance of about 1 centimeter. Margins entire, 
slightly irregular. Leaf substance thick and 
texture coriaceous. Midrib stout, consider
ably curved, prominent. Secondaries thin, 
about ten opposite to alternate pairs, diverging 
from the midrib at angles· of about 60°, curving 
slightly outward and then upward, campto
.drome in the marginal region. Tertiaries thin, 
mostly immersed and obsolete. 

This species is much larger than the other 
Wilcox species of Inga and is perfectly distinct 
from them. It has a very characteristic out
line. At the apex the inner lamina is fuller 
and wider than the outer; halfway to the base 
the two margins are about equidistant from 
the midrib; from this point the inner (upper) 
margin curves gradually inward, becoming de-

. current and terminating on the upper side of 
the midrib at an acuminate angle about a cen
timeter above the base. The outer (lower) 
margin continues full and rounded, .curving 
broadly inward and then acutely decurrent, 
its maximun1 distance from the midrib measur
ing 1. 7 centimeters, whereas the maximum 
width of the inner lamina is 1.2 centimeters, 
and at the level where the outer lamina reaches 
1. 7 centimeters the inner lamina is only 8 milli
meters in width. 

The pre~ent species is extremely close to the 
leaves of the common West Indian species Inga 
laurina Willdenow/ and many leaves of that 
species which could be selected would be in~is
tin()'uishable from its Eocene representative. b 

, This species is also present in Central America. 

In general the modern species has a more prom
inent venation and lacks the falcate form of the 
fossil, the midrib being straight in spite of the 
inequilaterallamina. 

Occurrence.-Wilcox group, one-fourth of a 
mile above Coushatta, Red River Parish, La. 
(collected by G. D. Harris). 

Oollection.-N ew York Botanical Garden. 

INGA WICKLIFFENsrs Berry, n. sp . 

Plate L, figure 8. 

Description.-Leaflets opposite, sessile, small, 
ovate, and markedly inequilateral in outline. 
Len()'th about 3.5 centimeters. Maxin1um b 

width, in the middle part of the leaflet, about 
1.1 centimeters. Apex gradually narrowed. 
Base acute, very inequilateral, the lan1ina on 
the distal side of the midrib having its lower 
margin recurved and excavated to such an ex
tent that the midrib is practically naked and 
has only a slight wing for a distance of 2 to 4 
millimeters on this side; the lainina on the 
proximal side is full and rounded, being widest 
at a point where the distal lamina co1nn1ences 
to narrow abruptly. Margins entire. Texture 
coriaceous. Petiolule wanting. Midrib very 
stout and prominent to its extreme tip, slightly 
curved toward the apex of the leaf. Seconda
ries very thin and immersed in the leaf sub
stance; about eig4t sub opposite to alternate 
unequally spaced pairs diverge frmn the mid
rib at wide angles of 65° to 80°, those in the 
distal half of the lamina 1nore open than those 
in the proximal half; the secondaries pursue 
nearly straight courses to the marginal region, 
where their ends are joined by broad flat 
arches. Tertiaries thin, forming open, isoclia
metric, quadrangular or polygonal meshes. 

In the sum of its characters this species is 
very similar to Inga Zaurinafolia Berry, and it 
may be merely a variety of that species. It is, 
however, only about one-third the size of that 
species and. is blunter and more coriaceous, 
and the margins are lll:Ore evenly rounded. 

It is very close to several existing American 
species of Inga. As far as may be judged frmn 
the rather large collections of 'iVilcox plants 
that have been 1nade it is not a common form · 
in the coastal flora of that time. 

Occurrence.-Lagrange formation (in'beds of 
Wilcox age), Wickliffe, Ballard County, Ky. 
(collected by :C. C. Glenn). 

Oollection.-U. S. National Museum. 



ROSALES. 225 

Genus PITHECOLOBIUM Martius. 

PrTHEOOJ~OBIU:M EOCENICUM: Berry, n. sp. 

Plate XLV, figure 2. 

Desc?vi]Jtion.-LeaYes eyen-pinnate, with sev
eral pairs of opposite leaflets, increasing in 
size distad. Leaflets asym1netric-elliptical in 
outline, the apex rounded or blm1tly pointed 
and the base cuneate, inequilateral, sessile. 
Length about 3 centimeters. Maximum width, 
which is in the 1niddle part of the leaflet, about 
1.6 centimeters. Margins entire. Texture cori
aceous. Petiolules wanting, the leaflets being 
seated. directly and obliquely on the rachis. 
:Midrib stout, somewhat CUl'Yed, becoming thin 
distad. Secondaries thin, six or seven sub
opposite to alternate pairs, branching from the 
1nidrib at angles of about 50° and pursuing 
a rather straight com'Se to the n1arginal region 
where they curve upward and are campto
drOJne. Areolation fine but distinct, coin
posed of four or :fiye sided meshes. 

This species is based 011. detached leaflets and 
hence the leaf habit is conjectural and is drawn 
fr01n the existing species, with the leaflets of· 
so1ne of which the fossil is identical. A conl
parison with the foliage of the existing rain tree, 
Pithecolobium saman Bentham, endemic fro1n 
Nicaragua to Brazil and widely planted as a 
shade tree in tropical An1erica and even in Asia, 
will show the very great similarity between 
the ]~ocene species and this and other of the 
existing species. I haYe :figured· alongside the 
fossil the lea{iets of two existing species which 
illustrate in a most striking way the paral
lelisnl between this lower Eocene form and its 
existing descendn,nts. Pithecolobium unguis
cati (Lilme) Benthan1, shown in Plate XLV, 
figure 4, is a small tree that forms thickets on 
tho. Florida Keys, and. is widely distributed 
throughout the Antilles to Venezuela and 
Colo:mbia. Pithecolobium dulce Bentham, 
shown in Plate XLV, figure 5, is a large tree 
which ranges from southern Mexico tlll·ou'gh 
Central America to Colombia UJld ·is natural
ized :in m.any tropical countries. 

The genus Pithecolobiu1n belongs to the 
tribe Ingere of the Mimosacere and is more or 

are more than a score in tropical Asia and a 
few in tropical Australia and Africa. With the 
exception of Pithecolobium tertiarum, des~ribed 
by Engelhardt 1 from the Tertiary of Bolivia, 
and Pithecolobium tenuifolium described by 
the same author 2 from the Tertiary of Co
lombia, the genus has not previously been 
recognized in the fossi! state. The second of 
these· species is very similar to Pithecolobium 
eocenicum Berry and is compared by Engle
hardt 2 with the existing Pithecolobium glo
meratum of Colombia, Guiana, and Brazil. 

This species resembles somewhat Sophora 
palr.eolobifolia Berry, a somewhat smaller form 
that has a narrower apex and a more slender, 
straighter midrib. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Pm·year, Henry County, Tenn. 
(collected by E. W. Berry). 
· Oollection.-U. S. National Museum. 

PITHECOLOBIIDI OXFOR.DENSIS Berry, n. sp. 

Plate XLV, figure 3. 

Descnption.-Leafl.ets small, asym~etric
ovate in outline, the apex narrowly rounded 
and the base. inequilateral, cuneate. ·Length 
about 2.5 centimeters. Maximum width, 
which is below the middle, about 1.1 centi
meters. Margins. entire. Texture coriaceous. 
Petiolules wanting, the leaflets being sessile 
and oblique. Midrib stout, curved below, 
straigJ:t distad. Secondaries thin, · more or 
less immersed, six or seven subparallel pairs, 
camptodrome .. 

This species, which is based on detached 
leaflets, differs from Pithecolobium eocenicum 
in its much more asymmetric form, more 
narrowed apex and base, and obsolete tertiary 
system. It is also considerably smaller. It is 
close to a number of existing species of Pithe
colobium, and among fossil forms it may be 
compared· with tho lower Oligocene species of 
Europe ·that are usually referred to the genus 
Palreolobium of Unger, especially with the 
num~rous l~aflets of Palr.eolobium haenngianum 
Unger,3 figured from Haering in the Tyrol by 
Ettingshausen.4 

less closely related to the genus Inga of Will- . 'Engelhardt, Hermann, Naturwiss. Gesell. Isis in Dresden Abb., 

denow .. More than 100 existing species are 1894, P· 12. pl. 1, fig. 33. 
known, an con:fined to the Torrid Zone, \Vhere 2 Engelhardt, Hermann, Sonckoubergiscbe n::lturf. Gesell. Abb., vol. 

19, p. 37, pl. 3, fig. 21, 1895. 

11lany of thmn are large trees. Tlll·ee-fourths a Unger, Franz, Diefossile Flora von Sotzka, p. 513, pl. 41, figs. 8-10,1850. 

f h 
. . f 4 Ettingshausen, C. von, Die tert.ili.re l!,lora von Hii.ring in Tirol, p. 88, 

o t e exist.tng ·orms are American, and there pi. 29, figs. 1o-11, 1855. 

50243°--16-__ -_-15, 
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The present species is sparingly represented 
at the single locality enu1nerated below. 

Occurrence.-Holly Springs sand, Oxford 
ravine, Fayette County, Miss. (collected by 
E. W. Berry). 

Collection.-U. S. National Museum. 

Genus MIMOSITES Bowerbank. 

Apex rounded: 
Leaflets inequilateral and with a short petiolule. 

},fimosites inequilate:ralis. 
Apex pointed: · 

Base about equally pointed, leaflet nearly equilateral 
and sessile .................. Mimosites lanceolatus. 

Base rounded, leaflet nearly equilateral and sessile. 
Mimosites acaciafolius. 

Base pointed, petiolulate, inequilateral. 
. Minwsites variabilis. 

MIMOSITES INEQUILATERALIS Berry, n. sp. 

Plate XLV, figure 12. 

Description.-Leaflets elongate-elliptical in 
outline, markedly inequilateral basally, with _a 
short petiolule. Apex broadly romided. Base 
in some specimens slightly narrower than the 
apex and somewhat angular. Margins entire. 
Texture subcoriaceous. Petiolule thick, about 
1 millimeter in length. Midrib stout and 
straight, prominent on the lower surface of the 
leaflet. Secondaries thin and mostly obsolete, 
branching from the midrib at a wide angle, 
considerably curved upward, camptodrome. 

This species is much like Mimosites variabilis 
Berry, especially the larger leaflets of that 
speci~s, ·which, however, have an acute apex 
and base and a longer petiolule. Mimosites 
inequilateralis well deserves its . name; for, 
though the width of the lamina is about the 
same on both sides of the midrib, the o.utline 
i~ markedly different, the apex and base being 
almost equally inequilateral. It is similar to 
many existing and fossil species of Mimosacere. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), 1~ miles west of Grand Junction, 
in Fayette County, Tenn. (collected by E. W. 
Berry). · · 

Collection.-U. S. National Museum. 

MIMOSITES LANCEOLATUS Berry, n. sp. 

Plate XLV, figure 13. 

Description.-Leaflets lanceolate in outline, 
the apex and base nearly equally acute, sessile, 
nearly equilateral. Margins entire. Length 
about 2.5 centimeters. Maximum width about 

7 millimeters, about halfway between the apex 
and the base.· Midrib stout, prominent on 
lower surface of the leaflet, slightly curved. 
Secondaries thin, mostly obsolete, about eight 
pairs, diverging at an angle of about 70°, their 
tips joined by arches. Texture subcoriaceous. 

This characteristic species of Mimosites is 
distinguishable from the other species of Mimo
sites found in the Wilcox as well as from the 
associated Cresalpiniacere by its strictly lanceo
late, nearly equilateral form. 

Occurrence.-Lagrange formation (in beds 
of Wilcox age}, 1~ miles west of Grand Junc
tion, in Fayette County, Tenn. (collected by 
E. w. Berry). · 

Collection.-U. S. National Museum. 

. MIMOSITES ACACIAFOLIUS Berry, n. sp. 
Plate XLV, figure 14. 

Description.-Leaflets of different sizes, lan
ceolate in outline, nearly equilateral and 
sessile, the apex sharply pointed and the base 
broadly rounded. Length ranges from 1.3 to 
2 centimeters. Maximum width; in middle 
part of leaf, ranges from 3 to 5 millimeters. 
Texture subcoriaceous, but the finer venation 
is more distinct than in the other species of 
Mimosites. Margins full and entire. Midrib 
stout and prominent on the lower surface of 
the leaflets. Secondaries very thin but dis
tinct, numerous, branching from the midrib 
at angles of about 45°, curving upward and 
merging insensibly in the similar camptodrorp.e 
·tertiary system. 

This species is much like Mimosites varia
bilis Berry in appearance but may be dis
tinguished by the absence of a petiolule, by 
the rounded base, and by the more equilateral 
form. Mimosites inequilateralis Berry differs 
in having· a rounded apex, a short petiolule, 
and an inequilateral form. Mimosites lanceo
latus Berry, though equilateral and sessile, has 
an equally pointed apex and base .. 

In a number of oharacters Mimosites acacia
folius resembles. small leaflets of Gleditsio
phyllum eocenicum .Berry. This is especially 
true of the venation. Gleditsiophyllum eoceni
cum is, however, comparatively more elon-

. gated and in general slightly falcate, more 
inequilateral, and has a considerable p~iiiolule; 
its smaller leaflets, whioh approach Mimosites 
acaciafolius in size, have an acute instead of a 
rounded base. 
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A detailed comparison with similar existin()' 
and fossil M:llnosaoere can throw but littl~ 
light on the ecology of this fossil forn1. 

Occun·ence.-Lagl'ange formation (ii1 beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museun1. 

Mrl\:£OSITES VARIABILIS Berry, n. sp. 

Plate XLV, figures 6-11. 

Desc?·izJtion.-Leaflets of different sizes cion-. ' 
gate-elliptical or lanceolate in outline, as a 
rule 1narkedly inequilateral, but this feature 
is only slightly developed ii1 some narrow 
leaflets. Length ranges frmn 6 millimeters 
to 3 centimeters, averaging about 1.6 centi
meters. Maximun1 width ranges from 2 to 
7.5 1uillimetm;s; averaging about 5 millimeters 
lll the 1uiddle part of the leaflet. Margins 
entire, more or less parallel, ourvii1g inward to 
form the genetally similarly pointed apex and 
base. In all the nun1erous specimens the 
lamii1a is narrower and more acute at both 
the apex ancl.the base on one side and broader 
n.nd n1ore rounded on the other. If anythii1g 
the upper part of the leaflet is slightly nar
rower than the lower part. Petioles are inva
riably present, but these are short and stout 
not over 1.5 millimeters in length, l'ugose};. 
wrii1lded and as a rule n1uch om-ved. Midrib 
relatively v~ry stout throughout its length, 
rather promment on the lower sm·face of the 
leaflet, straight or om-ved. Secondary vena
tion obsolete on both stufaces of the leaflets 
in all except the largest spccilncns, in which 
rather nmncrous thii1 secondaries diverge fron1 
the 1nidrib at angles slightly 1nore than 45°. 
~..,cxture smooth and very coriaceous. A spec
Imen fron1 Puryear shows a row of SL"'\. closely 
placed leaflets. 

':rhis species is characteristic and con1n1on 
at several localities and embraces both the 
largest and the smallest Wilcox leaflets of 
Miinositcs. It is in Inany ways very silllilar 
to the other Wilcox species of Min1o.sites, but 
may be distii1guishcd by its thicker textm·e· 
and obsolete venation. A1imosites ineq_uilat
m·alis Berry has a conspicuously rounded apex 
and generally a rounded base and a shorter 
pctiolule. 111imosites spatulatus Berry also has 
a rom1dcd apex and the leaflets arc sessile and 
both 111imosites acaciafolius Berry and lfimo-

sites lanceolatus Berry have sessile leaflets, and 
lanceolatus is equilateral or nearly so. 

'rhis and the preeeding species of Min1osites 
represent forms 1nost.ly identified as species of 
Acacia (as, for example, ii1 the paleobota.nic 
work of Heer, Ettingshausen, and other emi
nent students) which n1ay be properly referable 
to Acacia or Minwsa or to other genera of the 
Min1osacere-in· other words, forn1s which a·re 
referable to this fa1nily with great certainty but 
whose exact generic alignn1ent is more or less 
uncerta:ii1. Among these I n1ight n1ent.ion 
AcfLcia U'f1i·nerv·ifolia described by Engelhardt 1 

from the Tertiary of Bolivia and cmnpared with 
the phyllodes of the modern .Acctcia paradoxa 
De Candolle. The Wilcox species represents 
a lea~et of a compound leaf and not a phyllode, 
and 1t n1ay be thu.t this is also the nature of 
Engelhardt's species. 

Both Acacia and Mimosa are very lar()'e 
genera, in the existing flora, Acacia contaii1i~O' 

h 
' b 

n1ore t an 400 and Mimosa more than 300 
species. Acacia is largely African and Austra
lian but is found through Oceanica, South and 
Central An1erica: and the West I1idies. ~1i
mosa, on the other hand,. is n1ostly confined to 
tropieal and subtropical America, though a few 
species live in Asia, Africa, and Australia. 
Since the Eocene flora of southeastern North 
Americ~ is ·n1ade up to such a large extent of 
ancient types, still chiefly ~J.\.n1erican, l.t would 
seem that ~1imosites as used in this paper indi
cates a more probable affinity with Minwsa 
than with Acaciu.. 

~1imo~ites variabil·is 1nay be compared with 
numerous existing An1erican species of Mimosa. 
Alnong the deseribed fossil species it suggests 
J1i.mosites pnlreogcea Unger,2 A1. haeringiana 
Et.tingshausen,3 ."A:f. cassireformis Ettii1gshau
sen,4 and Acacia sotzkiana Unger.5 

. Occurrence.-Grenada formation, Grenada, 
Grenada County (collected by E. N. Lowe and 
E. W. Berry). I-Iolly Sprii1gs sand, Early Grove, 
Marshall County, Miss. (collected by E. W. 
Berry). Lagrange forrnation (in beds of Wil
cox age), Puryear) llenry County, Tenn. 
(collected by E. W. Berry); ll rr1iles west of 

1Engelhurdt, Hermann, Nuturwiss. Gesell. Isis in Dresden Abb., 
1894, p. 11, pl. 1, figs. 10, 11, 20. 

2 Ettingshausen, C. von, Die tertiii.re Flora von Haring in 'l'irol, p. 92, 
pl. 30, figs. 21, 22, 1855. 

3Jdem, figs. 23-37. 
4 Idem, figs. 38-50. 
5 Idem, figs. 55, 56. 
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Gra.nd Junction in Fayette County, Tenn; 
(collected by L. C. Glenn, also by E. W. Berry); 
and Wickliffe, Ballard County, Ky. (collected 
byE. W. Berry). 

Oollections.-U. S. National Museum. 

Family ClESALPINIACElE. 

Genus CERCIS Linne. 

CERCIS WILCOXIANA Berry, n. sp. 
Plate XLIX, figure l. 

Description.-Leaves alnwst circular or 
slightly cordate in outline, about 11 centimeters 
in length by. 9.5 ·centimeters in 1naximum 
width. Base truncate and very slightly de
current or somewhat cordate. Margins entire, 
full and rounded, curving up·ward at the apex 
to form a slightly extended an~ bluntly pqinted 
tip. Priinaries, generally five, diverge at 
acute angles from the thickened top of the 
petiole. The midrib is the stoutest a~1d the 
outer laterals the thinnest. The laterals curve 
slightly outward and then upward 'in broad 
sweeping lines and ultimately become thin and 
are united with a short outward branch. True 
secondaries, two or three camptodrome pairs, 
in apical part of the leaf. The branches from 
the primaries are more transverse and less 
distinctly forked than in the existing species, 
and the flat camptrodome arches which join 
their ends in the 1narginal region are more dis
tinctly continuations of the outer primaries 
than they are in the existing species. 

With these trifling modifications Oercis 
wilcoxiana· is alnwst identical with the larger 
leaves of the existing Oercis canadensis Linne 
(Pl. XLIX, fig. 2), which ranges from Ontario 
to Florida and Texas and whiqh is so commonly 
cultivated under the names of redbud or Judas 
tree. This tree is common in the rich soil of 
stream borders in the midland zone of :Mary
land, but its requirements are better satisfied 
in our Southern States, where it is a common 
riverside tree, 1nostly away fron1 the coast and 
where the banks are not too low. 

In the existing flora the genus consists of 5 or 
6 species of the warmer temperate parts of 
America, Europe, and Asia. About 15 fossil 
species have been described, ranging in age 
fr01n the base of the Eocene throughout the 
Tertiary and with several of the still existing 
species appearing in the Pleistocene. 

There is a strong generic likeness among all 
the fossil species and the pods as well as the 

leaves are found as fossils. Oercis wilcoxiana 
is larger than the fossil forms with which it 
may be compared and is perfectly distinct from 
the previously described forms from either 
Europe or America. It is remotely like Oercis 
deperdita · described by W atelet 1 from the 
Y presian of the Paris Basin (gres de Belleu). 

In partial confirmation of the assumption 
that it was a form of the rich woods of the 
Eocene uplands and not a strand or coastal 
form it is very· rare at the two localities in the 
Wilcox where it occurs, as if it had been brought 
down from these uplands by some stream to 
the area of sedimentation along the coast. . 

Occurrence.-Holly Springs sand, Vaughns, 
near Lamar, Benton County (formerly part of 
Tippah County), Miss. (collected by L. C. 
Johnson). Lagrange formation Ein beds of 
Wilcox age), 1 mile south of Grl}nd Junction, 
in Fn,yette County, Tenn. (collected by E. W. 
Berry). 

Oollectioris.-U. S. National :Museum. 

Genus CASSIA Linne. 

Based on legumes, leaflets unknown: 
Pods long and slender .. _________ _ Cassia bentonensis. 
Pods short and broad_ - _ - _ - - __ Cassia mississippiensis. 

Based on leaflets or leaflets and legumes: 
Leaflets sessile: 

Large with rounded or emarginate tips. 
Cassia wilcoxiana. 

Small, pointed at both ends .. Cassia tenrwsseensis. 
Leaflets petiolulate: 

Petiolule long (over 5 millimeters), leaflets emar-
ginate. _____ _ --------- ______ Cassia e?IWTginata. 

Petiolule medium (3 to 4 millimeters): 
Leaflets small, pointed ____ Cassia fayettensis. 
Leaflets very large, ovate-lanceolate. 

Cassia puTyearensis. 
Petiolule short (less than 3 millimeters): 

Leaflets small, pointed, inequilateral, slightly 
falcate __________ ____ Cassia marsh~llensis. 

Leaflets medium sized, narrowed to both 
ends, approximately equilateral. 

Cassia glenni. 
Leaflets large, ovate ___ ._ Cassia glenni major. 
Leaflets large, elliptical, approximately equi-

lateral. ________ - _______ Cassia eolignitica. 
Leaflets lanceolate to ovate. ___ _ Cassia lo~uii. 

CASSIA TENNESSEENSIS Berry, n. sp. 

Plat~ XLIX, figures 3 and 4. 

Description.-Leaves evenly pinnate. Rachis 
stout. Petiole 2.5 centimeters in length. Leaf
lets oblique and opposite, small and sessile, or 

1 Watelet, A., Description des plantes fossiles du bassin de Paris, p. 
241, pl. 58, fig. 9, 186G. 
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very n1inutely petiolulate, attached obliquely~ 
ovatc-lanceolate and slightly falcate in outline. 
Length about 3 to 3.5 centimeters. Maxi
lnmn width about 1.1 centimeters, in the· mid
dle part of leaflet. Margins entire, full and 
rottnded, curving inward to the equally pointed 
apex and base, or the apex very slightly more 
slender than the base. Petiolule relatively 
stouter than in Oassia fayettensis Berry, promi
nent on the under side of the leaflet, slightly 
curved. Secondaries thin, six or seven camp
todrmne pairs, 1nore ascending than in Oassia 
fayettensis and leaflets ·also of a thicker texture 
than in that species. 

This species is well marked, and though in 
its general appearance it suggests a small 
variety of Oassia fayettensis, the nearly sessile 
leaflets with their more coriaceous texture and 
different venation serve to indicate its dis
tinctness. It is very similar to the somewhat 
stnaller species Oassia marshallensis Berry, 
which is more coriaceous and has moi·e numer
ous open secondaries and a relatively long 
pet.iolule. It res'en1bles numerous existing and 
European '"l"ertio,ry species of Cassia. It is 
son1ewhat similar to a form from the Tertiary 

. of Bolivia described by Engelhardt 1 as Oassia 
membranacea and compared with the existing 
Oassia lrevigata Willdenow, which ranges from 
Mexico to Brazil. 

Occu·rrence.-Holly Springs sand, Early 
Grove, Marshall County, Miss. (collected by 
E. W. Berry). Lagrange forn1ation (in beds 
of Wilcox age), 1! 1niles west of Grand .Junction, 
in Fayette County, Tenn. (collected by E. W. 
Berry). 

Oollections.-U. S. National Museun1. 

CASSIA EOLIGNITICA Berry, n. sp. 
Plate XLVIII, figures 2-4. 

Desc?'i]Jtion.-Leafiets elliptical in general 
outline with a rounded apex and a slightly 
narrowed base. Length ranges frmn 5 to 7 
centin1eters. Ma..xi1num width, about mid
way between the apex and the base, ranging 
frmn 2.5 to 3 centimeters. Margins full and 
entire, slightly irregular. Petiolule short and 
stout, widened and rugose, ranging frorri 1.5 
to 3 1nillin1eters in length according to the size 
of the leaflet. Midrib slender. Secondaries 
very thin but distinct, five or six opposite to 

IJ~ngclhurclt, Hormann, Naturwi<>s. Gesell. Isis in Dresden Abh., 
1894, p. o, p\.1, figs. :n, 32. 

alternate pairs, unequally spaced, diverging 
from the midrib at angles of about 45°, rather 
straight proximad but curved and calupto
drome toward the margins. Tertiaries very 
fine but distinct in the s1ualler leaves, forming 
camptodrome arches in the n1arginal region 
and large pentagonal meshes internally, mostly 
obsolete in the larger leaflets. Leaf substance 
thin. 

The general form and details of venation ally 
this species with the genus Cassia. An1ong 
the Wilcox species it is closest to Oassia 
wilcoxiana Berry but is relatively broader and 
petiolulate. It may be distingUished from the 
Wilcox species of Sophora, which resemble 
it in outline, by its texture and venation. 
A relatively shorter and broader specimen, ., 
collected by McGee at Early Grove; is in the 
United States National Museum collections. 
The ·l~rgest forrns come from the locality 
between Grand Junction and La Grange. 
The species is rare at the outcrops where it has· 
been ·found but evidently had a considerable 
range and was probably more common than the 
collected material indicates. 

Occurrence.-HollySpringssand,Ea:rlyGrove, 
Marshall County, Miss. (collected by W J 
McGee). Lagrange forn1ation (in beds of 
Wilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E. W. Berry), and 1! n1iles west 
of Grand Junction in Fayette County, Tenn. 
(collected by E. W. Berry). Wilcox group, 1! 
miles northeast of Mansfield, De Soto Parish, 
La. (collected by G. C. Matson and 0. B. 
Hopkins). 

Oollections.-U. S. National Museum. 

CASSIA BENTONENsrs Berry, n. sp. 
Plate L, figure 1. 

Description.-Pods of n1ediu1n size, elon
gated, linear, flat, unsegmented, with fine 
transverse forked and more or less anasto
mosing veinlets. Length about 7 centin1eters 
and width about 1 centimeter. Seeds numer
ous, compressed. 

This species is based on incomplete speci
mens, the largest being that figured. The 
only foliage of Cassia associated with it is 
represented by the leaflets described as Oassia· 
fayettensis Berry, and the specimens may well 
be the pods of this or of one of the other 
numerous Wilcox species of Cffisalpiniacere. 
They resemble numerous existing Cassia fruits 
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as well as those of se.veral previously described 
Tertiary species; for example, the pods which 
Heer refers to the widespread Cassia berenices 
Unger.1 Though the similarity of foliage and 
fruit among the numerous e;xisting species of 
this very large genus renders detailed com
parisons of less value than in other genera, the 
similarity of the present species to the pods of 
the existing Cassia apouconita Aublet is, 
however, worth pointing out. Cassia apou
conita ranges from Rio de Janeiro northward 
to the Carib bean Sea in tropical South America, 
and its pods, its size, shape, margin, veining, 
and the like are practically identical with 
Cassia bentonensis. 

Occurrence.-Wilcox group, Benton, Saline 
County, Ark. (collected by R. E. Call). Beds 
of Wilcox age, Calaveras Creek, Wilson County, 
Tex. (collected by Alexander Deussen). 

Oollections.-U. S. National Museum. 

CAssiA PURYEARENsrs Berry, n. sp. 

Plate LI, figures 13 and 14. 

Description.-Le-aflets relatively large, equi
lateral and petiolulate, ~vate-lanceolate in 
general outline; the tip gradually narrowed, 
extend.ed, and acuminate and the base cuneate 
or slightly decurrent. Length about 8 centi
meters. Maximum width, in the lower half of 
the leaflet, about· 2.4 centimeters. Margins 
entire, full below and regularly curved. Leaf 
substance of medium thickness and smooth 
surface, not coriaceous. Petiolule stout, about 
4 millimeters in length! Midrib stout, straight, 
prominent on the lower surface of the leaflet. 
. Secondaries thin, more or less immersed in the 
lamina; eight to ten pairs diverge from the 
midrib at angles of 45° to 55°, curving regu
larly upward in a subparallel manner and camp-

: todrome. Tertiaries obsolete. 
This species is clearly distinct fron1 the con

temporaneous species of Cassia,· differing in 
its larger size, its ovate-lanceolate outline, and 
extended acumen. It -is very' similar to several 
species of Cassia of the European Tertiary, 
such as Cassia berenices Unger, and it is also 
practically indistinguishable from several ex
isting species, for example, Cassia lcevigata 
Willdenow, Cassia corymbosa Lamarck, and 
other species of Central and South. America. 
Among antecedent forms it is remarkably close 

1 lleer, Oswald, Flora tertiaria Helvetire, vol. 3, pl. 137, fig. 55, 1859. 

to several Upper Cretaceous species, such as 
Cassia vaughani Berry, which is coinn1on in the 
lower Tuscaloosa flora of western Alaban1a. 

Occurrence.-Lagrange forn1ation (in beds 
of Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). · 

Collection.-U. S. National Museun1. 

CASSIA WILCOXIANA Berry, n. s:p. 
Plate L, figures 2-5. 

Description.,-Leaves con1pound. ' Leaflets 
sessile, ovate-elliptical in outline, the apex 
broadly rounded, in some specin1ens slightly 
emarginate, and the base bluntly pointed. 
Length about 5.5. · centimeters. Maximum 
width, in the Iniddle part of the leaflets, 2 
centimeters. Margins entire, slightly wavy 
in some specimens. Midrib stout. · Second
aries thin, about nine alternate to opposite 
pairs. They branch from the midrib at angles 
of 50° to 55°; their course is rather straight at 
first, but toward the margin they curve up
ward in broad camptodrome arches. Ter
tiaries thin, arched along the margin, inter
nally forming large four or five sided open 
meshes. Pods sn1all, elliptical and flat, about 
3 centimeters or slightly less in length. by 1.2 
or 1.3 centimeters in maximum width, rounded 
at both ends, the distal end more broadly 
rounded. The pods show oblique thin sub~ 
parallel anastomosing curved veins and were 
few seeded. · 

These leaves and pods are characteristically 
those of some species of Cassia. They were 
not found in organic union, however, and ara 
described under a· single specific name since 
they are . commonly found associated. A 
comparison with the modern forms of Cassia 
has resulted in the restorati()n shown in figure 
13. The leaf arrangement is after that of the 
existing Cassia tora Linne and the arrangement 
of the pods is like that of the existing Cassia 
acutijolia Delpino. These characters d_o not 
indicate any especially close filiation, for the 
Leaf and fruiting characters are very similar 
throughout the vast number of existing fornls, 
which embrace between . 300 and 400 herbs, 
shrubs, and trees, found on all the continents 
in the warmer .temperate and tropical zones, 
and especially abundant in tropical America. 
The leaflets in the present species are considered 
to have been in three pairs, hence the leaves 
were evenly pinnate and probably alternate. 
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The pods are arranged in a raceme, as was of 
cottrse the inflorescence, and were tardily 
dehiscent. 

'"l"'his species n1ight be compared with a great 
n1any existi1ig and fossil species of Cassia, but 
in Yiew of the great si1nilarity in foliage and 
fruiting characters throughout the genus little 
weight can be attached to rese1nblances to 
indiYidual species. If it is thought that an 
unwise course has been followed in referring 

straighter secondaries and· more perfectly ellip
tical outline. 

The pods are n1uch like those fr01n the lower 
Oligocene (Sannoisian) of southern France, 
described by Saporta as Micropodium oligo
spermum.1 They are also much like the pods of 
fleer's genus Podogonium, 2 but differ, as does 
also J\1icropodiun1, in having more than a single 
seed and in lacking the long stalk which is pres- · 
ent in Podogoniun1. They 1nay be con1parecl 

FIGURE 13.-Restoration of Cassia wilcoxiana Berry. (One-half natural size;) 

both the leaflets and pods to a single species, 
it should be remembered that in any event they 
belong to closely related contemporaneous 
species and both show unmistakably that they 
are properly referred to the genus Cassia. 
There is no danger of confusing the present 
species with the numerous other Wilcox species 
of Cresalpiniacere. It is, however, liable to be 
1nistaken for SozJhora wilcoxiana Berry, which 
is 1nore coriaceous with tnore numerous 

also with a form from the Tertiary of Bolivia 
described by Engelhardt 3 as Dalbergia antiqua. 

Occurrence.-Holly Springs sand, I-Iolly 
Springs, J\1arshall County, J\1iss. (collected by 
E. W. Berry). · 

Oollection.-U. S. National J\1useun1. 
1 Saportil, G. de, Etudes sur Ia vegetation du sud-est de Ia France a 

l'epoque tertiaire, vol.1, p.137, pl.14, fig. 8, 1863; idem, vol. 3, pl.18, J\g. 
1,1867. ) 

2ffeer, Oswald, Flora tertiaria IIelvetire, vol. 3, p. 113,1859. 
a Engelhardt, Hermann, Naturwiss. Gesell. Isis in Dresden Abh., 

1894, p. 8, pl. 1, fig. 23. 
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CASSIA MARSHALLENsrs Berry, n. sp. 

Plate L, figures 6 and 7. 

Description.-Leaflets relatively small, lan
ceolate, somewhat falcate in outline, -more or 
less inequilateral, the apex obtusely pointed, 

"in some specimens slightly emarginate, and the 
· base broadly pointed and in some specimens 
· quite inequilateral. Length as a rule about 2.5 
centimeters. Maximum length observed 3.5 
centimeters. Maximum width 1.1 centimeters, 
midway between the apex and the base. Mar
gins entire and fully and regularly curved. 
Texture coriaceous. Petiolule stout, about 2.5 
millimeters or less in length, much curved. 
Midrib stout, prominent, and curved. Second
aries thin, eight or nine rather regularly 
spaced, subopposite to alternate, subparallel, 

. camptodrome pairs, branching from the midrib 
·at angles of about 60° or more. 

This species shows all the characters of the 
genus Cassia. It is the smallest of the Wilcox 
forms referred to that genus, but may be com
pared with num~rous similar species of Cassia, 
both living and fossil. It is somewhat close to 
Cassia tennesseensis but is readily recognizable 
and is named from the occurrence of the type 
in Marshall County, Miss. 

It is much like a form fron1 the Tertiary of 
Bolivia described by Engelhardt 1 as Cassia 
ligustrinoides. 

Occurrence. - Holly Springs sand, Early 
Grove, Marshall County, Miss. (collected by E. 
W. Berry). Lagrange 'formation (in beds of 
Wilcox age), 1! miles west of Grand Junction 
in Fayette County, Tenn. (collected by L. C. 
Glenn), and Wickliffe, Ballard County, Ky. 
(collected by E. W. Berry). 

Collections.-U. S. National Museum. · 

CASSIA FAYETTENSIS Berry, n. sp. 

Plate XLIX, figures 5-8. 

Description.-Leaflets petiolulate, ovate-lan
ceolate in outline, very slightly inequilateral, 
3.5 to 4.5 centimeters in length by about 1.7 
centimeters in maximum width at or slightly 
below the middle of the leaflet. Margins entire 

. and fully rounded, so full in some specimens 
that they become repand. Basally the mar
gins come inward with regular full ·curves 
to the pointed, slightly inequilateral base; 

1 Engelhardt, Hermann, Naturwiss. Gesell. Isis in Dresden Abh., 1887, 
p. 37, pl. 1, fig. 16; idem, 1894, p. 10, pl. 1~ fig. 27. 

distad they are regularly curved, the curves 
being flatter than at the base; hence this 
part of the leaflet is 1nore slender than the base. 
Apex narrowly rounded. Petiolules stout ru
gose, 3 or 4 1uillimeters in length, apparently .· 
without exception much curved. Midrib stout 
and generally straight, prominent on the lower 
surface of the leaflet. Secondaries not raised, 
very thin but distinct, eight or nine alternate 
pairs, unequally spaced, branching from the 
midrib at angles of more than 60°, at first 
straight and then curving upward in a broad 
arch some distance from the margin to join the 
secondary next above. Outside of these rather 

· flat arches are small straight laterally directed 
tertiaries, also arched from tip to tip approxi
mately parallel with the margins. Texture 
thin and membranaceous . 

These leaves in their outline, texture, and the 
very characteristic venation are clearly refer
able to Cassia arid approach somewhat closely 
the more lanceolate forms of the associated Cas
sia glen,ni Berry. They are invariably smaller, 
·but in spite of this fact they have a much 
longer petiolule, and they have not been ob
served to show any tendency toward an emar
gination of the tip. They resemble somewhat 
the two smaller species Cassia marshallensis 
Berry and Cassia tennesseensi~ Berry, both of 
which differ in their venation, Cassia tennes
seensis being sessile and not petiolulate. 

The present species is similar to a number of 
existing species of Cassia, the South Americ~n 
Cassia stipulacea Aiton, to mention but one. 
It is also similar to a number of European Ter
tiary species, for example, Cassia feronire Et-. 
tingshausen 2 from the lower Oligocene of the 
Tyrol, or the very wide ranging Cassia lignitum 
Unger,3 which not only occurs all over Europe 
but has been recorded in considerable abun-

. dance from the early Tertiary of eastern Asia 
by Heer. 4 

. 

Occurrence.-Wilcox group, Benton, Saline 
County, Ark. (collected by R. E. Call). Holly 
Springs sand, Holly Springs, Marshall County, 
Miss. (collected by E. W. Berry), and Vaughns, 
near Lamar, Benton County, Miss. (collected 
by L. C. Johnson). Lagrange formation (in 

2.Ettingsbausen, C. von, Die tertiii.re Flora von Haring, p. 91, pl. 30, 
figs. 9-11, 1855. 

a compare with figures in Ettingshausen, C. von, idem, pl. 29, figs. 4Q-
42, and Heer, Oswald, Flora tertiaria Helvetiro, vol. 3, p. 121, pl. 138, 
figs. 22-28, 1859. 

4 fleer, Oswald, Flora fossilis arctica, vol. 5, pt. 4, p. 5.5, pl. 15, figs. 6-8, 
1878. . 
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bods of Wilcox age) : Puryear, Henry County, 
Tenn. (collected by E. W. Berry), 11 miles west 
of Gr11nd J"ttnction in Fayette County, Tenn. 
(collected by E. vY. Berry), and Wicldiffe, B11l
l11rcl County, Ky. (collected by L. C. Glenn). 

Oollections.-U. S. N11tional Museum. 

CASSIA EM:ARGIN.AT.A Berry, n. sp. 
Pla.tes XLV, figure 17b, and XLVIII, figure 5. 

1Jesc1·izJtion.-Leaflets of medium size, 
slightly inequil11teral, ovate in general outline, 
with 11 bro11dly rounded or narrowed, emargi
nn.te n.pex, 11nd a narrowed and rounded or 
b1'011dly cuneate base. Length about 4.7 "to 
5.5 ceB.tin1eters. l\1axinnim width, in the 
Jn.iclclle pn.rt of the leaflet, 1.5 to 2.75 centi
Jneters. l\111rg.ins entire, slightly irregular. 
LcnJ substance thin. Petiolule long and stout, 
n.bout 7 1nillin1eters in length. l\1idrib stout. 
Secon.cl11r.ies very thin, 10 to 12 opposite to 
11lternate, irregularly spaced pairs; they·diverge 
frmn the 1nidrib 11t wide angles, curving up
wn.rd in vn.rying 11rcs, 11nd are regularly canlp
todrmne in the inarginal region. Tertiaries 
fine, but distinct, forming ·large, irregularly 
quadr11nguln.r 1neshes. · 

This fine species closely resetubles some of the 
len.flets of Cassia glenni Berry and Cassia wil
coxia,na Berry in size, outline, texture, and 
venation. It is especially close to some of the 
mnarginn.te len.flets of Cassia glenni, but may 
be readily distinguished frmn both species, 
which are prn.ctically sessile, by its reln.tively 
long petiolule. 

Occ'ltrrence.-I-Iolly Springs sand, Holly. 
Springs, l\1arshall County, l\1iss. (colleoted by 
E. W. Berry). L11grange forn1ation (in beds of 
Wilcox age), 1-~ 1niles west of Grand Junction, 
in Fayette County, Tenn. (collected by L. C. 
Glenn). 

Collections.-U. S. National Museum. 

CASSIA GLENNI Berry, n. sp. 
Plates XLV, figmes 15, 16, 17a, 18, and LII, figure 6. 

Andromeda vac(:inijolim aJfinis. Lesquereux, Am. Jour. 
Sci., 2d ser., vol. 27, p. 364, 1859. 

Lesquereux, in Safford, J. M., Geology of Tennessee, 
p. 428, pl. K, figs. 4a, 4b, 1869. 

Loughridge, Report on the geological and economic 
features of the Jackson's purchase region, p. 196, 
figs. 4a, 4b, 1888. 

1Jescription.-Leaflets different in size and 
outline, 0\7 ate-lanceolate to elliptical-lanceolate, 
with a cuneate base and an equally and regu-

larly narrowed, bluntly pointed apex; or the 
distal part of the leaflet Inay be gradually 
narrowed and more or less extended and the 
tip narrowly rounded; or th9 tip may be and 
commonly is emarginate. Length ranges fron1 
3.75 to 6 centimeters, averaging about 4.75 
centimete1s. Maxirnum width, at or generally 
below the middle, ranges frorn 1.75 to 2.5 
centin1eters, averaging about 1.95 centimeters. 
Petiolule short, not over 1.5 n1illilueters in 
length, so that leaflets are practically sessile. 
Leaf substanoe thin and n1en1branaceous. 
Blade slightly inequilateral. Margins nor
mally full and entire, abnonnally undulate 
like one specimen figured. l\1iclrib relatively 
stout and prominent. Secondaries thi!l, six or 
seven subopposite to alternate pail·s, branching 
fro1n the midrib at angles of 1nore than 45°, 
pursuing a rather straight course, at length 
upward and camptodrome. 

This species is very common at the locality. 
discovered halfway between Grand Junction 
and La Grange, Tenn. The species is named 
for Prof. L. C. Glenn, of Vanderbilt U1iiversity, 
who collected the type Inaterial in 1903. It is 
quite variable f~nd the figured n1aterial illus
trates this variability, which, however, is not 
at all eonfusing, since the narrow rounded or 
more or less emarginate tip and the thin stiff 
texture, together with the sharply in1pressed 
but very fine tertiary venation:, only visible 
with a lens, give the leaflets a perfectly char
aetet·istic appearance. 

It may be matched by a number of the abun
dant existing species of Cassia from the Ameri
can troplcs. Among fossil forms it shows great 
similarity to certain European Tertiary species, 
esp~cially to the abundant and widespread 
Onssia berenices Unger 1 and Cassia hyperborea 
Unger,2 both so common in the Oligocene of 
southern Europe. Some of the forms of these 
species, especially the suite of Cassia berenices 
figured by Heer 3 from the Swiss Miocene, only 
lack the slight emargination of the tip to be 
identical with Cassia, glenni in all its variations. 
It also suggests a form from the Tertiary of 
Bolivia described by Engelhardt 4 as Sweetia 
tertiaria (Mimosacere), but is larger and not 
generically identical. 

1 Unger, Franz, Diofossile Flora von Sotzka, p. 58, pl. 43, figs. 4-10,1850. 
2Jdem, pl. 43, figs. 1-3. 
a Heer, Oswald, Flora tertiaria Helvetiro, vol. 3, pl.137, figs. 42-56,1859. 
• Engelhardt, Hermann, Naturwiss. Gesell. Isis in Dresden Abh., 1887, 

p. 38, pl. 1, fig. 11; idem, 1894, p. 9, pl. 1, fig. 26. 
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An1ong the contemporary species of Cassia 
in the Wilcox group, the species under discus~ 
sion resembles moi·e or less the smaller lanceo
late-pointecl species, Cassia jayettensis; Cassia 
marshallensis, ··and Cassia tennesseensis, but is 
perfectly distinct fron1 these. It is somewhat 
similar to Cresalpinites mississippiensis, which 
is, however, a much smaller, coriaceous form 
with more prominent venation. Cassia wil
coxiana averages about the sa1ne size, but has 
less full margins and a broadly rounded instead 
of a narrowed apex. Sophora wilcoxiana is 
generally elliptical in outline and has more 
numerous secondaries and a more coriaceous 
texture. Cassia glenni is very similar to Cassia 
sapindoides Knowlton of the flora of the Raton 
formation in the southern Rocky Mountain 
province. Two fine· specimens were figured 
fr01n Tennessee by Lesquereux .in 1869 and 
referred to Andromeda. 

. Occurrence.-Holly Springs and Early Grove, 
Marshall County, Miss. (collected by E. W,. 
Berry). Lagrange formation (in beds of Wil
cox age); Somerville, Fayette County, Tenn. 
(collected by J. M. Safford); 1! miles west of 
Grand Junction, in Fayette County, Tenn. 
(collected by L. C. Glenn (U. S. National Mu
seum, No. 3455) and E. W. Berry); bed of 
Mobley Creek, 4 miles southwest of Trenton, 
Gibson County, Tenn. (collected by Bruce 
Wade); and Wickliffe, Ballard County, Ky. 
(collected by L. C. Glenn). 

Collections.-V. S. National Museum. 

CASSIA GLENNI MAJOR Berry, n. var. 
Plate CXI, figure 4. 

Description.:-Leaflets relatively large, ovate 
and approximately equilateral in general 

.outline, the base broadly cuneate and. the tip 
gradually narrowed but eventually rounded. 
M~rgins entire. Leaf substance thin but ap
parently rigid. Length ranges from 6 to 8 
centimeters. Maximum width, in the lower 
part of the leaflet, ranges from 2.2 to 2.8 cen
tinleters. · Petiolules stout, expanded, about 
2 millimeters in length. :Midrib stout, prqmi
nent, slightly curved. Secondaries thin, 
equally spaced, diverging from the midrib at 
angles of about 45°, regularly curved, campto
drome. · Tertiaries thin but well marked. 

This species greatly resembles some of the 
leaflets of Cassia glenni Berry as well as those 

of Cassia emarginata Berry, both of which are 
normally much smaller. It differs from Cas
sia glenni, to which it appears to be most 
closely allied, not only in size but in the de
velopment of a petiolule and the prominence 
of the tertiary venation. The figured type 
shows two superposed leaflets, which if they 
are fr01n a single leaf, as seems probable, ex
,hibit considerable variation in size. 

Occurrence.-Lagrange fonnation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Collection.-V. S. National :Museun1. 

CASSIA LOWII Berry, n. sp. 
Plate LII, figures 7-9. 

Description.-Leaflets differing in size and 
outline, grouped as a single species .because of 
their intin1ate association in the rocks and the 
exact agreen1ent in venation of the different 
for1ns. Outline ranges fromlanceolate to ovate 
as a rule slightly inequilateral. Tips range 
fr01n narrowly pointed through broadly pointed 
to Cinarginate forn1s. Bases rather uniforn1ly 
cuneate pointed. Length ranges frmn 4.5 to 7 
centi1neters. Maximun1 width at or generally 
slightly below the middle, ranging fron1 1.5 to 
2.75 centi1neters. Margins entire. Leaf sub
stance thin. Petiolule short, greatly enlarged, 
in 1nany specimens curved, 2 to 3 n1illin1eters 
in length. ~1:idrib stout throughout its length, 
slightly pro1ninent, generally curved, longi
tudinally striated. Secondaries thin, scarcely 
differentiated fr01n the tertiaries; they diverge 

·fr01n the 1nidrib at angles ranging frmn 30° to 
45° and curve in long ascending can1ptodron1e 
curves subparallel with the lower lateral 
margins. Tertiaries very f;ine but well n1arked, 
for1ning an ascending anaston1osing network. 
Areolation fine, n1ostly pentagonal. 

This species, which is conunon in the Grenada 
formation of Grenada, ~1iss., shows sin1ilarities 
in son1e of its variable fonns to certain other 
Wilcox spe.cies of Legun1inosrn, and possibly it 
should be segregated into two species, thus 
placing the en1arginate leaflets in a distinct 
category. All the speci1nens, however, are 
closely related by identical characters of tex
tu~e and venation, and as very n1any modern 
species show si1nilar variations frcnn acute to 
en1arginate tips it has seCined better to regard 
these forms as const~tuting a single species, 
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espe~ially as their comn1on characters o~ vena
tion set then1 apart fr01n all the other numerous · 
species of Wilcox Legun1inos~. A few of these 
forms which are si1nilar in outline to son1e of the 
varieties of the present species are the following: 

Genus CJESALPINIA Linne. 

ClESALPINIA WILCOXIANA Berry, n. sp. 

Plate L, figures 9-12. 

Description.-Leaflets elliptical in outline 
and of different sizes, ranging fr01n 1 to· 2 centi
nleters. in length and fro1n 4 to 8 millin1eters 
in maxi1nun1 width at or below the middle of 
the leaf. Apex slightly narrower than the 
base, broadly rounded. Base rounded, slightly 
inequilateral. 1\1m·gins entire and full. Tex
ture coriaceous. Petiolule stout., straight, as a 
rule fro1n 1.5 to 2 millimeters in length. 1\1id
rib stout and straight, iwpressed on the upper 
side and prominent on the lower side of the 
leaflets. Secondaries thin and n1ostly inl
mersed, eight or nine pairs, branching fr01n 
the n1idrib at a wide angle, camptodr01ne but 
merging in the tertiary areolation toward the 
margin. A leaflet of this species from Puryear, 
which measures 8 n~illi1neters in length, has a 
petiolule 4.5 1nilliu-leters long. 

Cassia ]Juryem·ensis Berry is suggestive of the 
larger ovate-lanceolate forn1; Cassia wilcoxiana 
Berry is sin1ilar to the mnarginate forn1, and 
Cassia tennesseensis Berry and Cassia fay etten
sis Berry suggest the s1naller lanceolate fonns. 
As previously rmnarked, however, and without 
tak.ing the space to mnunerate the n1inor 
differences, Cassia lowii has 1nuch n1ore as
cendingsecondaries and a well-n1arked venation, 
unlike all the species enmnerated above. It 
1nay be compared with a large nun1ber of recent 
species of Cn.ssia. 

Occurrence.-Grenada fonnation, Grenada, 
Grenada County, :Miss. (collected by Lowe and 
Berry). 

Oollection.-V. S. N ational!\1useum. 

CASSIA MrssrssrPPIENSIS Berry, n. sp. 

Plate LI, figures 10 and ll. 

DescrizJtion.-Pods short, wide, and com
pressed, the peduncle stout and the tip acu-· 
1ninate. Widest at or below the n1iddle and. 
tapering s01newhat distad, distinctly n1ar:. 
gined all around. Texture very coriaceous. 
Veins transverse, very faint and i1nn1ersed. 
Length 3.5 to 4:5 centin1eters. Maxin~un1 
width 1.6 to 1.8 centin1eters. Seeds few and 
of large size. 

This species is clearly distinct frmn the other 
forrns of pods found in the Wilcox group, and 
it therefore becomes necessary to give it a 
specific name,. although it probably represents 
the fruits of one of the nu1nerous species of 
Cassia described fron1 the leaflets. These pods 
resemble s01newhat those of Cassia wilcoxiana 
Berry, but are wider, n1ore regularly rounded, 
n1ore distinctly 1nargined, n1ore acu1ninate, and 
1nore coriaceous, and the venation is n1uch less 
prominent. . 

Occ'ltrrence.-Grenada fonnation, Grenada, 
Grenada County, 1\1iss. (collected by E. N. 
Lowe and E. W. Berry). Lagrange fornuttion 
(in beds of Wilcox age), 1! n1iles west of Grand 
Junction, in Fayett.e County, Tenn. (collected 
by E. W. Berry). 

Oollection.-V. S. N ational!\1useum. 

This species, though the specimens differ in 
size, is rather uniforn1 in outline and is readily 
distinguished frorn associatedfonns of 1\1iinosa
cem and Cmsalpiniacem by its coriaceous. tex
ture, its Cmsalpinia venation, which is stronger 
than in Min1osites, its relatively long petiolule 
and its symmetric appearance, although the 
leaflets ar~ really 1nore or less inequilatern1. 

The existing species of Cmsalpinia · nurnber 
about two score forn1s of the Tropics of both 
hernispheres, none of which reach the United 
States except· two or three species of the 
Florida Keys which are often referred to the 
allied genus Poinciana Lilme. The leaflets 
of Ocesalpinia wilcoxiana can be closely n1atched 

· by those of several existing West Indian and 
tropical Americn.n species, for example, Ocesal
pinia bahamensis Lamarck, and this resenl
blance is so close that ·the present for1n is 
referred without hesitation to the g~nus 

Crosalpinia and not to the somewhat less 
definite fonn genus Cmsalpinites, which is used 
for allied forms referable to the fmnily Cmsal
pilliacem, whose generic . affinity can not be 
positively settled. 

Guppy 1 discusses the three oriental strand 
species-G. nuga (Aiton), 0. bonducella (Flmn-

1 Guppy, H. B., Observations of a naturalist in the Pacific, vol. 2, 
Plant dispersal, p. 183, 1906. 
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ing), and 0. bonduc (Roxburg). The second 
of these is· cosn1opolitan and its seeds float 
uninjured for months. There. are a number 
of records of their occurrence in the drift on 
the Irish and Scandinavian coasts. Robert 
Brown. recorded a plant raised frmn a West 
Indian seed washed up on the Irish coast, and 
these features of distribution are discussed by 
Hemsley, Schimper, Guppy, and Sernander. 

. The fossil species of Cresalpinia are numer
ous, numbering more than a score, besides 
about an equal number of forms of Cresal
pinites. They are largely represented in the 
European Tertiary, commencing with the 
upper Eocene. In ·this· country our previ
ously known Eocene floras have been of a rather 
different type, and legun1inous fonns have not 
been discovered in the1n in great quantities. 

A few fossil forms that resemble the present 
species are Leguminosites calpurnioides Sa porta 1 

' from the French Oligocene, which is practi
cally identical with the larger leaflets of the 
American Eocene form except that ·the French 
form has a shorter petiolule. Oc.esalpinites 
colligendus Saporta 2 from the lower Oligo
cene of France is practically identical with the 
·smaller forn1s of the present species, Oopaifera 
relicta Unger 3 from Radoboj in Croatia is also 
aln1ost exactly like the larger leaflets of the 
present species. Other similar forms from the 
Tertiary of Bolivia are described. by Engel
hardt as Platipodium potosianum 4 and Dre
panoca?·pus frankei 5 and are supposed to repre
sent these two allied genera of papilionaceous 
trees, which in the existing flora are eonfined 
to the American Tropics. Another fossil speeies 
which closely resembles the larger leaflets of 
Oc.esalpinia wilcoxiana Berry is deseribed by 
Engelhardt 6 as Cassia longifolia. It is from 
the Tertiary of Ecuador. 

Oc.esalpinia wilcoxiana was apparently com
mon throughout I-Iolly Springs time. North
ward it appears to have been replaeed by speeies 
of Min1osites. · 

I Saporta, G. de, Etudes sur la vegetation du sud-€st de la France a 
. l'cpoque tertiaire, vol. 3, p. 189, pl. 7, fig. 7, 1867. 

2 Saporta, G. de, Dernieres adjonctions a la fiore fossile d'Aix-€n
Provence, p. 121, pl. 19, fig. 24, 1889. 

a Unger, Franz, Sylloge plantarum foss ilium, vol. 2, p. 32, pl. 11, fig.ll, 
1862; Die fossile Flora von Radoboj, p. 154, pl. 3, fig. 10, 1869. 

4 Engelhardt, Hermann, Naturwiss. Gesell. Isis in Dresden Abh., 
1804, p. 12, pl. 1, fig. 41. 

5 Idem, p. 8, pl. 1, figs. 36-38. 
o Engelhardt, Hermann, Senckenbergische naturf. Gesell. Abh., vol. 

· 10, p. 19, pl. 2, figs. 15 and 16, 1895. 

Occurrence.-IIolly Springs sand, E~trly 
Grove and I-Iolly Springs, Marshall County, 
Miss. (eollected by E. W. Berry). Lagrange. 
formation (in beds of ·Wilcox age), Puryear, 
I-Ienry County, and Pinson, Madison County,. 
Tenn. (collected by E. W. Berry). 

Oollections.-U. S. National :Museum. 

Genus CfESALPINITES Saporta • 

C1ESALPINITES PINSONENsrs Berry, n. sp. 

Plate L, figure 13. 

Description.-Leaflets small and sessile, at-· 
tached somewhat· obliquely, broadly ellipticnJ 
in outline, about 7 n1illimeters in length by 4.5 
millimeters in maximun1 width in the basal 
half. Apex broadly rounded, with a mucro
nate point at the end of the midrib. Base, 
broadly rounded, somewhat inequilateral, and 
broader than the apex. :Margins entire. Tex
ture coriaeeous. Venation in1mersed, even the. 
midrib seareely discernible. 

This small, almost orbieu]ar leaflet is clearly 
allied to Cresalpinia. It is sparingly repre-· 
sented at Pinson and the material eolleeted. 
shows only the upper surface of the leafl~ts, so· 
that the venation charaeters can not be n1ade· 
out. It is n1uch smaller than most of the forn1s. 
of Cresalpiniaeere and Mimosacere deseribed 
from the Wilcox deposits and is not close to any 
previously described forms. It suggests some
what Oc.esalpinia sellardsi Berry, a true Cresal-· 
pinia, which eomes from the Alum Bluff forina
t.ion of Florida, and in which the leaflets were· 
more inequilateral at the base and consequently 
borne at a more oblique angle on the rachis. 

A nun1ber of species described from later 
Tertiary horizons of Europe are similar to the 
form under diseussiol), for example, the lower· 
Oligocene forms (Stan1pian) of Oc.esalpinia 
townshendi Heer. 

Oc.esalpinites pinsonensis eomes from the· 
basal sands of I-Iolly Springs or n1iddle Wileox 
age near the eastern boundary of Madison. 
County, Tenn., and is of especial interest on . 
that account. It is very close but somewhat. 
larger than a forn1 from the Tertiary of Bolivia 
deseribed by Engelhardt 7 as Desmodium ellip
ticum. 

7 Engelhardt, Hermann, Naturwiss. Gesell. Isis in Dresden Abh.,. 
1894, p. 8, pl. 1, figs. 42-44. 
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Occurrence.-Ln,grange formation (in beds of 
Wilcox ago), Pinson, :Madison County, Tenn. 
(collected by E. W. Berry). 

Collection.-U. S. National Museun1. 

ClESALPIN:n'l~S BENTONENSIS Berry, n. sp. 

Plate L, figure 14. 

Desc?'iJJtion.-Leaflets 'elliptical in general 
·Outline, the apex sharply en1arginate and the 
base rounded or broadly pointed. Margins 
entire, slightly 1Uldulate. Texture coriaceous. 
Length about 3 centi1neters or slightly less. 
~fn ... xilnmn width 1.5 centimeters, in the basal 
h111f of the leaflet. Apical ears directed up
Wl1rd, rather uniformly and broadly rounded. 
~1idrib stout and straight. Secondaries thin, 
n,scending, catuptoch·ome, insensibly merging 
in to the tertiary areolation in the upper part 
of tho leaflet. Tertiaries fonn s1nall arches in 
nutrginal region. 

This species is unfortunately bn.sed on the 
single incomplete fragment figured, and were it 
not for its striking unlikeness to the other 
Inmnbers of the Wilcox flora it would be unsafe 
to .fonn the basis of a new species. It resem
bles a number of recent species of Cresalpinia 
and also the fossil fonn described by I-Iee~ as 
Tephrosia eurOJH13a.1 It is not unlike some of 
tho fonns of Podogonium lyellianum lleer.2 It 
nuty be distinguished frmn Dalbergia, Colutea, 
Buruelia, Sapotaeites, and other genera with 
retuse or en1arginate tips, not only by the vena
tion but by its being narrower distad than 
proxunacl, whereas these genera have leaves or 
leaflets which are usually narrowly pointed at 
tho base and widest above the midclle. 

Occurrence.-Wilcox group, Benton, Saline 
County, Ark. (collected by R. E. Call). 

Collection.-U. S. National ~{useum. 

CJESALPINITl~S l\HSSISSIPPIENSIS Berry. 
Plate L, :figure 16. 

Description.-Leaflets ovate-lanceolate in 
·outline, the base broadly rounded, nearly 
equilateral, sessile, and the apex narrowed and 
bluntly rounded. Length about 2.2 centi.:. 
1neters. ~{n,xiJnum width about 8 1nillimeters, 
in the basal half of the leaflets. ~1argins entire, 
regularly and full c1u·ved. Texture coriaceous~ 
Midl'ib stout, prmninent. Secondaries thin, 

1 Rocr, Oswald, Flom tortiaria Hclvctiro, vol. 3, p. 101, pl. 133, figs. 
1-a, 1s1m. 

2 Idem, p. 117, pl. 136, figs. 22-52. 

about 10 pairs, branching from the n1iclrib at 
.angles of about 45°, curving upward, canlpto
drome, n1ore or less n1erging with the fine but 
distinct tertiary areolation. 

This species closely resembles the larger 
leaflets of Oresalpinia wilcoxiana Berry, but is 
narrowed upward and also unlike that species 
in the absence of a petiolule. It 1nay be conl
pared with a nun1ber of very si1nilar fossil and 
existing species· of Acacia, Cresalpinia, ~1inwsa, 
and allied genera. 

Occurrence.-I-Iolly Springs sand, Holly 
~Springs, ~1arshall Comi.ty, ~{iss. (collected by 
E. W. Berry). 

Oollection.-U. S. National Museum. 

C.lESALPINITES (PARIGNSONIA ~) ACULEATAFOLIA 
Berry, n.' sp. 

Plate L, :figure 15. 

Description.-Leaflets small, equilateral, anc~ 
sessile or minutely petiolulate, obovate-lance
olate in outline, the apex broadly rounded and 
the base somewhat narrowed and pointed. 
Length 5 or 6 millin1eters. M:aximun1 width 
about 2.5 to 3 millimeters, above the n1idclle. 
~1m·gins entire. Texture subcoriaceous. Mid
rib relatively stout, curved, pron1inent on the 
under side of the leaflet. Secondaries for the 
n1ost part 1uerged with the tertiary areolation 
and indistinguishable fron1 it. Two or three 
pairs of s-econdaries stand out slightly as 
ascending, gently curved-, and cainptoclrmne. 

This species is the sn1allest fonn thus far 
known from the Wilcox flora and "is clearly dis-· 
tinct fron1 the associated species of Cresal
piniacere or Mimosacere. Though 1nuch sn1aller 

. mid relatively shorter and broader, it suggests 
J1.imosites spatulatus Berry of the oYerlying 
Claiborne group. Among Recent forn1s it 
suggests the leaflets of Parkinsonia, especially 
Parkinsonia aculeata Linne, the so-called horse 
bean, so widely planted throughout· the West 
Indies and other tropical co1rntries and in
digenous in low n1oist spots from the lower Rio 
Grande to Lower California. 

The genus Parkinsocia contains only three 
or four existing species in the warmer parts of 
North America and. South Mrica. I mn only 
acquainted with one fossil fonn, Parkinsonia 
recta Laurent 3 fron1 the Tongrian of France. 
The leaflets of that species are very similar 

a Laurent, Louis, Floro des calcaires de Celas, p. 140, pl. 14, figs. 18-21, 
. 1899. 
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to those of Ocesalpinites (Parkinsonia?) acu
leatajolia and are authenticated by their asso-. 
ciation with the characteristic seeds and torose 
pods. No such certainty exists regarding the 
Wilcox form, which 1nay be only a s1nall obo
vate form of Cresalpinites. Forms from the. 
E:uropean Oligocene and Miocene referred to 
the genus Edwardsia Salisbury, of the Papili
onacere (Sophorere), recent species of which in
habit New Zealand and South An1erica, are not 
unlike the present species. This is especially 
true of Edwardsia parvifolia Heer 1 fron1 the 
Aquitanian of Switzerland. Another similar 
fossil forn1 is one from the Tertiary of Bolivia, 
described by Engelhardt 2 as Hedysarum bolivi
anum (Papilionacere) and co1npared with the 
existing Hedysarum jalcatum De Candolle,. a 
species ranging from Mexico through Central 
America to Brazil and Peru. 

Occurrence.-La:grange formation (in beds of 
Wilcox age), Puryear, I-Ienry County; Tenn. 
(collected by E. W. Berry.) 

Oollection.-U. S. National Museum. 

Genus GLEDITSIOPHYLLUM Berry. 

GLEDITSIOPHYLLUM EOCENICUl\:1 Berry, n. sp. 

Plate XLVI, figures 1-7. 

Descri1)tion.-Leaves compound, odd-pin
nate, thereby differing from the modern spe
cies of Gleditsia. Petiole rather stout, slightly 
enlarged proximad, about 3 centimeters in 
length, with6ut a petiolar gland·. Leaflets 
subopposite to alternate, 1.5 to 2.5 centimeters 
·apart, differing 'in size, ovate-lanceolate to 
lanceolate in outline, more or less inequilateral; 
the apex bluntly pointed or n1ore or less 
rounded and the base pointed and more or less 
inequilateral. The arrangen1ent is opposite to 
alternate, as in Gh}clitsia. Terminal leaflet does 
not differ from the lateral leaflets except that 
it is slightly larger in many specimens. Length 
ranges from 3.5 to 6.35. centimeters and aver
ages about 4.5 to 5 centimeters. Maximum 
width, which is below the middle, ranges from 
7 to 13.5 n1iUimeters and averages about 8 
millimeters. Margins entire, but minutely un
dulate in some specimens. Leaf substance con
sistent, comparable with that of Gled#sia 

1 Heer, Oswald, Flora tertiaria Helvetim, vol. 3, p. 107, pl. 133, fig. 41, 
1859. . 

2Engelhardt, Hermann, Naturwiss. Gesell. Isis in Dresden Abh., 
1894, p. 7, pl. 1, figs. 62, 63. 

triacanthos Linne. Leaflets petiolulate. Petio
lules stout, recurved, about 2 miliin1eters in 
length, reticulately wrinkled, ·as in n1odern 
forms. :Midribs stout, somewhat curved, prom
inent on the lower surface of the leaflet. Sec
ondaries generally 9. or ·10 subopposite pairs, 
thin but distinct. They branch from the nlid
rib at angles of about 45°, curving .upwm~d, 
camptodromo. Tertiary venation neariy as 
pr01ninent as the secondary. It consists of 
branches from the midrib that parallel the sec
ondaries and help to form the internal polygo
nal meshes and marginal branches 'vhich arch 
in that region. 

This species, which ranges from about the 
middle to the top .of the Wilcox, shows a con
siderable diversity in the size and outline of 
its leaflets, which are r..ot, however, as dissimi
lar in this respect as the leaflets on a single leaf 
of the existing Gleditsia triacanthos. Some of 
the le!J.ves of Gleditsiophyllum eocenicum are de
cidedly inequilateral, the base being ne9.rly 
straight and narrowly cuneate on one side of 
the midrib and broad and fully rounded on the 
other side. Some of the leaflets are narrow 
and somewhat falcate, with pointed tips, and 
others are broad, with rounded tips. Narrow 
leaflets may have rounded tips and broad leaf
lets pointed tips. Most of these variations are 
~hown in the specimens figured, in. several ·of 
which the leaflets are still attached to the leaf 
stalk. The species is well characterized, how
ever, the sharply impressed thin venation being 
sufficient for its identification. It is repre
sented by an abundance of material, which in 
many respects is very similar to modern spe
cies of Gleditsia. Naturally it .resembles nu
merous allied modern genera with this type of 
foliage, and there are numerous allied fossil 
forms with which it may be compared. It dif
fers from Gleditsia in its odd-pinnate character, 
which is also a feature that serves to distinguish 
it from Cassia, as does also the absence of a 
petiolar gland. 

Gleditsiophyllum eocenicum bears a general 
resemblance to the genus Podogonium,3 sev
eral species of which are so common in the later 
Tertiary of Europe and also present in North · 
America. Podogoniu1n generally has, how
ever, a broadly rounded apex and inequilateral 

SHeer, Oswald, op. cit., p. 113. 
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venn.tion in tlie basal region of its leaflets. 
Saportn. 1 figures a leaf frmn the lower Oligo
cone of southern France, which he refers to the 
larger-loafed species Diospy1·os varians, a form 
aln1ost idonticn.l in size, outline, and venation 
with the species under discussion. 

I .estn.blished the genus Gleditsiophyllum 2 

for an Upper Cretaceous species of Cmsalpinia
cem frmn tho Coastn.l Plain of North Carolina, 
which is 1nuch like the present species, espe
cin..lly the ln.rger-leafed forms. It may bear an 
ancestrn.l relationship to· this lower Eocene 
fonn which is so exceedingly common at the 
Puryear locality. 

The 1nost similar fossil forms are the abun
dant leaves frmn the Oligocene of Haering in 
the Tyrol described by Ettingshausen as Cctssia 
ze1Jhy1'i 3 and Cassia pseucloglanclulosa. 4 Cassia 
pseucloglamr.Zulosa in particular is extremely 
close to this An1erican Eocene species. 

OccU'I''I'ence.-Grenada fonnation, Grenada, 
Grenada Cotinty, Miss. (collected by E. N. 
Lowe and E. W. Berry). Beds of Wilcox age, 
Calaveras Creek, Wilson County, Tex. (col
lected by Alexander Deussen); 1 ~ miles north
east of :Mn.nsfield, De So to Parish, Lit. (collected 
by G. C. :Matson and 0. B. I-Iopkins). Lagrange 
for1nation (in beds of Wilcox age), Puryear, 
I-Ie.nry County, Tenn. (collected by E. W. 
~erry). 

Collections.-U. S. National Museum. 

GLEDITSIOPHYl~LUM OVATUM Berry, n. sp. 
Pla.te LI, figme l. 

Desc?'ilJtion.-Leaflets Slnall, ovate in general 
outline, the tip broadly rounded and the base 
narrowly cuneate. Length about 1.5 centi
Inoters. }.1a..-xinuun width, 1nidway between 
tho apex and the base, about 6 n1illin1eters. 
}.1m·gins entire. 1'exture subcori.aceous. Peti
olule not preserved. }.1idrib stout throughout, 
curved, not especially pron1inent, secondaries 
thin, ascending, scarcely differentiated fron1 
tho tertiaries, clictyodrmne. 

This s1nall fonn is distinct frmn those forn1s 
of si1nilar outline referred to Min1osites, Cffi'sal
pinia, and Cmsalpinites. It suggests Dalber
gia, but because of its uncertain generic re~a
tionship it is referred to the fonn genus Gledit-

JSaporto., G. do, Etudes dolo. v~gctation du sud-est de la France a 
l'cpoquo tortlalro, vol. 2, p. 107, pl. 6, fig. 4, 1866. 

2 Berry, E. W., 1'orroy Bot. Club Bull., vol. 37, p. 197, 1910. 
BEttingshauson, C. von, Dio tertiiire Flora von Haring in 'firol, p. 90, 

pl. 30, figs. 1-8, 1855. 
4Jdom, p. 89, pl. 29, figs. 48-55. 

siophyllu1u, with the other fonus of which its 
venation is practically identical. It is rare 
and may represent an abnormal leaf of Gleclit
siophyllum eocenicum Ben~y. 

Occur?·ence.-Lagrange fonuation (in beds 
of Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Collection.-U. S. National }.1useun1. 

GLEDITSIOPHYLLUM CONSTRICTUl\1 Berry, n. sp. 

Plate LI, figure 4. 

Desc?·izJtion.-Leaflets oblong-lanceolate in 
general outline, the tip bluntly pointed and 
the base cuneate, constricted to the 1nidrib in 
the apical region to fonu an oblong basal por
tion 2.5 centin1eters long and 8 1nillin1eters in 
maxin1un1 width in the Inidclle. Both apical 
and basal portions are slightly inequilateral. 
Margins .entire, regularly curved. Texture 
subcoriaceous. Petiolule not preserved. }.1id
rib curved, stout. Secondaries nu1nerous, thin, 
ascending, curved, dictyodrmue, scarcely dif
ferentiated frmn the tertiary areolation. 

The general character of these leaflets allies 
then1 with Gleditsiophyllum eocenicum, and 
their rarity at a locality where that specie$ is 
very abundant lends son1e ground to the theory 
that they represent abnonnalleaflets of eoceni
cum. As this theory is incapable of verifica
tion, they are given a specific nan1e in allusion 

· to the constriction that divides the lmnina 
into a s1nall distal and a larger proxi1nal seg
ment, a character which serves at once to 
distinguish the present fr.on1 all the other 
fonns of legun1inous leaflets found in the 

·wilcox. 
Occurrence.-Lagrange fonnation (in beds of 

Wilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E. W~ Berry). 

Collection.-V. S. National :Museum. 

GLEDITSIOPHYLLUM: ELLIPTICUM: Berry, n. sp. 

Plate LI, figures 2 and 3. 

Description.-Leaflets sn1itll, so1newhat irreg
ularly elliptical in general outline, widest at the 
middle, and about equitlly rounded itt the 
~pex and base. Length about 6.5 n1illimeters. 
}.1aximun1 width about 5 millimeters. }.1m·gins 
entire, regulm·ly rounded. Texture relatively 
su bcoriaceous for so s1nall a form. Petiolule long 
and stout, curved, abo.ut 4 1nillin1eters in length. 
Midrib stout, stritight, and pron1inent. Second-
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aries very thin, scarcely. differentiated from ter
tiaries, and more or less obsolete by immersion. 

This apparently rare species is of uncertain 
generic affiliation and it is therefore referred to 
the form genus Gleditsiophyllum. It may be 
distinguished at once from the other species 
referred to this genus by its relative shortness 
and from all the Wilcox forms in this ge11us or 
other leguminous genera by the _relatively long 
petiolule. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, flenry County, Ten11. 
(collected by E. W. Berry). 

Oollection.-V. S. National Museum. 

GLEDITSIOPI:IYLLUl\f MINOR Berry, n. sp. 

Plate LI, figures 5 and 6. 

Description.-Leaflets very small, lanceolate 
in general outline, tapering from about the mid
dle and equally pointed at both ends, petiolu
late. Length about 1. 75 centirileters. Maxi
munl width, in the middle part of the leaflet, 
about 3 n1illi1neters. Margins entire. Tex
ture coriaceous. Petiolule stout, relatively 
elongated, about 2.5 millimeters in length. 
:Midrib relatively stout and prominent, straight. 
Secondaries scarcely differentiated from the 
tertiaries, thin, few in number, diverging fron1 
the midrib at acute angles, curved, ascending 
subparallel with the lateral margins for long dis
tances, cmnptodrome. o Tertiaries thin, form-
ing fine n1eshes. · 

This tiny-leafed species is closely allied to 
Gleditsiophyllum eocenicum Berry. It is much 
less abundant and differs in its much s1naller 
size, being only half as large as the smallest 
lmown leaflet of that species. It also differs in 
its equilateral form and in being widest medi
anly instead of in the lower half of the leaflet; 
in its relatively more coriaceous texture; 
longer petiolule; and in its less numerous, less 
differentiated, and more ascending secondaries. 

Occurrence.-L'agrange formation (in beds of 
Wilcox age), Puryear, flenry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-V. S. National Museum. 

GLEDITSIOPHYLLU:MJULGARDB.NUM Berry, n. sp. 
Plate LI, figure 9. 

Description.-Pods short, wide, and flat. 
About 6.5 centimeters in length by about 

2 centimeters in maximum width. Both ends 
bluntly pointed. Venation thin, oblique, and 
anastomosing. Substan~e thin and wrinkled, 
having a septate appearance between the 
seeds. Seeds .numerous, relatively s1nall for 
the size of the pod, orbicular, lenticular. 

It is obviously futile to endeavor to deter
mine the botanic affinity of this pod, which is 
clearly referable to the Leguminosoo and as 
clearly distinct from the other forms of pods 
described from the Wilcox group. It is there
fore referred to the form genus Gleditsiophyl
lum mid named in honor of E. W. I-Iilgard, who 
discovered this fossiliferous locality n1ore than 
half a century ago. 

Occurrence.-Ackerman formation, flurleys, 
Benton County (formerly part of Tippah 
County), Miss. (collected by E. N. Lowe and 
E. W. Berry). 

Oollection.-V. S. National Museun1. 

GLEDITSIOPI:IYLLmi FRUCTUOSUl\f Berry, n. sp. 

Plate LI, figure 7. 

Description.-Indehiscent, n1anyseeded, non
septate, flat pods of large size. Outline oblong 
linear and ends bluntly rounded. The base is 
missing, but was probably somewhat n10re 
pointed. than the apex. Texture coriaceous 
but not ligneous, showing no veins. Length 
probably variable, as in the modern Gleditsia 
triacanthos. The specin1ens do not show their 
whole length, owing to the jointing of the clay 
and not to the breaking of the pods before fos
silization. Estimated length, 10. to 15 cen
timeters. Width 2.25 to 2.50 centimeters. 
The margins are approximately straight and 

·parallel and are not appreciably thickened. 
Seeds lenticular, obova.te, 1.5 to 2 centimeters 
long and about 1 centimeter wide. 'l 

This species strongly suggests the variable 
pods of our con1mon honey locust, Gleditsia tri
acanthos Linne, but it can not be correlated 
with certainty with this genus, since it is 
equally close to the pods of several more or 
less closely related genera, and a number of 
fossil pods of similar characters have been re
ferred to Acacia, for example, Acacia 1nicro
phylla Unger 1 from Sotzka, Styria, which is 

1 Unger, Franz, Die fossile Flora von Sotzka, p. 59, pl. 46, figs. 11, 12, 
1850. . 
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very similar except for its sn1aller seeds; Gle
ditsia 1.vesseli Weber, 1 fron1 the Miocene of 
Switzerland and Germany, which also has 
snuillei· seeds; Acacia brongniarti W atelet, 2 

fro1n the Ypresian of the Pm:is Basin, which is 
sin1ilar in size and for1n and in . the size of the 
seeds, but has n1ore pointed ends. 

Gle(litsioJJlLyllum fructuosum is not abundant 
and is only known· from the one locality at 
I-Iolly Springs, Miss., where such a variety of 
pods have been collected. It is referred to the 
forn1 genus Gleditsiophyllum rather than to 
any 1nodern genus. Leaflets described as Gle
dits·iophyllum eocenicum Berry are yery abun
dant in the deposits of Wilcox age, at Puryear, 
Tenn., but none of these have been fom1d in 
association with these pods. 

Occurrence.-Holly Springs sand, HoUy 
Springs, Marshall Com1ty, Miss. (collected by 
E. W. Beny). 

Oollection.-U. S. National Museum. 

GLEDITSIOPHYLLUM ENTADAFORM:IS Berry, n. sp. 

Plate LIV, figure 5. 

Description.-Indehiscent pods of large size, 
oblong-elliptical in outline, of a ler..thery or lig
neous c~msistency, several-seeded. Apex ine
quilaterally and bluntly pointed. Base miss
ing. Seeds large, orbicular, lenticular. Length 
unknown. Width about 3 centimeters. Mar
gins nearly parallel, slightly constricted be
tween the seeds. The single specimen shows 
traoes of pm·titions between the seeds and very 
stroi1gly suggests a relationship with the genus 
Entn.da .Adanson (often and perhaps more prop
erly nmned Lens, a name proposed by Stiokman 
in 17 54), which in the existing florn has several 
species known as sea beans or snuffbox sea 
beans in the strand flor~ of tropio~l America 
m1d Asia. They are distributed by ooean cur
rents. Fossil species are rare. Unger de
scl'ibed two species many years ago, Entada 
polyphemi,3 from Sotzka in Styria, and Entada 
1Jrimogenita,4 frmn Radoboj in Croatia. En
ta(la p1·imogenita shows considerable resem
blance to the present species but has smaller 
seeds. Watelet described a somewhat doubt-

1 Uoor, Oswald, Flora tortiaria Holvotiro, vol. 3, p. 108, pl. 133, figs. 
li5-5!), 1850. 

n Wntolot, A., Description des plantos fossiles du bassin do Paris, p. 
240, pl. 00, figs. 1-3, 1806. 

D Unger, Fr!Wz, Syllogoplnnto.rum fossilium, vol. 2, p;-36, pl. 11, fig. 23, 
180~ • 

• Idem, pl. 11, fig. 22. 
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ful species, Entada, dnbia,5 fro1n the Ypresian of 
the Paris Basin, which is even sn1aller than the 
present Wilcox species. · 

Occurrence.-Holly Springs sand, !folly 
Springs, Marshall County, :Miss; (collected by 
E. W. Berry). 

Oollection.-U. S.- National Museum·. 

Family PAPILIONACElE. 
Genus SOPHORA Linne. 

Leaflets inequilateral, bluntly pointed at both ends, 
petiolulate ................... . Sophora palreolob1jolia. 

Leaflets elliptical, approximately equilateral: 
Sessile, emarginate at apex arid base. 

Sophora henryensis. 
Slightly emarginate apex, pointed base, long petiolu-

late ........................... Sophora lesquereuxi. 
Rounded at both ends, oblong-elliptical. 

Sophora wilcoxiana. 
Somewhat narrowed apex,repand. Sophora repandifolia. 
Conspicuously mucronate ........ . Sophora mucronata. 
Ovate~elliptical, pointed ...... . Sophora puryearensis. 

SoPHORA WILCOXIANA Berry, n. sp. 

Plate XLVII, figures 1-13 .. 

Description.-Leaves pinnate, rachis stout, 
and leaflets opposite at intervals of about 1.5 
centimeters. Leaflets differ greatly in size, 
ellipti~al, and nearly equilateral ·in outline. 
The apex is broadly rounded, and the base is 
broadly rounded, or in some specimens broadly 
ouneate and slightly inequilateral. Length 
ranges from 2 to 6 centimeters, averaging be
tween 3 and 4 centimeters. Maximum width, ' 
which is about midway between the apex and 
the base, ranges from 8 millimeters to 2.5 centi
meters, averaging about 1.75 centimeters. Mal~
gins entire, full, and generally almost evenly 
rom1ded. Apex. broadly 1•ounded and genera1ly 
equilateral; in some specimens almost trun
cate, in others nan·owed somewhat and slightly 
inequilateral, with a tiny mucronate point. 
Base as a rule b1·oadly rounded, but like the 
apex· 1•anging from broadly pointed, through 
narrowly rounded, to broad and truncate forms; 
some specimens not perceptibly ineqvilateral 
but others distinctly so. Petiolules very small 
·and thickened. Midrib very stout and straight, 
prominent on ·the lower sm·faee of the leaflet, 
forming a small mucronate point at the apex of 
the leaf. Seoondaries seven or eight, thin, sub
opposite to alternate pairs, branching from the 
midrib at angles of about 45° or slightly more, 

b Watelet, A., op. cit., p. 24!i, pl. 60, fig. 5. 
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rather straight at first and then cm·ving up
ward, camptodrome. Texture coriaceous. 

This fine species is indisput'ably allied to 
Sophora in all of its ohatacters. It· is very 
abundant in Henry County, Tenn., and though 
decidedly variable in size preserves its essential 
characters with remarkable uniformity and is 
readily distinguishable from associated forms 
by its texture alone. The. leaflets have almost 
invariably been found detached, but in several 
specimens they lie side by side in the clays in a 
manner indicating their pinnate arrangement 
along the petiole of a compound leaf, and in one 
specimen several are attach3d to the rachis. 
They average larger and are narrower than 
most of the other Wiloox species of Sophora. 
The smallest specimens resemble somewhat the 
larger leaflets of Ocesalpinia wilcoxiana Berry, 
which have, however, a 1elatively long petio
lule. They also resem~le those from the Ter
tiary of Bolivia described by Engelhardt 1 as 
Dalbergia chartacea. They average about the 
same size and have the same outline as the 
leaflets of Cassia wilcoxiana Berry, but are more 
coriaceous in texture and have more nume~·ous 
and sttaighter secondaries and in general a 
more perfectly elliptical form. The mucronate 
point at the apex of the midrib serves to readily 
distinguish them from as::;ooiated forms. 

Sophora wilcoxiana may rightfully be con
sidered to be the ancestral form of a closely 
allied species, Sophora claiborniana Berry, of 
the middle Eocene of the Mississippi embay
ment region, which is almost identical with 
the smaller leaflets of Sophora wilcoxiana. In 
general, however, Sophora wilcoxiana averages 
very much larger and wider· and has a more 
prominent venation and a mucronate tip. 

There are about 25 existing species of shrubs 
and small trees referred to the genus Sophora, 
which are scattered over the warmer parts of 
both hmnispheres and are found on all tropical 
seashores. Two arborescent forms occur along 
our western Gulf coast where they show a pref
erence for moist calcareous soils along streams. 
One of th~se Texan species, Sophora secundi
flora De Candolle, the coral bean, has leaflets 
very similar to those of Sophora wilcoxiana. 
Other existing speCies are likewise very similar 
to this species, as for example Sophora tomen
tosa Linne, a cosmopolitan tropical strand 

1 Engelhardt, Hermann, Naturwiss. Gesell. Isis in Dresden Abh., 1894, 
p. 8, pl. 1, fig. 25. 

plant. .The dry pods float for a week or two 
and then decay, liberating the buoyant seeds, 
which float uninjured for several months, ac
cording to the experimental evidence of both 
Schimper and Guppy.2 

The genus is well represented in European 
Tertiary floras fr01n the Eocene to the Pliocene 
but has not been previ.ously recognized in 
North America, somewhat sin1ilar leaves fron1 
our western Tertiaries being usually referred 
to the genus Quercus. Among the described. 
fossil forn1s Sophora wilcoxiana greatly resem
bles Sophora europcea, which was compared by 
Unger, its original describer, with the existing 
Sophora tomentosa Linne. Sophora europcea 
has been identified by numerous students at 
a large number of Europe-an localities. It is 
a later form, extending from the Oligocene 
through the :Miocene. It is exceedingly vari
able and is n;IOre like the Wilcox species So
phora henryensis Berry, only the more elongate 
leaflets are like the present species, and then 
they are usually n1ore inequilateral.3 Plate 
XL VII well illustrates the character and varia
tions of Sophora wilcoxiana. 

Occurrence.-,-Wilcox group, Atchison clay 
pit, Perla, near Malvern, Hot Spring County, 
Ark. (SW. i sec. 24, T. 4 S., R. 17 W.) (col
lected by R. E. Call in 1891); Bolivar Creek, 
3! miles north of Harrisburg, Poinsett County, 
Ark.(~) (collected by L~ W. Stephenson); 
and 2-! mil~s southeast of Naborton, De Soto 
Parish, La. (collected by G. C. Matson and 
0. B. Hopkins). Holly Springs sand, Holly 
Springs, Marshall County, Miss. (collected by 
E. W·. Berry). Grenada.formation, Grenada, 
Grenada County, Miss. (collected by E. N. 
Lowe and E. W. Berry). Lagrange forma
tion (in beds of Wilcox age), Puryear, Henry 
County, Tenn. (very common) (collected by 
E. W. Berry), and 1! n1iles west of Grand 
Junction, in Fayette County, Tenn. (collected 
by L. C. Glenn). 

Oollections.-U. S. National Museum. 

SoPHORA PURYEARENsrs Berry, n. sp. 

Plates LII, figure 3, and CIX, figure 3. 

Description.-Leaflets ovate or elliptical and· 
somewhat· inequilateral in general outline, 
broadly rounded at the base, narrowing for their 

2 Guppy, H. B:, Observations of a naturalist in the Pacific, vol. 2, 
Plant dispersal, pp. 147, 579, 1906. 

a Unger, Franz, Die fossile Flora von Sotzka, p. 57, pl. 42, figs. 1-5, 1850. 
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upper third to an ultin1ately blunt point. Length 
ranges :frmn 3.75 to 6.5 centimeters. :Maxi
Dltnn w:idth, n1iclway between the apex and the 
base, about 1.75 to 2.25 centimeters. Margins 
entire, slightly reYolute. Texture subcori
aceous. Petiolule rather stout, curyed, about 
4 n1.ill.in1etcrs in length. Midrib stout, promi
nent. Secondaries stout but 1nore or less 
iJmnerscd in the leaf substance; about six to 
e.ight irregularly spaced pairs diYerge fron1 the 
midrib at angles of about 55° or nwre, curve 
regularly and are can1ptodrmne some distance 
frmn the n1argins. Tertiaries obsolete. 

This species, which apparently is rare, is 
well differentiated 1:tn1ong the rather nun1erous 
spec.ies.rcferred to Sophora in the Wilcox flora. 
It Jnay be cmnpared with several existing spe
cies in Sophora and allied genera. 

Occttt/1'1'ence.-Lagrange fonnation (in beds 
of vVilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E. W. Berry). 

Collection.-U. S. National Museum. 

'SoPHOI{.A HENRYENSIS Berry, n. sp. 

Plate LII, figure 2. 

DescT'ipt'ion.-Leaflets short and broadly el
liptical in outline, the apex and base broadly 
rounded slightly emarginate, sessile. Length 
about 2.75 centin1eters. Maximun1 width, 
which is halfway between the apex and the 
base, about 1.75 centimeters. Margins entire 
and full. Texture coriaceous. Midrib stout 
and somewhat flexuous, relatively slender as 
compnred with Sophora wilcoxiana Berry or 
Sophora palmolobifolia Berry. Secondaries five 
to seven pairs, thin but distinct, somewhat 
irregulndy spaced, branching from the midrib 
at angles of about 60°, rather straight, ulti
mately curved, and camptodron1e. Tertiaries 
forming small arcbes in the marginal region and 
inter.nally four or five sided' small meshes. . 

This species is Yery similar to some of the 
shorter and wider forms of Sophora wilcoxiana 
Berry, hut is readily distinguished by its sessile 
habit, emarginate apex and base, thinner mid
rib, and more prominent tertiary Yenation. It 
may be distinguished from Sophora palceolobi
folia Beny by its equilateral form and sessile 
habit. It greatly resembles so1ne of the va
rin.nts of Sophora europcea Unger, for example, 
the len.flet figured by Ettingshausen 1 

. from 

J l~ttingshauson, C. von, Diotertiii.ro Flom von Hii.ring in Tirol, pl. 29, 
fig. 20, 1855. 

Haering in the Tyrol. It is represented by a 
Yery similar but slightly larger species in the 
flora of the Raton formation in the southern 
Rocky·J\1ountain province, a: formation slightly 
older than the Wilcox. · 

Occurre1we.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. . 

SoPHORA PAL1EOLOBIFOLIA Berry, n. sp. 

Plate LII, figure 1. 

Description.-Leaflets elliptical in outline, 
markedly inequilateral, slightly petiolulate, 
relatively small, about 2.5 to 3 centimeters in 
length by 1.3 centimeters in maximum width 
in the n1iddle part of the leaf. Margins entire: 
Texture subcoriaceous. Apex bluntly pointed 
inequilateral. Base equally pointed and ine~· 
quilateral. Petiolule stout, about 1 n1illimeter 
in length. Midrib stout,. prominent, a.nd 
usually slightly curved. Secondaries thin, 5 to 
7 alternate pairs, branching from the n1idrib at 
angles of about 55° and curving regularly up
ward, camptodrome. 

This· species is readily distinguished from the 
other Wilcox species··of Sophora by its size arid 
outline. It resembles somewhat the leaflets of 
the conten1poraneous species of Pithecolobium. 
It may be distinguished from Pithecolobium 
eocenicum Berry by the larger size, more 
rounded apex, and by the stouter, more curved 
midrib of that species; and from Pithecolobium 
oxjordensis Berry by the -very asymmetric 
leaflets of that species and their more coria
ceous texture and obsolete venation. It also 
greatly resembles some of the leaflets from 
Haering in the Tyrol, which Ettingshausen 2 

refers to the genus Palreolobium, which has 
suggested the specific name that has been 
adopted. It may also be compared with the 
leaflets of the widespread Sophora europcea, 
figured from RadoboJ· in Croatia hv UnO'er 3 

• b ' 

and with a form from the Tertiary of Bolivia 
described by Engelhardt 4 as Lonchocarpus ' 
obtusifolius. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), 1-! miles west of Grand Junction 

' 
2Idem,'flgs. lG-19. 
a Unger, ~ranz, Die fossile Flora von Rudoboj, pl. 3, fig. 18, 18G9. 
4 Engelhardt, Hermann, Natunviss. Gesell. Isis in Dresden Abh.,l894, 

p. 7, pl. 1, fig. 22. 
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in Fayette Colinty, Tenn. (collected by L. C. daries thin, about four alternate, unequally 
Glenn and E. W. Berry). spaced pairs; they diverge fron1 the midrib at 

Collection.-U. S. National Museum. angles of about 55°, curve regularly upward in 

SoPHOR.A REPANDIFOLIA Berry, n. sp. 

Plate XL VIII, figures 6 and 7. 

a subparallel manner, and are ca1nptodrome in 
the marginal region; those on .the narrower 
side of the la1nina are slightly rnore ascending 
than those of the opposite side. Tertiaries 

Description.-Leaflets of different sizes, ellip- .ilnmersed in the leaf substance. 
tical in g. eneral outline, the base broadly 

WhenLesquereuxstudied this1naterialin 1859 
rounded, and the apex sOinewhat narrowed and the deposits from which it came were thought 
rounded. Length ranges fronl 4 to 8 centi- to be of PJiocene age, and he naturally searched 
meters. Maximum width, at or below the 

the still existing flora of tempi3rate North Ainer-
middle, ranges fronl 2·5 to 3·5 centimeters. iea for a similar form and identified the present 
Petiolule short and wide, spreading at the 

species with the scrub oak, Qu.ercus 1nyrtijolia 
point of attach1nent, about 1 to 2 millimeters 
in length. , Midrib stout and prominent. Sec- Willdenow, a small tree ranging frOJn South 

Carolina to Louisiana near t~e coast. This 
ondaries thin, 9 or 10 opposite to alternate 

ll d . · d' . f tl form is :really not especially like the fossil, being 
unequa y space pa1rs, Iverging rom 1e 11 1 b t · tl' · 'th 

'd ·b l f b o • l 1 genera y arger. ·o ova e In ou 1ne, WI a 
mi n at ang es o a out 50 , curv1ng regu ar y . d ·d dl d'ff ' t d t' d . . eci e. y I eren secOil. ary vena wn, an a 
upward, subparallel, camptodron1e. Tertiaries 11 · k d d h t · t' ·f t 
obsolete. Leaf substance subcoriaceous. ':e .-mar e .an c arac ens lC querCI ornl er-

Th. · b d' · . h d. t b tiary areolatwn. If Lesquereux had extended 
1s speCies may e. 1Stingu1s e a once y h' · h · · fl f · 

·t· d · It · 1 th f IS compansons to t e existing ora o tropiCal 
1 s repan, margms. IS arger an any o A . h . ld h f d · ·.1 
th th w·1 · f S h lth h menca e wou ave. oun numerous simi ar 

e 0 er . I cox speCies 0 0 P. or~, a oug leaflets in the enus So hora so common in 
the larger leaflets of Sophora w~lcox~ana Berry. d t d fig f t.Ph T ' · 

l h · ll 1 fl f h' . mo ern s ran oras o e ropiCs. 
are as arge as t e sma. er ea ets o t 1s spemes. Th t · · t d' t' · h bl , 
I b d .ff · d f S h. ·z . e presen spemes IS a once IS .Inguis a e 

t may e I erentiate rom op ora w~ cox~- f tl · t d w·l· · f s · h 
b · d · b d f rom 1e assoma e I cox speCies o op ora 

ana y Its rep an margin, roa er orm, nar- b · 't 1 t' 1 1 t' lul It · 1 t' 1 
d · db h fl · d 'd . y I s re a Ive y ong pe 10 e. IS re a IVe y 

rowe apex, an y t e attening an WI ening h h t . db d th th b d t 
f · · 1 1 I - f d. . . . h muc s or er an roa er an e a un an 

o Its petw u e. tIs. oun In assomatwn Wit S h ·z · B d hI · · 
h · b · 'd bl 1 b d op ora w~ cox~ana erry an muc ess lllequi-

t at species ut IS consi era y ess a un ant. 1 t 1 th .8 h z z b;.f'. z· B It 
0 L f . c· b d f . a era an op ora pa ceo 0 '1:;0 ~a erry. 

ccnrrence.- agrange orn1at10n 1n e s o . 1 t t S h z · B b t · 
Wilcox age), Puryear, Henry County, Tenn. IS c o~es ? op ora ~enryens~s erry u IS 
( 11 t db E W B · ) more Inequilateral, has fewer and n1ore ascend-
con ezcz 

0t. y u· S. Nert~y . l M ing secondaries, and of course is readily distin-
uo ec wn.- . . a wna useum. · h bl b ·t l t' lul guis a e y 1 s ong pe 10 e. 

SoPHORA LESQUEREUXI Berry, n. sp. 

Qtwrcus myrtijolia. Lesquereux (not Willdenow), 
Jour. Sci., 2d ser., vol. 27, p. 363, 1859. 

Occurrence.-Lagrange fonnation .(in beds of 
Wilcox age), Somerville, Fayette County, 

Am. Tenn. (collected by J. :M:. Safford). 

Lesquereux, in Safford, J. M., Geology ~f Tennessee, 
p. 427, pl. K, fig. 3, 1869. 

Loughridge, Report on the geological and economic 
features of the Jackson's purchase region, p. 196, 
fig. 3, 1888. 

Description. - Leaflets shortly elliptical, 
approaching orbicular in general outline, 
slightly inequilateral. Apex slightly emar
ginate. Base pointed, slightly decurrent. 

'bength about 3 centimeters. Maximum width, 
in the middle part of the leaflet, about 1.75 to 
2 centimeters. Margins entire, regularly 
rounded. Texture coriaceous. Petiolule 
long, stout, "curved, about 4 · n1illimeters in 
length. Midrib stout .and curved. Secon-

Oollection.-Location of type unknown. Not 
contained in any of the recent collections. 

SoPHORA MUCRONATA Berry, n. sp. 

Plate LII, figure 4. 

Description. _:_ Le~flets of n1edium size, 
oblong-elliptical and sonu~what inequilateral in 
general outline. Length about 4.5 centi
meters. Maxii:num width, at or slightly below 
the middle, about 1.6 centimeters. Tip evenly 
and brot\dly rounded, the n1idrib being pro
duced as a slender mucro about 2 millin1eters 
in length: Base rounded or in 1nany specimens 
broadly cuneate. Margins entire. Texture 
subcoriaceous. Petiolule long, broad, and 
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flat, about 6 millimeters in length. Midrib 
stout, as a rule slightly curved, pr01ninent on 
the lower surface of the leaflet. Secondaries 
thin, largely imn1ersed in the leaf substance; 
about seven opposite to alternate, regularly 
spaced pairs diverge fr01n the midrib at angles 
of 45° to 50°, curving sligl1tly in their ascending 
stibparallel courses, eventually ca1nptodrome. 
Tertiaries obsolete. 

Among the nmnerous Wilcox species of 
Sophora this species greatly resembles the 
medium-sized leaflets of Sophora wilcoxiana 
Berry, the specific differences being the rela
tively long, :flat petiolule, Sophora wilcoxiana 
having practically sessile leaflets, and the 
extended bristle-like mucro of the tip. It is 
possible that some of the leaflets referred to 
SozJhora wilcoxiana are leaflet.s of Sophora 
mucronata from which the mucro and the petio
lule have been broken off, since the outline nnd 
venn,tion of the two species are practically iden
tical. l'here is no danger of confusing the 
present species with any of the other Wilcox 
species. Among recent forms of Sophora, 
species with foliage like that of Sophora mucro
nata are not uncommon in the American tropi
cal and subtropical zones. Among foreign Ter
tiary speeiea attention should be called to the 
res01nblance between this species and one from 
Sn.gor in Carniola described by Ettingshausen 1 

as StyzJhnolobium, eurozneum. 2 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, fienry County, Tenn. 
(collected by E. vV. Berry). 

Oollection.-U. S. National Museum. 

Genus DALBERGlA Linne fils. 

DALBEitGIA EOCENICA B~r.ry, n. sp .. 

Plate LIII, figures 1 and 2. 

DescrizJtion.-Leaflets oblong or obovate in 
general outline, sessile. Apex emarginate. 
:Margins n1ore or less parallel, entire, curving 
inwa.rd to form the broadly pointBd base. 
Length, 2.2 centimeters. Maximum width, 8 
or 9 1nillimeters, extending over the upper half 
or two-thirds of the leaflet. Midrib very stout 
and· prominent on the lower sm·face of the 
leaflet, stra.ight or somewhat cm·ved. Seconda- · 
ries thin but distinct, especin11y on the lower 

1 l~ttingslmuson, C. von, Dio fossilo Flom von Sagor in Kruin, pt. 2, 
p. 40, pl. 10, flgs. n-n, 1877. 

2 Engler n.nd Prn.nU treat the genus Styphnolobium Schott as a syno
nym of Sophom. 

surface of the leaflet, six or seven pairs, branch
ing at an acute angle (30° or less), campto
drome or 1nore or less obsolete by anastomosing 
to form the tertiary marginal areolation. The 
texture is coriaceous and the venation is en
tirely obsolete, except for the well-marked mid
rib, on impressions showing the upper surface 
of the leaflet. The distal ears are symmetrically 
rounded and directed up~ard, and the leaflet 
is as broad at this height as it is lower down. 

The modern species of Dalbergia number 
about eighty, distributed throughout the ori- · 
ental and occidental tropics, and there is a 
strong generic sin1ilarity in their foliage, a 
number being practically identical with this 
Wilcox species. It is also very similar to a 
number of previously described fossil species, 
for example, Dalbergia bella Heer,3 Dalbergia 
affinis Saporta,4 Dalbergia retusmfolia I-Ieer,5 and 
Dalbergia, cuneifolia. Heer.0 These and nu
merous other species range from the upper 
Eocene into tho Pliocene of Europe. Although 

·several Upper Cretaceous species are described 
front North America the Tertiary occurrence& 
are few. Lesquereux 7 has identified Dalbergia 
cuneifolia Heer from the Miocene of Colorado, 
and I have recorded Dalbergia calvertensis 
Berry from the Miocene of Virginia. Perhaps 
the most similar species to the 'present form is 
the widespread Dnlbergia bella Heer, which 
differs in being petiolulate, whereas Dalbergia 
eocenica is sessile and has more nearly parallel 
margins. Dalbergia, bella is represented in the 
late Eocene flora of Greenland. 

Among unrelated existing genera the com
mon coastal species Reynosia septentrionalis 
Urban (Rhamnacme) of the West Indies has 
small, coriaceous, emarginate leaves that are 
identical with those of Dalbergia eocenica in 
outline, differing merely in their venat!on, 
Reynosia having regularly spaced, campto
drome secondaries, diverging at an invariably 
"~ide angle of more than 90°. · 

Another sin1ilar, somewhat larger form is. 
described by Friedrich as Dalbergia oligoccenica.8 

a Heer, Oswald, Flora tert;iaria Holvetim, vol. 3, p. 104, pl. 133, figs. 
14-19, 1859. 

4 Saporta, G. de, Dernieres adjonctions il. Ia flora fossilo d' Abc-en-Pro-· 
vence, pt. 2, pl. 1, fig. 12, 1889. 

6 Heer, Oswald, op. cit., pl. 133, figs. 9-11. 
o Idem, pl. 133, fig. 20. 
7 Lesquereu.x, Leo, The Cretaceous and Tertiary floras, p. 200, pl. 34,. 

figs. 6, 7, 1883. 
a Friedrich, Paul, K. preuss. geol. Landesanstalt Abh. Gooi. Special

karte, Preusson und don 'l'hiiringischen Staaton, vol. 4, p. 231, pl. 29,. 
figs. 17-19, 1883. 
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It comes from the Oligocene of Doerstewitz, 
·Saxony. 

Occurrence.-Lagrange £ormation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

· DALBERGIA WILCOXIANA Berry, n. sp. 

Plates LIII, figure 7, and LIV, figures 1 and 2. 

Description.-Leaflets small, obovate in gen
eral o~tline, petiolulate. Apex broadly rounded, 
conspiCuously emarginate, the apical lobes 
separated by the width of the relatively very 
broad .midrib. Sides full and evenly rounded, 
becom1;ng straighter and narrowing from above 
the 1n1ddle to the narrowly cuneate base. 
Length about 12 millimeters. MaJcimun1 width 
slightly above the middle, about 5.5 millimeter3~ 
Margins entire. Texture relatively coriaceous. 
Petiolule relatively long and stout, about 3.5 to 
4 millimeters in length. Midrib very stout and 
prominent, slightly curved. Secondary system 
consists of four or five alternate pairs .of. sec
ondaries, relatively thin and but slightly dif
fer~n~iated from the tertiary system, with 
whiCh they tend to merge; they diverge from 
the midrib at angles of about 45°, curving up
ward subparallel with the lateral margins, and 
are camptodrome. Tertiary system comprises 
veins parallel with the secondaries that anasto
mose by dichotomous forking, joined by still 
finer transverse nervilles, more or less im
mersed in the leaf substance. 

This species may be compared with the same 
f~ssil forms as Da:lbergia eocenica Berry. It 
dlff~rs from that species in its smaller size, long 
petwlule, more differentiated and fewer sec
·ondaries, and in lacking the oblong form ~f that 
species. It is not common in the large amount 
of material collected and may have been un
common along the Wilcox coast. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection . .,-U. S. National Museum. 

DALBERGIA MONo'SPERMOIDES Berry, n. sp. 

Plate LIV, figure 3. 

Description.-Pods of small size, ovate in 
outline, pointed at both ends, pedunculate, 
compressed, with a single mature seed. Length 
exclusive of peduncle about 2.3 centimeters. 

Maximum width, about midway between the 
apex and the base, about 1.3 centimeters. 
Peduncle stout and straight, about 4 millime
ters in length. These small pods are inequi
lateral in side view, the dorsal suture being less 
full and curved than the ventral side, keeled. 
Ventral margin thickened. Surface indis
tinctly veined with close anasto:p1osing trans
verse nervilles. Texture subcoriaceous. The 
single mature seed is centrally located, about 7 
millimeters in diameter. 

This species, represented by a few mostly im
perfect pods at the Puryear locality, seems 
clearly referable to the genus Dalbergia and is 
closely comparable with the pods of several 
existing species characterized by their rela
tively small legumes. It very likely represents 
one or the other Wilcox spe·cies which have 
been referred to this genus on the basis of their 
foliage, but since this can not be demonstrated 
it is given a specific name. Among previously 
described fossil forms it may be cmnpn.red with 
Dalbergia phleboptera Saporta 1 and Dalbergia 
microcarpa Saporta 2 of the lower Oligocene of 
southeastern France, both of which are even 
smaller than the Wilcox, species but otherwise 
very similar. 

This species suggests that ocean currents 
played a part in the distribution of the Wilcox 
Dalbergias, for, according to Schimper, the 
pods of the very similar existing Dalbergia 
monosperma are buoyant. Guppy 3 found these 
pods in the drift of the Rewa estuary and 
states that they will float uninjured for months. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

DALBERGIA TENNESSEENSIS Berry, n. sp. 

Plate LIV, figure 4. 

Description.-Leaflets relatively lar<Te n1ark-
_ b ' 

edly inequilateral, elliptical, or obovate in 
general outline, the apex rounded or emargi
nate, inequilateral, and the base cuneate 
nearly equilateral. Length about 2.5 centi~ 
meters. MaxinlUJ:!l width, in the middle. part 
of the leaflet, about 11 or 12 millimeters. Mar-

1 Saporta, G. de, Dernieres adjonctions a la tlore fossile d' Aix-en
Provence, pt. 2, p. 116, pl. 18, fig. 18, 1889. 

2ldem, p. 117, pl. 18, fig. 19. 
3 Guppy, H. B., Observations of a naturalist in the Pacific, vol. 2, 

Plant dispersal, p. 529, 1906. 
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gins entire. Petiolule relatively long, stout, 
and curved, about 4 or 5 1nillimeters in length. 
1\fidrib rather stout, n1uch' curved. Seconda
ries well mm·ked, about six opposite to alter
nate pairs, diverging at different angles, camp
todrmne. Tertiaries thin but well n1arked, 
rather straight, fonning a relatively open areo
lation. The lamina is about one-fifth wider 
on one side of the 1nidrib, and the secondaries 
are n1ore ascending on the narrower side. 

Dalbergia is represented by three species of 
leaflets and a pod in the Wilcox flora. The 
present species is somewhat larger than the 
other two Wilcox species of Dalbergia leaflets 
and has n1ore numerous and relatively stouter 
secondaries, more prmninent tertiaries, and a 
111uch n1ore inequilateral outline. It is readily 
tnatc.hed by the leaflets of son1e of the existing 
species of Dalbergia. 

Occurrence.-Lagrange fonnation (in beds of 
Wilcox age), Puryettr, I-Ienry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-V. S. National Museum. 

Genus DALBERGITES Berry, n. gen. 

'I'his genus is proposed as a form genus for 
leaflets which possess distinctive characters that 
ally thmn wi.th the genera of the subfamily 
Dalbergiero without, however, showing charac
ters that enable a decision to be reached in favor 
of one genus to the exclusion of the others. 
The name Dalbergites is not intended to indi
cate any closer botanic affinity to Dalbergia 
than to Pterocarpus ·or any other genus of this 
subfmnily, which is 1ny reason for proposing 
this present nmne instead of Dalbergiophyllum, 
which is aheady in the literature. 
. In the n1odern flora the subfan1ily consists of 
about 350 species in 27 genern., which are segre
gated to fonn four tribes. Of these tribes the 
Anmnalro are exclusively African and not 
known in the fossil state, but the other three are 
largely Alnerican and tropical, and of these the 
tribe Pterocarpinro seen1s to be the one most 
strongly suggested by the following species. 

DALBERGITES ELLIPTICil!"'OLIUS Berry, n. sp. 
Plate LIV, figure 10. 

Description.-Leaflets small, equilateral, and 
elliptical in general outline, the tip slightly 
n1ucronate. Length about 3.75 centimeters. 
Maximmn width, 1nidway between the apex 
and the base, about 2 centimeters. From the 

point of greatest width the full entire n1argins 
curve evenly to the apex and the base. Tex
ture subcoriaceous. Petiolule absent. 1\fidrib 
stout and straight, not prmninent. Seconda
ries thin but well marked; SL"'{ or seven pairs, 
scarcely differentiated from the tertiaries, 
diverge frmn the midrib' at angles of about 25° 
to 30°, long ascending and but slightly curved, 
camptodrome in the marginal region, where 
they can scarcely be distinguished in caliber 
from the tertiaries. Tertiaries thin but well 
marked, the anastomosing veinlets forming the 
characteristic acutely angular areolro of this 
family. 

This species is readily distinguishable from 
the other Wilcox species of Leguminosro. It is 
somewhat suggestive of Sophora, but the mu
cronately pointed tip serves at once to differen- . 
tiate it, as does also the venation. It is some
what like the extinct genus Palrolobium Unger 
of this subfamily, and also suggests certain 
existing species of the genus Machrorium Per
soon, which comprises more than three score 
species that are confined 'to the American 
Tropics, though the genus-. is also recorded from 
the European Tertiary. It may also be com
pared with existing species in the gene~a Dal
bergia, Drepanocarpus, and Pteroearpus. 

Occurrence.-Grenada formation, Grenada, 
Grenada County, Miss. (collected by E. N. 
Lowe and E. W. Berry). 

Oollection.'-V. S. National Museum. 

DALBERGITES OVATUS Berry, n. sp. 

Plate LIV, figure 11. 

Description.-Leaflets relatively large, ovate 
in general outline, widest below the middle an.d 
tapering upward to the gradually narrowed, 
eventually abruptly and obtusely pointed tip 
and downward to the broadly cuneate base. 
Length about 7.5 centimeters. Maximum 
width, in the lower half of the leaf, about 3.25 
centimeters. Margins entire, slightly un
dulate. Leaf substance thin. Petiolule lack
ing .. Midrib stout throughout, slightly curved, 
longitudinally striated, apparently flat and not 
prominent. Secondaries thin, scarcely visible 
on the upper surfa.ce of the leaflet; about a . 
dozen pairs, scarcely differentiated from the 
tertiaries, diverge from the midrib at irregular 
intervals at angles averaging about 35°, pursue 
an ascending but slightly curved eourse, and by 
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fo.rking merge with the tertiary system in the County and might readily be confused with 
marginal region. The basal two or three pairs sapotaceous leaves like those of Mimusops or 
of secondaries originate close together at the with Sophora, Chrysobalanus, or Capparis. I 
base of the leaf, and one pair, generally the was fortunate enough, however, to find a com
third, are somewhat stouter, more ascending, plete specimen, which had all three leaflets 
and longer than any of the others, gi~ing the intact. This is shown in Plate LIII fiaure 6 

' b ' 
leaflets· a palmately triveined appearance, as after the terminal leaflet was destroyed in 
in so many lauraceous and other genera. transit. When the petiolule is not broken off, 
These veins ~re n9t lateral primaries, however, the detached leaflets may be distinguished from 
and the sum of the characters of the specimens unrelated genera with si1nilar len,ves by the 
indicates their leguminous nature .. The ter- ·.enlarged lateral margins of their petiolules. 
tiary veins are thin but well n1arked and inoscu- Among existing species tills Eocene form is 
late to form the typical papilionaceous vena- unquestionably closely allied to Oanavalia 
tion of this species. · obtusijolia (Lamarck) De Candolle, a widely 

In its outline this species suggests various distributed tropic·al strand plant common in the 
Wilcox Leguminosre, from all of which it differs West Indies, creeping over the beach ridges and 
in its . venation characters, especially in its climbing in the thickets in the beach jungle, 
triveined appearance. It may be compared comparable in its abundance, range, and habi
with existing species of Machrerium, Drepano- tat with· lpomma pes-caprce. 
carpus, Pterocarpus, and the like, as well as This Inodern species is identical in character 
certain members of the Phaseolere. with the fossil form, except that its leaflets are 

Occurrence.-Grenada formation, Gre ada, relatively slightly broader, the petiole is smne
Grenada County, Miss. (collected by E. N. what longer, and the rachis extends a short 
Lowe and E. W. Berry). distance above the point of attachment of the 

Oollection.-U. S. National Museum. opposite lateral leaflets. The size, texture, 
and venation are exactly comparable, and some 
of the broader leaflets, like the larger one fig
ured, are identical in outline. The leaves of 
the recent· form are not deciduous, but the 
leaflets commonly absciss after repeated wet
-ting, and a similar habit would account for the 
presence of the commonly detached leaflets in 
the clays of Wilcox age in Tennessee. 

Genus CANAVALIA Adanson. 

CANAVALIA EOCENICA Berry, n. sp. 

Plate LIII, figures 3-6. 

Description.-Stem elongated, probably trail
ing or scandent. Leaves trifoliate. Leaflets 
variable in size, elliptical in outline, the apex 
broad, emarginate or retuse, and . the base 
rounded or very broadly and obtusely pointed. 
Petiole stout, about 1.5 centimeters in length, 
slightly tumid proxi1nad. Petiolules stout, 
with narrow and thick marginal wings, con
stricted at base of leaflets, 4 to 12 millimeters 
in length. · Leaflets range in size from 4.5 to 8 
centimeters in length and from 2.3 to 4. 7 centi
meters_ in maximum width, which is midway 
between the apex and the base. Midribs stout 
and prominent on lower surface of the leaflets, 
appearing narrow on the upper surface. Sec
ondaries thin, remote, five or six subopposite 
to alternate pairs, diverging from the midrib 
at angles of .about 45° or more,. curving regu
larly upward, subparallel and camptodrome. 
Margins entire. Texture coriaceous. 

This fine species is entirely distinct from pre
viously described fossil forms. The detached 
leaflets are common in the clays of Henry 

Another existing species, Oanavalia cubensis 
Grisebach, has leaflets relatively narrower than 
those of Oanavaiia obtusijolia. They are ellip
tical and identical with the a:verage of those of 
the fossil species _but are as a rule merely ob
tuse and not emarginate distad. · Oanavalia 
cubensis is a common high climber of the moun
tains of Cuba but in some places clambers over 
coral rock at sea level along the coast. 

At least three of the existing species are· 
littoral and are dispersed by ocean currents. 

, The pods and seeds of Oanavalia obtusifolia 
float well and the seeds retain their vitality 
after prolonged i1nmersion in sea water,t so. 
that the wide dispersal of this species is un
doubtedly largely due to this habit. 

An unrelated modern form with trifoliate 
leaves, and leaflets identical in outline with 

1 Guppy, H. B. op. cit., p. 145. 
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Canavalia eocenica, is Bombax mucronatum 
Sclnunann, i),n inhabitant of Bra:1.il. The 
fossil species n1ay be distinguished fron1 thi~ 
recent form by its fewer and n1uch n1ore ascend
ing ·secondaries. 

Oanava.Zict eocenica is so positively identified 
that it afrords a very sati~factory addition to 
the '\IVilcox.flora, enabling us to fonu so definite 
a picture of the plant grouping along the sttndy 
parts of the shore of the Wilcox Mississippi Gulf. 

Occu?"rence.-Grenada fonnation: Grenada: 
Grenada County, Miss. (collected by E. N. 
Lowe and E. W. Berry). IIolly Springs sand, 
I-Iolly Springs, Marshall County, }.1iss. (col
lected by E. W. Berry). Lagrange formation 
(in beds of Wilcox age), Puryear, IIenry 
County, Tenn. (collected by E. W. Berry). 

Collections.-U. S. National Museum. 

CANAVALIA ACUMINATA )3.erry, n. sp. 

Plate CX, figures 4 and 5. 

Descri]Jtion.-Leaves trilobate ( ~). · Leaf
lets of 1nediun1 size, ovate-lanceolate in out
line, nearly equilateral, the base . broadly 
rounded and tapering .~~n about the 1niddle t_o 
a short, shu,rp point). Length 5 to 6 centi
Ineters. }.1axin1Ull1 width, below the 1niddle, 
2 to 2.5 centilneters. Margins evenly rounded 
and entire. Texture subcoriaceous. Petio
lules short, flat, and very. much expanded, 
transversely striated. Midrib stout and prom
inent on the lower surface of the leaflets. 
Secondaries thin; SL"'( to eight pairs diverge 
fr01n the n1idrib at angles that average about 
50°, curving upward in a subparallel mo.nn~r and 
ca1nptodr01ne in the marginal region. The ter
tiary ''Tenation is thin but well marked, the angu
lar areolation being characteristic of the genus. 

No c01nplete leav-es of thi~ species hav-e been 
found, so that its identification is not as con
clusive as that of Canavalia eocenica Berry. It 
is slightly smaller than that species and is 
readily distinguished by its ovate-lanceolate 
lcn,Hets as agttinst the broadly elliptical or 
retuse leaflets of Ca'(l;avalia eocenica, and it is also 
less con11non than Canavalia eocenica. 

It s01newhat rese1nbles the numerous leaf
lets fr01n the Tertiary of Colo1nbia deseribed 
by Engelhardt 1 as lnga reissi. 

Occurrence.-IIolly. Springs sand, Early 
Grove, }.1arshall County, Miss. (collected by 

1 l~ngolho.I'Clt, Hormo.nn, Sonckonhorgische naturf. Gesell. Abh., vol. . 
10, p. 36, pl. 8, figs. 1, 2; pl. 9, fig. 8, 1805. 

E. W. Berry). Lagrange fonnation (in beds 
of Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Collection.-D. S. National Museun1. 

Genus LEGUMINOSITES Bowerbank. 

LEGmnNOSITES PREFOLIATUS Berry, n. sp. 

Plate XLVIII, figure 1. 

Description . ...:_A sn1all unexpanded leaf of an 
Acacia-like fonn occurs in the collection fron1 
the clays of Wilcox age at Puryear. It rep
rosen ts an inc01nplete leaf of conduplicate verna
tion, prese1:ved for a length of 2 centi1neters. 
The stipe is stout and the imn1ature leaflets are 
nu1nerous, nu1nbering about a dozen pairs in 
the portion preserv-ed. They are SJnall, linear
lanceolate, sessile, and about 5 or 6 1nillimeters 
in length and 1 millin1eter in maxi1nun1 width, 
inserted obliquely, and apparently s01newhat 
falcate. They are much s1naller than most of 
the described species of }.fimosites and Cresal
pinites of the Wilcox flora, but had obviously 
not attained their 1nature size. 

The specimen is not unique, since Heer 
described an almost exactly si1nilar speci
men from the Swiss }.fiocene as Cassia con
cinna 2 and Lesquereux has figured a specimen 
fron1 the lower Eocene of Evanston, Wyo., that 
is aln1ost exactly si1nihtr to the Swiss fonn as 
well as to the present Wilcox form. This he 
identifies as Cassia concinna I-Ieer,3 an obvi
ously rash proceeding when the nature of the 
rmnains and the wide interval, both geographic 
and geologic, between the two occurrences is 
taken into consideration. Lesquereux's form 
may be the same as that fr01n Tennessee, since 
they are identical in appearance and come frmn 
horizons that are not remotely different in age, 
but such evidence is hardly sufficient to estab
lish actual identity, and I prefer to keep then1 
separate. 

Occurrence.-Lagrange fonnation (in beds of 
Wilcox age), Puryear, lienry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. N a tiona:! Museum. 

LEGUMINOSITES ARACHIOIDES (Lesquereux) 
Lesquereux. 

Plate XLVIII, figure 9. 

Carpolithes 'arachioides. Lesquereux, U. S. Geol. and 
Ge~g. Survey Terr. Ann. Rept. for 1872, p, 403,1873. 

2 Heer, Oswald, Flora tertiaria Hclvetiro, vol. 3, pl. 138, fig. 41, 1859. 
a Lesquereux, Leo, The 'l'ertiary flora, p. 299, pl. 59, figs. 8, Sa, 1878. 
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Leguminosites? arachioides. Lesquereux, The Tertiary 
flora, p. 301, pl. 59, figs. 13, 14, 1878; 

Dawson, Geol. Survey Canada Rept. Progress for 1877-
78, p. 186b, 1878. 

Description.-M:uch material of these strange 
leguminous fruits has come to light during late 
years, and Lesquereux's diagnosis may be con
siderably amplified, as well as corrected in 
several particulars, as follows: · 

Pods in compound clusters, arranged alter
nately in pairs on stout flexuous stems, sub
sessile, of a ligneous consistency, full and 
evenly rounded, inflated, about 2.5 centimeters 
in length :;mel about 1 centimeter wide across 
the n1iddle, pointed at both ends, mucronate 
distad, seyeral-seeded, dehiscent. Surface stri
ated; in general there are two series of strim, 
wrinkles, or corrugations, one set approxi
mately longitudinal and the other transverse. 
These striations are to a certain extent the 
result of compression, since a good many of the 
pods show rounded bases evidently due to 
deformation . 

. Lesquereux compared these forms, which are 
very common in the early Eocene of the Rocky 
Mountain region (Raton, Fort Union, Denver, 
and the like) with the existing Arachis hypogcea 
Linne, a very remot~ analogy it seems to me. 
Their most curious feature is the absence of the 
persistent calyx that is such a widespread fea- . 
ture of leguminous fruits, and their well-marked 
habit of occurring in pairs, a feature not ob
served by Lesquereux, who also speaks of the 
specimen shown in figure 14. as terminating in a 
tendril. This is not the case but is an over
sanguine interpretation of the material. Legu
minosities arachioides was ei}her a low strag-

. gling plant of the sandy beaches,· comparable 
perhaps with the modern forms of Baptisia or 
Crotalaria, or else it was a vir~e like the modern 
species of Abrus. 

Occurrence.-Wil.cox group, 3 to 4 miles 
below Hamilton on Sabine River, Sabine 
County, Tex., very common in a grayish 
sandstone (collected by .A. C. Veatch); and 
1-! miles northeast of Mansfieid, De So to 
P~rish, La. (collected by G. C. Ma'tson and 0. 
B. Hopkins). 

Oollection.-New York Botanical Garden. 
Much western material in U. S. National 
Museum. 

LEGUMINOSITES WICKLIFFENSIS Berry, n. sp. 

Plate LI, figure 8. 

Description.-Smalllegume, ovate in general 
outline, compressed but somewhat full and 
rounded on the margin opposite the keel, 
apparently indehiscent. Length about 2 centi
meters. :Maxin1un1 width, about halfway be
tween the ends, about 7 1nillin1eters. Proxi
mad the pod tapers to a stout peduncle. Distad 
it is narrowed and obtusely pointed. The 
keeled and opposite margins .are about equally 
curved, giving the pod an approximately 
equilateral form. The pod is, however, angled 
rolong the well-marked keel and rounded along 
the opposite side. The texture appears to have 
been coriaceous, but tlll.s n1ay be partly clue to 
the lignified nature of the ren1ains. The surface 
is nearly smooth. but has slight transverse 
ridges. Close-set thin transverse veins; almost 
completely immersed in the substance, are 
faintly discernible. The seeds appear to have 
been several in number, small and compressed. 

This forn1 was collected from the lower 
lignite bed in the railroad cut. just south of 
Wickliffe, for which lo'Ctlity it is named. It is 
entirely distinct from the other pods which 
have been discovered in the lower Tertiary, and 
though it may very likely represent the pod of 
one of the numerous species of Leguminosre 
that have been described fron1 the Wilcox on 
the basis of their leaflets, there is no clue to 
this relationship, and the remains are of neces
sity given a distinct specific name. With 
regard to their exac~ botanic affinity they offer 
no decisive char&cters for gen~ric diagnosis and 
are therefore referred to the form genus Legu
minosites. The texture is similar to that of 
our common Robinia, and the size and outline 
suggest numerous existing species of Cassia as 
well as certain other genera of the Cmsal
piniacem and some genera of the Papilionacere. 
My impression is that they appertain to the 
first of these families, but this is incapable of 
verification. Almost identical remains from 
the Oligocene of southern France are described 
by Saporta 1 as Oercis amelice. 

Occurrence."'-Lagrange formation, lower lig
nite· bed (of Wilcox age), in a cut on the Illinois 

lSaporta, G. de, Etudes sur la vegetation du sud-est de la :France a 
l'epoque tertiaire, vol. 3, p. 117, pl. 14, fig. 12, 1867. 
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Central Railroad 1 1nile south of the depot at 
Wickliffe, Ballard County, Ky. (collected by 
E. \V. Berry). 

Collection.-U. S. National Museun1. 

LEGUMINOSITES RENH'ORMIS Bowerbank ( ~). 
Legttntinos1:tes renifonnis. Bowerbank, History of the 

fossil fruits and seeds of the London clay, p. 135, 
pl.17, figs. 29, 30,1840. 

Desc1'iJJtion.-S1nall seed, reniform, about 
twice as long as broad, with a sn1ooth testa. 
A few seeds in the deposits at Puryear are 
indistinguishable from this· species, which was 
described by Bowerbank fr01n the pyritized 
remains in the London clay (Ypresian) of the 
Isle of Sheppey. 

As re.mains of this sort present few specific 
characters the occurrence is queried, although 
it is not at all unlikely that identical or closely 
related species of Leguminosre with sin1ilar 
seeds flourished in N 6rth America .and Europe 
during the early Eocene. 

Occurrence.-Lagrange fonnation (in beds 
of Wilcox age), Puryear, :Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

I..JEGmnNOSITES SUBOVATUS Bowerbank ( ~). 
Legwninosites s·ttbo·vattts. Bowerbank, History of the fossil 

fruits and seeds of the London clay, p. 125, pl. 17, 
figs. 1, 2, 1840. 

Desc1'iJJtion.-Subovate leguminous seeds 
about 8 n1illin1eters in length, 6 millimeters in 
width, and 4 n1illi1neters in thickness are found 
at Puryear. Though slightly smaller they are 
otherwise identical in outline and surface with 
this species, described by Bowerbank from the 
Y presian of the Isle of Sheppey. The Wilcox 
identification is querie9. because of the uncer
taiilty attending the recognition of specific 
characters in isolated seeds. 

Occu1'1'ence.-Lagrange formation (in beds 
of Wilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

Order GERANIALES. 

Family RUTACEJE. 

Genus FAGARA Linne. 

FAGAUA PURYEA:RENSIS Berry, n. sp. 

Plate LIV, figure 8. 

Desc1'iJJtion.-Leaflets broadly elliptical in 
general outline, apex and base equally rounded. 
Length about 4 centimeters or slightly less. 

Maxi1num width, midway between the apex 
and the base, about 3 centin1eters or slightly 
less. Margins entire, evenly rounded. Tex
ture subcoriaceous. Petiolule , practically 
lacking, not 1nore than 1 n1illimeter in length. 
Midrib narrow, straight, and prominent. Sec
ondaries thin but well marked; four or five op
posite to alternate pairs diverge frotn the Inid
rib at irregular intervals at wide angles and 
sweep upward in full, even, subparallel curves, 
arching camptodromely subparallel with the 
margins. Tertiaries thin, 1nostly percurrent. 

This present species is readily distinguishable 
from the other Wilcox species of Fagara. It 
resembles somewhat certain forms of Rhanlna
cere and is very close to Fagara viclcsburgensis 
orbiculata, a form of Fagara which is abundant 
in the deposits of the Vicksburg group, but 
does not show the characteristic punctate 
markings of that species. 

Occurren(;e.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn, 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

FAGARA EOCENICA Berry, n. sp. 
Plate·LV, figure G. 

Description.-Leaves compound. Leaflets 
small, orbicular or broadly elliptical in general 
outline, as a rule 1nore or less inequilateral, apex 
and base equally rounded. Length about 3.5 
centimeters. Maximum· width, n1idway be
tween the apex and the base, about 2.25 centi
meters. Margins more or less prominently and 
somewhat irregularly crenate. Texture sub
coriaceous. Petiolule short and relatively very 
stout, curved, about 2 millimeters in length. 
Midrib stout, inclined to be slightly flexuous: 
Secondaries relatively stout, generally five al
ternate, irregularly spaced pairs; they diverge 
from the midrib at angles of about 50°, are 
rather straight in their courses at first, though 
they differ in this feature, curve upward in the 
marginal r~gion, and are camptodrome. ':fer
tiaries obsolete. 

This is a characteristic species clearly allied 
to the leaflets of the existing Rutacere, particu
larly of the genera Xanthoxylum Linne and 
Fagara Linne. The former genus consists of 
about 10 species of shrubs and small trees in 
the existing flora, distributed between Asia and 
North An1erica and extending. northward in 
North An1erica as far as Canada. The genus 
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Fagara, on the other hand, embraces a large 
number of existing species of shrubs and trees 
(between 100 and 150), cosmopolitan in trop
ical and subtropical countries. Fossil fo.rms of 
the type of Fagara eocenica are as a rule referred 
to the genus Xanthoxylum, no well-established 
fossil species of Fagara being known. More 
than a score of post-Cretaceous fossil forms have 
been referred to Xanthoxylum, but few of these 
are from North America, the majority occurring 
in the European Oligocene. This species is re
ferred to Fagara rather than to Xanthoxylu1n, 
since although the leaves are exactly alike in 
the ·two genera (the absence of a calyx in 
Xanthoxylum being practically the only differ
ence between the two), it seems very probable 
that · Xanthoxylum is derived from Fagara 
through the loss of the floral calyx and by 
adaptation to cooler and otherwise slightly dif
ferent climatic requirements and was not differ
entiated in Eocene times. The present species· 
resembles numerous existing forms with crenate 
margins. Except for its larger size it is very 
close to Fagarajagara Small of our present Gulf 
coast. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.~U. S. National Museum. 

FAGARA IIURLEYENSIS Berry, n. sp. 

Plate LIV, figure 9. 

Description.-Leaves pinnate. Leaflets small, 
elliptical and somewhat inequilateral in gen
eral outline, widest in the upper half of. the 
leaflet. Apex and base rounded, the base ine
quilateral. Length about 2.7 centimeters. 
Maximlim width, above the middle, about 8 

· millimeters. Margins entire. Texture coria
ceous; the glandular punctate Gharacter of the 
foliage is well shown in the type specimen. 
Petiolule short and broad, oblique, about 1 mil
limeter in length. :Midrib stout and· straight, 
prominent on the lower surface of the leaflets. 
Secondaries thin, immersed in the leaf sub
stance; about five pairs diverge from the mid
rib at acute angles, ascending in long sweeping 
curves and becoming camptodrome in the mar
ginal region. Tertiaries obsolete. 

This well-marked species shows many simi
larities to leaflets of the·.Mimosacere, Cresalpinia
cere, and Papilionacere, but its obviously punc.:. 
tate character renders its reference to Fagara 

almost c~rtain. It is entirely unlike the other 
Wilcox species but 1nay be matched among the 
numerous existing tropical species. 

Occurrence.-Ackerman formation, I-Iurleys, 
Benton County, Miss. (collected by E. N. 
Lowe and E. W. Berry). 

Oollection.~U. S. National Museum. 

Genus CITROPHYLLUM Berry. 

CrTROPIIYLLUM WILCOXIANUM Berry, n. sp. 

Plate LV, figure 3. 

Description.-Leaves s1nall, ovate in outline, 
the apex rounded or b:iuntly pointed and the 
base rather narrowly cuneate. Length about 
3.5 to 4 centimeters. Maximum ·width about 
1.4 centimeters, halfway ·between the apex 
and the base. Margin irregularly crenate. 
Texture very coriaceous. Petiole stout, about 
5 millimeters in length, with a lateral wing on 
each side constricted at the top, where there 
appears to be an abscission line. Midrib stout, 
more or less curved and immersed in the thick 
lamina. Secondaries thin,. five alternate to 
opposite pairs, branching from the midrib at 
angles of about 45°, curving upward, campto
drome, immersed in ·the leaf substance. Ter
tiaries obsolete. 

This species is clearly different from the 
earlier Cretaceous Oitrophyllum aligerum (Les
quereux:) Berry and from the later Claiborne 
species Oitrophylluin eocenicum Berry. It ap
·proaches very close, however' to some of the 
modern forms of Citrus and its allies. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollecti~n.-U. S. National Museum. 

Family SIMARUBACElE. 

Genus SIMARUBA Aublet. 

SrMARUBA EOCENICA Berry, n. sp. · 

Plate LIV, figure 7. 

Description.-Leaves pinnate, long petioled, 
leaflets opposite to alternate, sessile. Leaflets 
slightly inequilateral, oblong-obovate in out
line, rounded or slightly emarginate at the 
apex and cuneate at the base. Length about 
4 to 4.5 centimeters. Maximum width, at or 
above the middle, about 1.7 centimeters. 
Margins entire, evenly curved. Texture cori
aceous. Petiolule stout, reduced to not 1nore 
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than 1 millimeter in length, so that the leaflets 
are prn.ctically sessile. Midrib stout and 
CUTVed, prominent on the lower surface of the 
leaflets. Secondaries thin, largely in1n1ersed 
in the leaf substance; five or sLx subopposite 
pairs di~rerge from the midrib at angles of about 
50°, curving upward and camptodron:ie in the 
marginal region. Tertiaries obsolete by inl
mersio.n in the leaf substance. 

This for1n clearly represents a Wilcox species 
of tho genus Si1naruba (or Sin1arouba as it is 
often spelled, tho Carib nan1e of one of the 
species). 'fho genus contains a few existing 
species, confined to tropical America and dis
tributed fr01n southern peninsular Florida 
through tho West Indies to Guatemala and 
Brazil. Tho fossil species is very close to 
·simet?'uba glauca Do Candolle, the paradise 
tree or bitterwood, which is the only species 
that reaches Florida from the West Indies. It 
is a tree of considerable size and lives near the 
coast tlrroughout the West I~1dies, and also in 
Nicaragua and northern Brazil. The fossil 
may also be con1pared with the existing Sim
aruba ojjicinalis De Candolle. It also resem
bles some of the existing and fossil species of 
the Papilionacere, such as Dalbergia; the 
Rhamnacere, such a$ Reynosia, and the S.apo-
tacere, such as Bumelia. . 

Occurrence.-Lagrange formation (in beds of 
Wilcox ago), Puryear, Ilenry County, Tenn. 
(collectod.by E. W. Berry). 

Oollection.-U. S. National Museum. 

Family MELIACElE. 

Genus CARAPA Aublet. 

CARAPA EOLIGNITICA Berry, n. sp. 

Plates LV, figure 4, and LX, figure 4. 

Desc1'i1Jtion.-Leaves digitately con1pound. 
Leaflets large, elongate-elliptical in outline. 
Length ranges fr01n 12 to 20 centi1?1eters. 
~1axin~un1 width, at a point n1idway between 
tho apex and base, ranges fr01n 3.5 to 5.5 centi
nlcters. Margins slightly undulate. Texture 
coriaceous. Apex 1iarrowly rounded. Base a 
counterpart of the apex or slightly broader. 
~1idrib stout, slightly flexuous. Secondaries 
stout, nun1erous, subparallel, somewhat irregu
larly spaced, about 13 alternate pairs; they 
diverge frOin the midrib. at wide angl(:1s, curve 
regularly upward, and are camptodron1e paral
lel with the n1argins and close to them. Ter-

tiaries mo.stly obsolete; where seen they are 
thin ·and percurrent. 

·This striking fonn resembles existing species 
in several fan1ilies. It suggests some Combre
tacere and nun1erous Magnoliacere, such as J.1ag
nolia fmtida Sargent, of our Southern States. 
Among recent forms with which it has been 
c01npared it is most similar to CaTapa guianen
sis Aublet, an inhabitant of the West Indies 
and tropical South An1erioa (Venezuela, Gui
ana, and Brazil). The genus Carapa has not, 
so far as I know, been previously recorded in 
the fossil state. In the existing flora it com
prises only 4 or 5 species, which are confined to 
tropical A1nerica and tropical western Africa.1 

The present species has only been observed 
in 1ny collections from one locality, where it is 
not abundant. It is contained in collections 
made by Loughridge at Wickliffe, Ky., and 
labeled Sapindus dubius. It was also collected 
at that locality by Glenn. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, ·Tenn. 
(collected by E. W. Berry), and Wickliffe, Bal
lard County, Ky. (collected by R. H. Lough
ridge and L. C. Glenn). 

Collection.-V. S. National Museum. 

Genus CEDRELA Linne. 

CEDRELA WILCOXIANA Berry, n. sp .. 
Plate LVI, figure 1. 

Description.-Leaflets small, lanceolate in 
outline, the apex narrowed and acute, and 'tbe 
base slightly less narrowed and aoute. Length 
about 2.2 centin1eters. ~1aximun1 width, in 
the midclle part of the leaf, ~bout 6 1nillimeters. 
Margins entire. Leaf subs.tance thick. Tex-. 
ture coriaceous. Petiolule short and stout, 
curved, about 2 millimeters in length. Mid
rib stout, channeled on the upper surface, and 
prominent on the under surface of the leaflet. 
Secondaries thin, immersed in the leaf sub
stance, seven or eight opposite to alternate 
pairs, irregularly spaced, the angles of diver
gence generally wide, the course at first 
straight, curving abruptly in· the n1arginal re
gion to forn1 broad camptodrome arches, sub
parallel with the 1nargins. 

This species is the smallest of the three 
species of Cedrela that have been recognized in 

t The oriental mangrove, Carapa obovata Blume, and the beach plant, 
Cara7Ja moluccensis Lamarck, are referred by Harms to the allied genus 
Xylocarpus Koenig. 
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the Wilcox flora. It differs from C,edrela pur
yearensis Berry, the one that it most resembles, 
in its narrower form, thicker leaf substance, 
more obsolete venation, more numerous sec
ondaries, and shorter petiole. Oedrela missis
sippiensis Berry, another Wilcox species, is 
not likely to he confused with the present form, 
since it is a larger, slightly inequilateral leaf, 
widest proximad, and has a coarse prominent 
venation. It resembles somewhat certain Wil
cox species of leaflets of Cresalpiniacere and 
M.imosacere. 

The genus Cedrela is no longer represented 
in the United States, its nine or ten existing 
speoies being confined to tropical America, 
mostly on the mainland. ·Unger many years 
ago described two species of Cedrela ( 0. euro
p::ea and 0. radobojana) from the Miocene of 
Radoboj in Croatia. ,The supposed rutaceous 
Protamyris radobojana 1 of Unger is also refer
able to Cedrela, according to Ettingshausen,2 

who enumerated but never described Cedrela 
primigenia from the Eocene of Alum Bay, 
England (Yp_resian). 

Occurrence.-Holly Sprmgs sand, Holly 
Springs, Marshall County, Miss: (collected by 
E. W. Berry). Lagrange formation (in beds 
of Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollections.-U. S. National Museum. 

CEDRELA MISSISSIPPIENSIS Berry, n. sp. 

Plate LV, figure 5. 

Description.-Leaflets small, ovate-lanceo
late in outline, the apex somewhat abruptly 
pointed and the· base rounded, decidedly in
equilateral. Length about 4.5 centimeters. 
Maximum width, at a point below the middle, 
about 1.1 centimeters. Margins entire, regu
larly and fully rounded. Texture coriaceous. 
Petiolule not enlarged, about 3 to 4 millimeters 
in length. Midrib very stout, curved, very 
pron1inent on the lower surface of the leaflet. 
Secondaries stout, prominent on the lower sur
facf, somewhat unequally spaced and irregu
larly curved; about eight prevailingly alter
nate pairs diverge from the midrib mostly at 
wide angles, 60° to 80°. They are rather 
straight at :first and then sharply curved up
w~rd to form camptodrome arches subparallel 

. 1 Unger, Franz, Sylloge plantarum fossilium, pt. 1, p. 47, pl. 21, fig.16, 
1859. 
~Ettingshausen, C. von, Roy. Soc. London Proc., vol. 30, p. 235, 1880. 

. with the margins. Tertiaries relatively promi
nent, forming smaU marginal arches and in
ternal three, four, or five sided relatively large 
meshes. 

This is larger than the preceding Wilcox 
species of Cedrela, and is readily distinguish
able from the others by the characters already 
enumerated. It is more like a leaflet of the 
Cresalpiniacere than either of the other small 
species, and greatly resembl,es several Wilcox 

. species of Cresalpinites, to which, however, it 
is believed to be unrelated, as it is certainly 
perfectly distinct. It is much like the exist
ing Oedrela fissilis Velloso of northern South 
America. · 

Occurrence.-Holly Springs sand, Early 
Grove, Marshall County, Miss. (collected by E. 
W. Berry). 

Oollection.-U. S. National Museum. 

CEDRELA PURYEARENSIS Berry, n. sp. 
Plate LVI, figure 2. 

Description.-Leaflets small, lanceolate in 
outline, the apex narrowed, acute, and the base 
somewhat rounded, pointed, and equilateral. 
Length about 3.5 centimeters. Maximum width 
in the middle part of the leaflet about 1 centi
meter. Margins entire. Texture coriaceous. 
Petiole relatively long and stout, about 7 milli
meters in length. Midrib stout, curved, and 
prominent. Secondaries thin, about five, dis
tant, subopposite pairs; they diverge from the 
rriidrib at wide angles and may be straight at 
first, but as a rule curve slightly upward to a 
point about two-thirds of the distance to the 
margin, where the curvature is rapidly accel
erated to form wide camptodrome arches sub
parallel with the lateral margins. 

The figured specimen of this species has a 
large insect gall at the top of the petiolule, · 
which has caused some abnormality, but not 
enough to obscure the essential characters of 
the leaflet. It was chosen for illustration in
stead of a perfectly normal leaflet, since ·the 
gall adds an item to our knowledge of the Wil
cox biota. 

This species is somewhat similar to Oedrela 
wilcoxiana Berry, but is larger, relatively as 
well as actually wider, thinner, and has fewer 
secondaries and more prominent venation. It 
differs from Oedrela mississippiensis Berry in 
its smaller size, equilateral lanceolate form, 
longer petiole, and less stout venation. 
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Occ'llrrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E. W. Berry). 

Collection.-D. S. National Museun1. 

CEDREI ... A ODORATH'OLIA Berry, n. sp. 

Plate LVII, figure 7. 

Desc1·iption.-Leaflets large, elongate-ovate 
in general outline, the base abruptly pointed, 
inequil11teral, and the tip extended, gradually 
narrowed, and eventually bluntly pointed. 
Length about 13 centimeters. Maximun1 
width, in. the lower half of the leaflet, about 
2.25 centimeters. Margins entire, somewhat 
irregularly curved. Texture subcorin.ceons. 
Midrib stout and prominent proximad, becom
ing thin in the tip of the leaf. Secondaries 
numerous, subopposite to alternate; more than 
20 pn.irs diverge frmn the midrib at wide angles, 
averaging about 60°. They are regularly 
cun7 ed and camptodrome. Tertiaries obsolete. 

This well-marked species of Ceclrela is very 
much larger than the other three Wilcox spe
cies, with which there is no danger of confusing 
it. An1ong existing species it is very close to 
the Antillean Oeclrela oclorata Linne, which 
rese)nblauce has suggested the name of the 
fossil species, whose leaflets are somewhat nar
rower than those of the existing species. It is 
practically identical with an unnan1ed existing 
species of Cedreln. figured by Et.tingshausen.1 

Occur?'ence.-Lagrange forn1ation (in beds of 
Wilcox age), Puryear, IIenry County, Tenn. · 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

Family HUMffiiACElE. 

Genus VANTANEA Aublet. 

V ANTANEA WILOOXIANA Berry, n. sp. 

Pl.ate LIV, figure 6. 

Description.-Leaves small, broadly lance
olate and slightly inequilateral in general out
line, widest near the 1niddle, n1argins full and 
incurved to the narrowed but obtusely pointed 
tip and to the decurrent base. Length about 
5 centbneters or slightly more. Maximum 
width ttbout 2 centi1neters. Margins entire. 
Texture coriaceous. Petiole short and stout, 
not produced beyond the decurrent limbs of the 
la1ninn.. Mich·ib stout and ligneous, becoming 
thin distad, not especially prominent, somewhat 

IEttlngslmuson, C. von, Blatt-skelete dcr Dikotyledonen, pl. 55, fig. 7, 
1801. . 

flexuous. Secondaries thin but prominent, 
about nine subopposite to alterl).ate pairs, 
diverging from the midrib at angles of 45° to 
55°, pursuing a rather straight course until 
they reach the marginal region, where they 
curve upward in a brachiodrome manner. 
Tertiaries well 1narked, compr1s1ng some 
branches from the n1idrib parallel with the 
secondaries, curved transverse nervilles, and 
finer connecting nervilles, forming open, isodi
ametric, four or five sided meshes. 

This species is correlated · \vith the genus 
V antanea, which contains five or six existing 
species in Brazil and Guiann, the one most 
sim~lar to the fossil being Vantanea paniculata 
Urban. The fan1ily I-Iumiriacere · is 1nuch 
reduced in the modern flora and comprises but 
3 genera and about 20 species of shrubs and 
trees, which with the exception of one species 
of West Mrica are confined to northern South 
An1erica. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Purye·ar, I-Ienry County, Tenn. 
(collected by E. W. B"erry). Wilcox group, 3! 
miles southeast of :N" aborton, De So to Parish, 
La. (collected by G. C. Matson). 

Oollections.-U. S. National Museum. 

Family MALPIGmACElE. 

Genus BANISTERIA Linne. 

BANISTERIA PSEUDOLAURIFOT...IA Berry, n. sp. 

Plates LVI, :figures 6 and 7, and OX, figures 1 and 2. 

Description.-Leaves of variable size, ovate
lanceolate in outline, the apex narrowly pointed 
and the base broadly pointed. Length ranges 
from 8 to 12.5 centimeters. Maximun1 width 
ranges from 2.4 to 4.8 centimeters, in the basal 
half. of the leaf. Margins entire, full, and 
rather evenly rounded; toward the tip they 
may recurve slightly and the tip may be 
slightly extended. Petiole stout, generally 
curved, about 1 centimeter in length. Midrib 
stout. Secondaries thin, 9 or 10 opposite to 
alternate pairs, somewhat irregularly and 
widely spaced; they branch frmn the midrib at 
wide angles, averaging about 60°, curving 
upward, camptodrome. Tertiaries largely ob
solete, arching in the marginal region and form
ing rather. open, mostly polygonal, meshes in
ternally. Texture coriaceous. 

This species is characteristic and rather 
common in the upper part of the Mississippi 
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Gulf. It may be distinguished fro1n the asso
ciated Banisteria wilcoxiana Berry by its larger 
size and more broadly rounded base. It is 
named frmn its very great resemblance to the 
existing Central American Banisteria lauri
jolia Linne. 1 The genus con1prises between 70 
and 80 species, exclusively American, the Ina
jority climbing shrubs, and largely developed 
in tropical South A1nerica, being most numer
ous in Brazil. 

Several Tertiary species are known frmn the 
European area, "where they·are represented by 
both the foliage and the characteristic fruits.· 
These species, with the exception of Banisteria 
j1.tglandoides W atelet 2 from the Y pres ian of the 
Paris Basin,. a horizon homotaxial with the 
Wilcox, are all somewhat younger than the 
Wilcox species, the oldest other species being 
Banisteria vasseuri Laurent 3 fron1 the .Tong
rian of France, which is smnewhat larger than 
Banisteria pseudolaurifolia but is identical in 
outline and secondary venation, though it dif
fers in its tertiary ven_ation. Another very 
·similar Oligocene species is Banisteria sotzkiana, 
which is described by Ettingshausen 4 from the 
Styrian lignites and compared with the existing 
J?anisteria laurifolia. It is a trifle more slender, 
and has somewhat more ascending secondaries 
than the Wilcox form. A third and strictly 
congeneric form was described by Heer 5 from 
the Aquitanian of Switzerland as Banisteria 
helvetica. It is very similar to the present 
species. There are stili other fossil species, 
based on both leaves and fruit. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, IIenry County, Tenn. 
(collected by E. W. Berry); and Wickliffe, Bal
lard County, I\::y. (collected by L. C. Glenn). 

Oollections.-V. S. National Museum. 

BANISTERIA REPANDIFOLIA Berry, n. sp. 

Plate LVI, figures 3 and 4. 

Description.~Leaves of n1eclium size, oblong
ovate in general outline. Apex narrowed, 

1 Referred to the genus Beteropterys Kunth by Hemsley in his Flora 
of Central America. (vol. 1, p. 150, 1888). It ranges from southern 
Mexico through the West Indies and Central America to Colombia. 

2 Watelet, A., Description des plantes fossiles du bassin de Paris, p. 
226, pl. 56, fig. 6, 1866. 

a Laurent, Louis, Flore des calcaires de Celas, p. 124, pl. 13, figs. 3, 4, 
1899 .. 

~ E ttingshausen, C. von, Beitr1ige zur Kenntniss der fossil en Flora von 
Sotzka, p. 68, pl. 3, fig. 5, 1858. . 

5!-Ieer, Oswald, Flora tertiaria Helvetim, vol. 3, p. 65, pl. 121, fig. 8, 
1859. 

sharply pointed, -generally produced as a nar
row and n1ore or less elongated acumen. Base 
broadly rounded. Length about 12 centi
meters. l\1axin1uin width, in the n1iclclle part of 
the leaf, 4 to 4.5 centi1neters. l\1argins e1itire, 
more or less strongly repancl, and in1nany spec~
mens slightly revolute. Leaf substance thick 
and coriaceous. Petiole short and stout, ex
paneled and 1nore or less alate, about 1 centi
meter in length and about 3 n1illin1eters in 
maximun1 width, in the middle portion. Mid
rib stout and straight, becoming smnewhat 
thinner and curved in the acunlen, pronlinent 
on the lower surface of the leaf. Secondaries 
thin, alternate, widely spaced, 1nore or less inl
mersecl in the thick leaf substance; 8 to 10 
pairs diverge fron1 the n1idrib at angles of about 
55°. · They are irregularly spaced, of varying 
but n1ostly slight degrees of curvature until the 
margin.al region is reached, where they curve 
abruptly to form broad camptodro1ne arches 
subparallel with the margins. Tertiaries thin 
but distinct on the lower surface of· the leaf, 
forming marginal carnptodron1e arches and in
ternal, generally quadrangular meshes. Areo
lation fine, mainly quadrangular. Leaf sub
stance either minutely punctate or scurfy. A 
small leaf of this species, measuring 8 centime
ters in length by 3.5 centin1eters in Inaximum 
width, has a stout, longitudinally striated peti
ole 1.3 centimeters in length. 

This species is not at all like the associated 
species, Banisteria wilcoxiana Berry, but re
sembles n1ore or less the other Wilcox species, 
Banisteria pseudolaurifolia Berry. Points of 
'difference are its broadly rounded base, peculiar 
alate petiole, produced tip, subparallel lateral 
1nargins, and textural characters. There is 
some question whether or not the sn1aller speci
men figured is identical with the larger speci
Inen, which is.less repand and has its seconda
ries arching farther from the margins. The two 
speci1nens may represent distinct but closely 
related forms. As interpreted they are taken 
to represent variations of a single species. 

This species is not unlike other and unrelated 
Inembers of the vVilcox flora, for exanlple Cor
dia eocenica Berry and son1e of the leaves of 
Ficus puryearensis Berry. It Inay be distin
guished from both of these superficially similar 
.species by its n1ore oblong fonn, peculiar peti
ole, ~cuminate tip, repand Inargins, general 
texture, and details of venation. 
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Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryet"tr, I-Ienry County, Tenn. 
(collected by E. W. Berry). 

Oollections.-U. S. National Museum. 

BANIST:KttrA WILCOXIAN A Berry, n. sp. 

Plato LVI, figure 5. 

Sap·indus dttbi7.t8. Lesquereux (part), U. S. Nat .. Mus. 
· Proc., vol. 11, p. 13, 1888. 

Loughridge (part), Heport on the geological and eco
nomic features of the Jackson's pmchase region, 
p. 198, 1888. 

Desc1'iJJtion.-Leaves broadly lanceolate in 
outline. Apex narrowly pointed. Base some
what 1nore broadly pointed than the apex. 
Length about 8 centin1eters. Maximun1 width 
about 2.5 centimeters, at a point about halfway 
between the apex and the base. Margin entire. 
Texture coriaceous. Petiole stout, curved, 
less than 1 centin1eter in lep.gth, tumid proxi
Inad. Midrib stout and prmninent on lower 
sulface of the leaf. Secondaries thin, 8 to 10 
subopposite pairs, branching from the midrib 
at angles of about 55°, rather straight at first, 
then curving upward and can1ptodrome. Ter
tiaries n1ostly obsolete. 

This species is n1uch like the preceding species 
but differs in its smaller· size, more lanceolate 
.forJn, and straighter secondaries. It is 1nuch 
like Baniste1'ia lau?"ffolia of the Alnerican trop
ics and very sinlilar to the Oligocene form, Ba
niste?'ia sotzkiana, described by Ettingshausenl 
from Sotzka, Styria. It is apparently less com
mon in the Wilcox than the preceding species. 
Speci1nens collected frmn Wickliffe rnany years 
ago were identified by Lesquereux as Sapindus 
dubius. 

Occurrence.-Lagrange formation (in beds of 
Wilcox ago); Wickliffe, Ballard County, I{y. 
(colloctod by R. II. Loughridge), and 1~ miles 
wost of Grand Jm1ction, in Fayette County, 
Tenn. (collected by E. W. Berry). · 

Oollections.-U. S. National :Museum·.· 

BANISTEIUA FRUCTUOSA Berry, n. sp. 
Plate LVI, figures 8 and 9. 

DesC'I'iJJtion.-Small winged fruit or samru·a, 
about twice as long as high, tho lower margin 
ovonly rom1dod, tho. colun1n straight and thick
ened and tho i.tppor nutrgin undulate, the 
oblique tip rom1dod. Essential part of the 

1 Ettlngshauson, C. von, Uoitriigo zur Kenntniss der fossilen Flora 
von Sotzka, p. OS, pl. 3, fig. 5, 1858. 
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fruit small. Wing of considerable consistency, 
showing abo_ut 16 veins, curving subparallel 
with tho lower margin, in places forked or 
anastomosing bl.tt n1ostly free, ter1ninating in 
tho upper margin. 

These fruits show the ·usual resemblance to 
the winged fruits and seeds of a variety of 
modern forn1s, particularly to certain gonera of 
tho family Proteacere. They are not referable 
to this fmnily, however, since their true affini
ties arc with the subtribe Banisteriinre of the 
Malpighiacere, especially the genera Banist.eria 
Linne, Heteropteris Jussieu, Stigmatophyllon 
Jussieu, Schwannia Endlicher, Janusia Jussieu, 
and the like. Tho tribe contains many species 
and is almost confined to tropical and subtrop
ical America in tho existing flora, making its 
greatest display in northern South America. 

Occurrence.-Lagrangc formation (in beds of 
Wilcox ago), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National ~1usoum. 

Genus HIR.tEA Jacquin. 

HrR1EA WILCOXIANA Berry, n. sp. 
Plates LVII, figure 8, and CIX, figme 6. 

Desmption._:_Loavcs ovate-lancoolato and 
more or less falcate in general outline, widest 
below tho middle, tapering to tho cuneate base 
and more gradually upward to the narrowly 
extended acuminate tip. Length about 10 
centimeters or slightly more. Maxi1num width 
about 3.3 centimeters. Margins entire. Tex
ture subcoriaccous. Petiole very stout, curved, 
channeled, about 1 centimeter in length. Mid
rib curved, very stout and pron1inont on the 
lower surface of tho leaf, channeled on the 
upper surface. Secondaries relatively thin, 
not prominent; about 10 to 12 subopposite to 
alternate pairs diverge from the n1idrib at 
angles of about 55°. They arc relatively 
straight until they approach tho margins, 
where they curve 1nore abruptly and are carop
todronle. Tcitiaries thi11. ·and largely obso
lete, mostly close and porcurrent, their prevail
ing course nearly at right angles to the midrib. 

This species is closely comparable with tho 
leaves of the existing species of Hirrea. Tho 
modern forn1s arc exclusively American. They 
number more than a score and range fron1 
Mexico and the Antilles throughout northern 
South A1ncrica to Peru. ·Ettingshausen 2 has 

2Ettingshausen, C. von, Roy. Soc. London Proc., vol. 30, p. 235, 1880. 
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recorded . a fossil form from the Ypresian of 
Alum Bay, England. 

Occurrence.-Lagrango formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National :Museum. 

Family EUPHORBIACElE. 

Genus DRYPETES Vahl. 

DRYPETES PREKEYENSIS Berry, n. sp. 

Plate LVIII, figure 4. 

Description.-Leaves elliptical in general 
outline, the apex and base broadly cuneate 
or rounded. Length about 6 to 7 centi
meters. Maximum . width, midway between 
the apex and the base, about 3 centime
ters. Margins entire. Texture coriaceous. 
Petiole short and stout. Midrib stout, flexu
ous, prominent on the lower surface of the leaf. 
Secondaries rather stout, about 10 suboppo
site pairs; they diverge from the midrib at 
angles·of 60° to 80°, and curve irregularly up
ward-, forming can1ptodrome arches in the 
marginal region. Tertiaries thin but distinct, 
fonning marginal arches and internally large 

. three, four, or five sided meshas. 
The present species is na1ned from its resem

blance to Drypetes keyensis Urban (Drypetes 
diversijolia Krug and Urban), a stout tree of 
dry, sandy soils, ranging from the extreme 
southern Florida Keys through the West 
Indies. The genus Drypetes, which contains 
2 species in the Wilcox flora, is confined to 
tropical An1erica in the existing flora and 
comprises about a dozen species that range 
from southern Florida through the West In
dies to northern Brazil. 

The present species is readily distinguished · 
from the lanceolate-leafed Drypetes prelateri
.fiora Berry of the Wilcox flora. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Putyear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

DRYPETES PRELATERIFLORA Berry, n. sp. 

Plate LVIII, figure 3. 

Description.-Leaves ovate-lanceolate in 
general outline, tapering equally both proxi
mad and distad, the apex acuminate and the 
base sharply decurrent. Length about 6.5 

centimeters. Maximum width, midway be- · 
tween the apex and the base, about 2.1 
centimeters. Margins entire, rounded, slightly 
undulate. Texture coriaceous. Petiole short, 
stout, and cui>vec;l, about 3 millimeters in 
length, Midrib stout, more or less curved, 
prominent on the lower surface of the leaf, be
coming attenuated in the slender tip. Sec
ondaries rather stout, about seven or eight sub
opposite to alternate arcuate pairs, diverging 
from the midrib at angles of 50° to 60°, fonn
ing . camptodrome arches 1n the marginal 
region. Tertiaries thin. 

This species is named from its resmnblance 
to the leaves of the Guiana plum, Drypetes 
lateriflora (Swartz) Urban, a sn1all tree of the 
Florida Keys, the Bahamas, and several of the 
Antilles. It is relatively much narrower and 
is othmwise readily distinguished frmn Dry
petes prelceyensis Berry, a related fonn in the 
Wilcox flora. 

Occurrence.-Holly Springs sand, !-lolly 
Springs·, Marshall County, :Miss. (collected ~y 
E. W. Berry). 

Oollection.-U. S. National Museum. 

Genus CROTONOPHYLLUM Velenovsky • 

CROTONOPHYLL UM EOCENICUM Berry, n. sp. 

Plate LVIII, figure 2. 

DescrizJtion.-Leaves of mediun1 size, oblong
ovate in general outline, the tip narrowed and 
acuminate, and the base broadly roun:ded. 
Length about 12 centimeters. Maximum 
width, in the basal part of the leaf, about 4 
centimeters. Margins entire below, but above 
the entire portion they show irregularly spaced, 
rather distant, and variably shaped and di
rected dentate teeth, some pron1inent, others 
very faint. Texture co;iaceous. Petiole stout, 
not preserved for its entire length. Midrib 
.stout, curved, prmninent on the lower surface 
of the leaf. Secondaries thin, nu1nerous, sub
parallel, about 18 pairs, diverging frmn the 
midrib at angles ranging fron1 60° in the upper 
part of the leaJ to 80° in the lower part; they 
are but slightly curved and are can1ptoclrome 
close to the margins. Tertiary venation obso
lete. 

This species is entirely unlike previously 
described fossil fonns, although it resen1bles 
somewhat closely smne of the leaves described 
by Ettingsh.>tusen frmn Sagor in Carniola a~ 
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the coinnlon occurrence of leaves of some of 
the existing Euphorbiacere with somewhat sinli
lar constrictions tend to give it a specific char
acter of its own. 

It is refenled to the form, genus Crotono
phylluin and resembles the two known Upper 
Cretaceous species that are referred to this 
genus, but differs decidedly from the associated 
Wilcox species referred to this genus. 

Occurrence.-Lagrange forn1ation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

'Genus EUPHORBIOPHYLLUM Ettingshausen. 

Que'I'C'ns llPc7.trrens. 1 Its botanic affinities are 
uncertain, although its smn of characters semn 
to inclicn,tc its reference to the fan1ily Euphor
biaccro. In this fa1nily it is 1nost successfully 
con1pared with son1e of the n1odern species of 
Croton, for cxmnple, Croton eluteri(t (Linne) 
Bennett of the Bahama Islands. Croton cOin
prises rnorc than 600 species of herbs and shrubs 
in the existing flora, widely distributed in the 
wo.nner parts of both hmnispheres and espe
cinJ]y abundnnt in tropical An1erica. The 
leaves arc in general varinble and s01newhat 
protean and polyn1orphous in character. To 
IL\7 oid undue definiteness I have referred the 
species here described to Crotonophyllum. 

The gcn:us Crotonophyllmn was proposed _by EuPHORBIOPHYLLUM FAYETTENsrs Berry, n. sp. 
V clonovsky for leaves frmn the Cenon1aninn Plate LVII, figure 1. 
of Bohemia constituting the single species . . . 
0'rotono]Jhyllu'rn cretaceum.2 Recently I have .f!escr~]Jtwn.-Leaves of _small s1ze, lo_ng-
addcd n, second Upper Cretaceous species, · petwlate, narrowly cuneate 111 general outlme,. 
Orotonophyllu1n pancl7.u':::efcJ'rmis fron1 the :Mid- the tip acu1ninate and a shallow emarginntion 
cHmdorf arkose 1nmnber of the Black Creek at the base. Length ranges fro1n 2 to 3 centi
fonnation of South Carolina. meters. Maximmn width, at or below the 

Occ7.trrence.-La.grange forn1ation (in beds of n1idclle, 1.5 to 2 centimeters. :Margins entire, 
Wilcox age), Puryear, I-Ienry County, Tenn. regularly curved. Texture not coriaceous. 
(collected by E. vV. Berry). Petiole stout, slightly curved, about 8 milli-

Oollection.-U. S. National Museum. meters in length. Midrib stout. Secondaries 
well n1arked; four or five equally spaced sub-

CROTONOPHYLLUM APPENDICULATUl\f Berry, opposite pairs diverge from the n1idrib at angles 
n. sp. 

Pla.te LVIII, figure 1. 

Description.-Leaves n10dimn sized or s1nall, 
oblong-ovate in general outline, consisting of 
a smncwhat inequilateral, oblong-elliptical basal 
portion, and a s1nall ovate-lanceolate terminal 
portion separated frmn the basal portion by a 
narrow sinus on each side which extends to the 
1nidrib. Length of tho lower segn1ent about 
41 centiJncters. Maxinnnn width, in the Inid
clle part, about 2 centin1eters. Length of the 
smncwhat falcate upper segment about 1.5 
ccntirnetcrs. :Maxinnnn width about 4 n1illi-
1neters. :Margins entire, son1ewhat undulate. 
Texture coriaceous. Petiole n1issing. Midrib 
stout. Secondaries thin, subparallel, n1ore or 
less in11110rsed in the leaf substance, campto
drmne. 

This rCJnarkable leaf with its apical append
age 1nay be abnonnal, but its regularity and 

ranging from 30° in the uppermost pair to 60° 
in the lowest pair. Tertiaries thin. but well 
n1arked, closely spaced, and irregularly per
current. Areolation obsolete. 

This rare sn1all-leafed species is referred to 
the for1n genus Euphorbiophyllum since· it. 
appears to belong to the Euphorbiacere and is. 
not certainly referable to any one genus.· It 
greatly resembles the leaves of several Central 
American species of Omalanthus, of South 
An1erican species of Stillingia, and, except for 
its s01newhat smaller size, more narrowed apex, 
and strictly entire margins, it might represent 
a leaf of the monotypic genus Hippomane 
Linne, which frequents sea beaches and sandy 
knolls fr01n the southern Florida Keys through 
the West Indies and the Antilles to the north
ern const of South America and both coasts of 
Central Americn. Though I have not ven,.. 
tured to identify the fossil forn1 as a species of 
Hippon1ane, it may be exactly matched by the 
small, n1ore acuminate terminal leaves of 

1 E ttJngsho.uscn, C. von, Dio fossilo Floro. von Sngor in Krain, pt. 1, p. 
1so, pt. 5, figs. 5-7 (cr. fig. 7), 1872. Ilippomane mancinella Linne. Ettingshausen 3 

2 Vclcnovsky, J., KvOtona ccske!JO cenomanu, p. 20, pl. 5, figs. 4-11, 
889. aEttingshausen, C. von, Roy. Soc. London Proc., vol. 29, p. 394, 1879 .. 
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has recorded a species of Euphorbiophyllum 
from the Y presian of the Isle of Sheppey . 

. Occurrence.-Lagrange. formation (in beds of 
Wilcox age), 1! miles west of Grand Junction, 
in Fayette County, Tenn. (collected by E. W. 
Berry). 

Collection.~U. S. National Museum. 

Order SAPINDALE S. 

Family AN ACARDIACElE. 

Genus HETEROCALYX Saporta. 

Fruit a single-seeded drupe with an accres
cent, scarious, normally three-parted; abor
tively two-parted, or rarely four or five .parted, 
netted-veined calyx. This genus was founded 
by Saporta in 1867 1 to replace the tern1 Trilo
bium proposed by him.in 1861.2 The type and 
only species was If.eterocalyx ungeri. Saporta, 
with which were identified Getonia petremformis 
Unger 3 and Elaphrium antiquum Unger. 4 

This species occurs at Aix, Sused, Sotzka, 
Radoboj, and Celas, thus ranging from the base 
of the Oligocene (Sannoisian) into the Miocene. 
It was compared by Saporta with the genera 
Astronium, Mangifera, Anasillis, Melanorrhea; 
and Loxostylis, especially with the first and last 
of these, which are Brazilian genera of the 
Anacardiacere. It was compared by Engler 
with Parishia, a Malayan genus of this same 
family. A single species of Heterocalyx is 
present in the Wilcox flora. 

·HETEROCALYX SAPOR'.I;ANA Berry, n. sp. 

Plate LIX, figure 1. 

Description.-Fruit small, probably a drupe, 
elliptical in side view, about 2.5 millimeters. in 
length ;by about 1 millimeter in diameter, 
attached to a persistent calyx consisting of 
three or four elliptical scarious sepals about 
3.5 millimeters in length by about 1.5 milli
meters in maximum width, which is in the 
middle part. Venation very thin and· faint, 
consisting of a scarcely discernible midvein and 
one or two illy defined laterals connected with 

1 Saporta, G. de, Etudes sur la vegetation du sud-est de la France a 
l'epoque tertiaire, vol. 3, suppl. 1, p. 110, 1867. 

2 Saporta, G. de, Examen analytique des flores tertiaires de Provence, 
p. 32, 1861. 

BUnger, Franz, Chloris protogma, p. 139, pl. 47, figs. 1, 2; Die fossile 
Flora von Sotzka, pl. 23, figs. 1-4, 1850; Sylloge plantarum fossilium, 
pt. 3, pl. 17, figs, 4, 5, 1865. 
· 4 Unger, Franz, Sylloge plantarum fossilium, pt. I, p, 47, pl. 21, figs. 
7-22, 1859. 

the midvein by fine transverse nervilles. 
Margins en tire. 

This fruit is much smaller than Heterocalyx 
ungeri Sa porta, the illustration, which is. en
larged four times, being about the same size 
as that species. It also fails to show any trace 
of the long slender pedicle of Heterocalyx 
ungeri, but this is commonly n1issing in the 
French specimens. The sepals are less pointed 
than those of the European type, and the vena
tion is less prominent; the latter feature is 
probably correlated with the much smaller 
size of the American species, which is also 
geologically much older than the type of the 
genus. 

The species is based on the single specimen 
figured, although this can not be taken as an 
indication of the rarity of the form, as its small 
size would in a measure cause it to be over
looked in the field unless it were present in 
great abundance. . 

Occurrence. -Holly Springs sand, Early 
Grove, Marshall County, Miss. (collected by 
E. W. Berry). 

Collection.-U. S. National Museum. 

Genus METOPIUM P. Browne. 

METOPIUM WILCOXIANUM ~erry, n. sp. 

Plates LVII, figures 2 .and 3, and CXI, figure 5. 

Description.-Leaflets relatively small, petio
lulate, broadly elliptical or suborbicular in 
general outline, rounded or broadly cuneate at 
the base, som_ewhat narrowed distad to the 
broadly rounded or slightly emarginate tip. 
Length ranges from 5 to 6.5 centimeters. 
Maximum width, at or below the middle, 
ranges from 3 t"o 3.55 centimeters. Margins 
entire, slightly irregular. Texture coriaceous. 
Petiolule relatively long and stout, expanded 
proximad, about 8 millim.eters in length. 
Midrib stout and prominent. Secondaries nu
merous, nearly straight, subparallel, campto
drome; about nine alternate pairs diverge 
from the midrib at angles of about 55°. 

This species appears to be confined to the 
upper part of the Wilcox. 

The only Wilcox species which Metopium 
wilcoxianum at all closely resembles is Ana
cardites metop~(olia Berry, a form that is gen
erally much smaller, relatively more elongate 
and ovate, and has more numerous secondaries 
and a shorter petiolule. 
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Tho genus Motopium. in tho existing flora · 
contains two species of the coastal region of 
sou thorn peninsl.1lar Florida and tho West 
Indies. 

Occurrence.-Grenadn. formation, Grenadn, 
Grenada County, Miss. (collected by E. ~· 
Lowe and E. W. Berry). Lagrange formation 
(in beds of Wilcox age), Puryear, Henry 
County, Tenn. (collected by E. W. Berry). 
Wilcox group, Old Port Caddo Landing, Little 
Cypress Bayou, Harrison County, Tex. (col
lected by T. W. Vaughan). 

Oollections.-U. S. National Museum. 

Genus ANACARDITES Saporta. 

JJeaves small, obovate ................. . Anacardites rninor. 
]~caves short and broad: · 

Small, ovate ................. . Anacardites rnetopijolia. 
Larger, ell.ipticnJ ............ . Anacardites puryearensis. 

Leaves elongated, lanceolate to lil?ear-lanceolate: 
Margins serrate ................. . Anacardites serratus. 
Mru·g.ins entire: 

Lanceolate with ascending se~ondaries,; 
Anacardites grevilleafolius. 

Lineru·-lanceolatc with laterally direCted second-
u.rieR: 

Relatively short and bluntly pointed, nearly 
equilateral ..... . Anacardites marshallensis. 

Elongated, acmninate, falcate, very inequi-
lateral. ................ A nacardites jalcatus. 

ANACARDITES FALCATUS Berry, n. sp. 

Plate LIX, figure 6. 

Desc1viption.-Lenflets elongate, linear-lance
olate, fnlcate, gradually narrowed both proxi
mad and distad to tho equally and acutely 
pointed apex and base. Markedly inequilateral 
in outline. Length about 10 centimeters. 
Maxinnun width, below the middle, about 1.6 
centi1neters. Margins entire,· slightly irregular. 
Texture coriaceous. Midrib stout, curved, 
prominent on the lower surface of the lenflet. 
Secondn.ries stout, pron1inent on the lower 
surface, nmnerous~ subparallel, diverging fron1 
the midrib at wide angles, commonly as n1uch 
as goo, at intervals of about 2 millimeters, 
curving slightly, anast01nosing and arching in 
tho marginal. region. Tertiaries stout, sub
parnllel with the adjacent secondaries, to 
which they nlternntely send stout trnnsverse 
nervilles. 

These leaflets nre of a distinctive character 
and markedly inequila.teral, especially proxi
mad, as shown by the specimen figured. The 
tip is rocurved and n1ore nearly equilateral. 

The form and venation are suggestive of cer
tain genera of the Apocynncere, but on the 
whole are more like certain modern forms of 
Anacardiacere. It is a .much more elongnted 
and falcnte form thnn the Wilcox species 
A nacardites marshallensis Berry. 

Occurrence.-Lagrange formatiofl (in beds of 
Wilcox age), Puryear, fienry County, Tenn. 
(collected by E. W. Berry). 

Collection.-U. S. National Museum. 

ANACARDITES MAR.SHALLENSIS Berry, n. sp~ 

Plate LVIII, figure 6. 

Description.-Leaflets oblong-lanceolate and. 
slightly falcate in outline, somewhat narrowed 
distad, the apex and the base about equally and 
bluntly pointed. Length about 6 centimeters. 
Maximum width, slightly below the middle, 
about 1.6 centimeters. Margins entire, slightly 
and shortly undulate. Leaf substance very 
thick and coriaceous. Midrib very stout and 
curved, prpminent on the lower' surfnce of the 
leaflet. Secondaries· stout, numerous, about 
20, indifferently opposite to alternate pairs;o 
they diverge from the midrib at wide angles, 
approaching goo, at intervals of 2.5 to 4 milli
meters, curving slightly, and arching in a camp
todrome manner close to the lateral margins. 
Tertiary venation distinct, of numerous trans
yerse and but slightly curved nervilles with 
cross branches, forming small quadrangulnr or 
pentagonal meshes. 

This relatively short, blunt leaflet has the 
characteristic forn1 and venation of numerous 
modern Anncardiacere. It is readily separable 
fron1 the other Wilcox species, although it 
resembles somewhat remotely Anacardites fal
catus Berry. · It is a type onsily and often con
fused with the willow-leafed and live oaks, 
which it resembles in a general way. 

Occurrence.-Holly Springs sand, fiolly 
Springs, Marshall County. Miss. (collected by 
E. W. Berry). 

Oollection.-U. S. National Museum. 

ANACAR.DITES PURYEARENsrs Berry, n. sp. 

Plate LVII, figure 6: 

Descnption.-Leaves relatively short and 
brond, elliptical and somewhat inequilaternl in 
genernl outline, the apex broadly rounded and 
the base broad, slightly decurrent. Length 
about 6 centimeters. Maximum width, above 
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Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Gollection.-U. S. National Museum. 

the 1niddle, about 3.25 centimeters. Margins 
entire, somewhat irregularly curved: Texture 
coriaceous. Petiole extremely stQut, curved, 
about 1.25 centimeters in length, 3 millimeters 
in diameter at the enlarged base. Midrib stout 
throughout, broad and flat, curved. Sec- ANACARDITES GREVILLEAFOLIA Berry, n. sp. 

Plates LVII, figure 5, and LVIII, figure 5. ondaries stout, numerous, subparallel, n1ore 
widely spaced in the upper half of the leaf; 
about 10 subopposite to alternate pairs diverge Description.-Leaflets small, lanceolate in 

outline, the apex sharply pointed and the base 
from the midrib at angles of about 60° to 65°, 

similarly pointed. Length ranges from 2.5 to 
pursuing a rather straight course to the margi-

4.5 centimeters. Maximum width, slightly be
nal region, where they are camptodrome. Ter-

low the middle, ranges fron1 7 to 11.5 millitiaries well marked, obliquely ·percurrent. 
1neters. Petiolule short and stout, about 1.5 

Areolation rectangular. 
or 2 millimeters in length. Midrib very stout 

This species differs .markedly from the other 
and prominent. Secondaries thin, nu1nerous, 

Wilcox species .referred to this genus, suggest- close set, diverging from the midrib at acute 
ing some of the Sapotacere. in its general ap-

angles less than 45 °. Those in the lower half 
pearance. It has, however, the venation of the 

of the leaflet are curved and ascend subparal-
Anacardiacere and may be compared with . . 

· t' f th t f il 'all th lel w1th each other and With the lower lateral ex1s 1ng genera o · a am y, espech y e ~ 1 f . . h · h 
An d. L' ,. . h' h . 8 ea margins, t ose 1n t e upper part are less 

genus acar 1um mne, w 1c . compnses d.' d .... b d 'd 1 . ll . 
· · t · 1 Am · Th t ascen 1ng an ;:,U ten Wl er ang es. a a1e specws 1n ropiCa enca. e presen spe- d T · · b 

1 
· M · · 

· · tl campto ron1e. ertlanes o so ete. argms 
Cles 1s apparen Y rare. . . . entire. Texture coriaceous. 

Occurrence.-Lagrange formatiOn (1n beds of Th' · th 11 t · f A d't oWil p H C T Is 1s e sma es specws o · nacar 1 es 
cox age), uryear, enry ounty, enn. k · th w·l fl. d 't · th hl 

(collected by E. W. Berry). d~ot~ntlnf e thl coxthora an .1 !SA oroudg. y 
n zz t · U S N t' 1 M 1s 1nc rom e o er speCies, nacar ~tes 
vO ec wn.- . . a wna useum. ~/', z· B b . th l h 

meto~Jo ~a erry. e1ng e on y one t at ap-

ANACARDITF·S MINOR Berry, n. sp. 

Plate LVII, figure 4. 

Description.-Leaves or leaflets relatively 
sn1all, obovate in general outline, the tip 
broadly rounded, and the base broadly cu
neate. Length about 2 centimeters. Maximum 
width, midway between the apex and the base, 
about 1.5 centimeters. Margins entire, some
what undulate. Texture subcoriaceous. Peti
ole short and much. enlarged, about 2 centi
meters or slightly less in length. Midrib rather 
st.out, prominent, nearly straight. Seconda
ries thin, relatively prominent; 5 or 6 suboppo
site pairs diverge from the midrib at angles of 
about 50° and pursue a nearly straight .course 
to the margin, where they form single flat 
camptodrome arches which simulate marginal 
hems. Tertiaries thin, mainly percurrent. 
Ai·eolation predominantly quadrangular. 

The present species in its size, outline, and 
marginal venation is clearly differentiated from 
the other members of the Wilcox flora and as 
clearly allied with existing members of the 
Anacardiacere: It is apparently rare. 

proaches it at all, and the two are not close. It 
is something like Rhus palreophylla Sap.orta 1 of 
the Sannoisian of France, but the resemblance 
is not close enough to den1and extended conl
ment. It is also n1ore or less like several 
described Tertiary speeies usually referred to 
Rhus. 
, Occurrence.-Grenada fonnation, Grenada, 
Grenada County, Miss. (collected by E. N. 
Lowe and E. W. Berry). Lagrange fornla
tion (in beds of Wilcox age), Puryear, I-Ienry 
County, Tenn. (collected by E. W. Berry). 

Gollections.-U. S. National ~1useum. 

ANACARDITES 1\:lETOPIFOLIA Berry, n. sp. 

Plate LVIII, figure 7. 

Description.-Leaflets small, ovate in general 
outline, lateral n1nrgins full rounded, narrowing 
upward to an obtuse tip, basal n1argins rounded, 
and base very b:r::.oadly cuneate or rounded. 
Length about 4.5 to 5 centimeters. Maximum 
width, toward the base of the leaf, about 2 
centimeters. Margins entire. Texture cori-

1 Saporta, G. de, Etudes sur la vegetation du sud-est de la France a 
l'epoque tertiaire, vol. 1, p. 125, pl. 13, figs. I, 2, 1863. 
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aceous. Petiolule short and stout, about 2 
millilneters in length. :Midrib stout. Second
aries thin, numerous, about 1.5 pairs, diverging 
fr01n the midrib at wide angles; rather straight 
to the Inargi'nal region, where they form camp
todronle arches parallel with the n1argins. 
tertiaries largely obsolete; intermediate ones 
diverge fro1n the midrib between and parallel 
with the secondaries, to which they are con
nected by very faint nervilles. 

This species 1nay b~ compared with. a number 
of n1odern fonns. It is like the leaflets of numer
ous species of Rhus, for ~xample Rhus copal
lina Linne. It is nan1ed for its resemblance to 
Metopiun1 P. Browne, a genus represented in 
the vVilcoxflora, and one that contains 2 existing 
species which are confined to southern Florida, 
the West Indies, and Honduras. Metopium is 
often united with Rhus, of wqich it is the tropi
cal representative. The present species is very 
sin1ilar to the sonu}what variable leafed llfeto
piU'rn meto1rium Small (Rh1.ts metopium), so 
abundant along the shores and keys of southern 
Florida and in the Baha1nas, as well as in Cuba, 
J~maica, and :Honduras. , 

Occu?·rence.-Holly Springs sand, Holly 
Springs and Vaughns, near Lamar, Benton 
County, l\1iss. (collected by L. C. Johnson). 
Lagrange formation (in beds of Wilcox age), 
Wickliffe, Ballard County, Ky. (collected by 
L. 0. Glenn), and Puryear, I-IenryCounty, Tenn. 
(collected by E. W. Berry). 

Collections.-D. S. National Museum. 

ANACARDITES SERRATUS Berry, n. sp. 

Plate LVIII, figure 8. 

Description.-Leaflets lanceolate and more 
or less frucate in generru outline, widest above 
the middle, tapering to a sharp conical point 
and nn.rrowing gradually to the elongated, 
acutely pointed bnse. Length about 8 centi
meters. l\1aximum width about 1.5 centi
n1eters. l\1nrgins entire and n1nrkedly undu
late in the basal hall of the leaflet, with closest 
and inconspicuous serrate teeth in the distal 
half. Textru·e coriaceous. Midrib stout, 
cru·ved. Secondaries of medimn ·size, numer
ous; about 20 generally subopposite pairs 
diverge from the midrib at wide angles, curve 
regularly upward, subparallel, and are camp
toclronle close to the margins. 

This well-marked species is sparingly repre
sented in the collections. It resembles some
what the Cuban species Ardisia (lcacorea) den
tata De Candolle and the fossil form Ardisia 
(lcacorea) lanceolata Ettingshausen 1 from the 
Bohemian Tertin.ry. All things considered, it 
is believed to· represe:Q.t a Wilcox species of 
Anacardiacere of uncertain generic relationship. 

Occurrence.-Lagrange fdrmation (in beds 
of Wilcox age),. 1~ miles west of Grand Junc
tion, in Fayette County, Tenn. (collected by 
E. W. Berry). · 

Oollection.-U. S. National Museum. 

Family ILICACElE. 

Genus ILEX Linne. 

lLEX EOLIGNITICA Berry, 11. sp. 

Plate LIX, figure 7. 

Description.-Leaves smn.ll, ovate-lanceolate 
in general outline, the apex gradually nar- . 
rowed, acuminate, and the base more ab- · 
ruptly narrowed and decurrent. Length about 
5.5 centimeters. Maximum width, below the 
middle, about 2 centimeters. Margins entire. 
Texture coriaceous. Petiole short and stout, 
about 4 or 5 millimeters in length, tumid proxi
mad. Midrib stout, curved. S_econdaries 
about eight, rather stout, alternate pairs; they 
diverge from the midrib at angles of about 50°, 
curving slightly upward· at first and more ab
ruptly in the marginal region, where they are 
camptodrome. Tertiaries mostly immersed. 

The form, texture, and venation ally these 
leaves with those of numerous modern species 
of Ilex. The genus Ilex, which is largely 
American, contains more than 200 existing 
species found in nearly all tropical and temper
ate regions of the world and especially abun-

. dant in northern South America. The leaves 
show considerable variation and include forms 
with entire and variously toothed margins. 
The genus appears to be but sparingly repre
sented in the Tertiary floras of southeastern 
North America. 

Occurrence.-Fiolly Springs sand, Holly 
Springs, Marshn.ll County, Miss. (collected by 
E. W. Berry). 

Oollection.-V. S. National l\1use:um. 

1 Ettingshausen, C. von, Die fossile Flora des Tertiar-Beckens von 
Bilin, pt. 2, p. 40, pl. 37, ftg. 28, 18G8. 
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ILEX VOMITORIAFOLrA B.erry, n. sp. The type material came from the G!'een 
River formation at Green River station, Wyo., Plate LXIV, figure 6. 
a formation considerably younger than the 

Description.-Leaves much reduced, ovate Wilcox. In 1899 Hollick doubtfully referred 
or obovate in general outline, the apex some- a single incomplete specimen from the Wilcox 
what narrowed and rounded and the base nar- outcrop at Coushatta to this species. Though 
rowly decurrent. Length about 1.5 centi...; the Coushatta spec~en resembles the type, 
meters. Maximum width, in the middle part ·this identification is very uncertain; the margi
of the leaf, about 5.5 centimeters. Margins nal teeth are smaller, and the secondaries 
entire at the base, above which they are beset appear to be craspedodrome and suggest a small 
with shallow crenulations. Texture subcori- . leaf of Dillenites macrodentatus (Hollick) Berry. 
aceous. Petiole obsolete. Midrib rather stout; I have not made any change, however, as the 
straight. Secondaries numerous, thin, ascend- available rr1aterial is too scanty to warrant any 
ing, camptodrome. extended discussion of its botanic affinity, 
· This uncommon species is markedly distinct although I am inclined to see a resemblance to 

from the other members of the Wilcox flora Dillenites in the material from Louisiana. 
and approaches very close to the smaller Occurrence.-Wilcox group, one-fourth mile 
leaves of the existing flex vomitoria Aiton, a above Coushatta, Red River Parish, La. (col
small tree rarely found far from salt water, lected by G. D. Harris). 
ranging from southern Virginia to Cedar Keys, Oollection.-New York Botanical Garden. 
Fla., and west to Matagorda Bay, Tex. It 
also resembles several small-leafed species in 
the allied family Celastracere. 

Occurrence.-Holly Springs sand, Early 
Grove, Marshall County, Miss. (collected by 
E. W. Berry). 

Oollection.-U. S. National Museum. 

!LEX ~ AFFINIS Lesquereux ( ~) . 

llex? affinis. Lesquereux, U. S. Geol. and Geog. Survey 
Terr. Ann. Rept. for 1871, suppl., p. 8, 1872. 

Lesquereux, The Tertiary flora, p. ·270, pi'. 50, figs. 2, 3, 
1878. 

Hollick, in Harris, G. D., and Veatch, A. C., A pre
liminary report on the geology of Louisiana, p. 285, 
pl. 44, fig. 2, 1899. 

Description.-As described by Lesquereux in 
1878 this species shows the following char
acters: 

ILEX sp. I-Iollick 

Ilex sp. Hollick, in Harris, G. D., and Veatch, A. C., A 
preliminary report on the geology of Louisiana, p. 
285, pl. 43, figs. 2, 3, 1899. 

Description.-Two fragments of· a large leaf 
with a remotely toothed margin have been 
identified as a form of Ilex by Hollick. . No 
additional material has been colleoted and it 
would be hazardous to attempt to revise or 
certify this identification. As the specimens 
appear to differ from all the known members of 
the Wilcox flora, they are retained as deter
mined by their describer. 

Occurrence.-Wilcox group, Slaughter Pen 
Bluff on Cross Bayou, Caddo Parish, La. (col-
lected by A. C. Veatch). · 

Oollection.-N ew York Botanical Garden. 

' Leaves coriaceous, oblong-ovate, broadly cuneate to the Family CELASTRACE.lE. 
base, borders irregularly distantly dentate; nervation 

Genus MAYTENUS Feuiliee. subcamptodrome. 
These leaves, 'inequilateral at the base, seem like MAYTENUS PURYEARENSIS Berry, n:sp. 

·pinnules of a compound leaf. The midrib is thick, the 
secondary veins numerous, parallel, inequidistant, and ~late LXI, :figu~e 5. 

at an open angle of divergence either enter the point of the Description.-Leaves sn1all, lanceolate and 
teeth and by thin branches follow the borders in festoons, al l h 
or are truly camptodrome, with nervilles passing up from commonly falcate in gener out ine, t e apex 
the back of the curves into the teeth. This nervation is pointed and the base narrowly cuneate and de
not in conformity with that of the leaves of the dentate current. Length about 4 centimeters. Maxi
section of Ilex; it is rather analogous to that of some oak . mum width, midway between the apex and the 
leaves. The coriaceous substance of the leaves prevents a base, about 1 centimeter. Margins entire for a 
reference to Quercus. I find, moreover, in some fossil 
species of Ilex, I. stenophylla Unger, I. berbe:ridijolia Heer, short distance proximad, passing gradually into 

. a related type of nervation to that of these leaves. . small close regular crenate teeth. Texture cori-
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aceous. · Petiole short and stout. Midrib stout, 
curved, prominent on the lower surface of the 
leaf. Secondaries thin, a.bout si.~ opposite to 
alte1·nate pairs, diverging fr01n the midrib at 
acute ungles uncl curving upwa.rd in wide loops 
to join the adjacent superior secondaries a col)~ 
siderable distance fron1 the n1m·gins. Ter
tiaries very thin,. arching. in the margina.l 
region. 

'rhis well-mal'lmd sn1all leaf in its general 
outline, 1narginal crenation, texture, and vena
tion is strictly con1parable to son1e of the 
1nodern species of Maytenus, especially May
tenus 1;erticillatus (Ruiz and Pavon), Jfaytenus 
boaria 'Molina, and Jfaytenus chilensis De 
Co.ndolle of tropical and subtropical South 
America. It also. resembles several West 
Indian species of the genus Myginda Jacquin. 
An1ong fossil forn1s it may be compa.red with 
Jfa·ytenus euro1H£.a Ettingshausen 1 from the 
Bohemian Tertia1·y. The genus Maytenus 
includes about 70 existing species of the West 
Indies, Central An1erica, and .tropical South 
An1erica. 

Occurrence.-Lagrange formation (in beds of 
Wilcox a.ge), Puryear, IIenry County, Tenn. 
(collected by E. W. Berry)~ 

Oollection.-U. S. National Museum. 

Genus CELASTRUS Linne. 

Loaves small an.cl entire margined: 
Orbicular .................. Celastrus bruckmannifolia. 
J"ancoolate .......................... Celastrus minor. 

Largot· with toothed margins: 
Relatively small loaves with rounded base and crenate-

serrate margins ... : ............ Celastms eolignitica .. 
Larger, equally pointed at both ends, margin ere~ 

nate ............................. Celastrus veatchi. 
Very large and broad, base truncate or subcordate, 

margin prominently serrate ... Celastrus taurinensis .. 

CELASTRUS BRUCKl\IANNIFOLIA Berry, n. sp. 

Plato LXI, fig'ure 1. 

Descri1Jtion.-Leaves sJ11all, elliptical or 
orbictlltu~ in o.utline, 1nany specimens slightly 
inequilater~. Length about 1.2 centimeters. 
~1axinunn width, in the n1iddle part of the leaf, 
about 1 centin1eter. Apex and base about 
equally and broadly rounded. Margins entire, 
generally full, and rather evenly rounded, 
Leaf substance thick Texture coriaceous. 

1 Ettlngshrmsnn, C. von, Dlo fossilo Flora des Tertiiir-Deckens von 
Bllln, 'l'hcll a, p. 31, pl. 48, figs. 10-13, 186!l. 

Petiole short and stout, 1 to 2 nullimeters in 
length. Midrib stout, narrowed distad on the 
upper surface of the leaf, more or less prominent 
on the lower surface. Secondaries thin, four 
or five subopposite to alternate pairs; they di
verge fronl the nudrib at angles of 45 ° or more, 
curving outward a.nd then slightly. upw~rd, 
each . forming a ca.mptodrome arch approxi
mately parallel with the margin and close to it. 
Tertiaries imn1ersed in the leaf substance a.nd 
obsolete. 

This characteristic species, with its small 
leathery and nea.rly orbicular short-petioled 
leaves, resembles a great many unrelated mod
ern forn1s. It is son1ewhat suggestive of' the 
Wilcox species Bumelia pseudohorrida Berry, 
which has leaves of this size a.nd more or less 
orbicular fonn, but they· are slightly narrowed 
proximad and n1ore or less retuse distad and 
carry nun1erous thin ascending latera.l veins. 

Heer has described a Miocene upland form 
fron1 Switzerland as Vaccinium reticulatum, 2 

which ha.s leaves sin1ilar to the present species 
and which because of its coasta.l habitat in a 
warm Eocene clin1a.tic zone can scarcely be re
ferred to V a.ccinium. Another European Mio
cene type whose leaves are comparable to those 
of the species under discussion is Rhamnus bre
mfoliu$ Alexa.nder Braun, 3 and I was at :first 
inclined to refer this Wilcox species· to Rham
nus, several n1odern a.s well as fossil species of 
which have small elliptical coriaceous leaves. 
The venation, however, is not that of Rhmnnus 
but rather that of Celastrus, and it may be 
compared with Oelastrus bruckmanni Alexander 
Braun, a widespread for1n of the European 
Miocene that also occurs in the Chesa.pea.ke 
group of Atla.ntic North America. It is as a 
rule a son1ewhat larger form and has more 
ascending secondaries and well-marked per
current tertia.ries. In addition a nun1ber of 
Tertiary species referred to the genus Legumi
nosites, for example, Leguminosites derelictus 
Saporta, 4 fron1 the Sannoisian of France,· 
resemble Oelastrus bruckmannifolia to a greater 
or less degree. The venation and sum of the 
cha.racters, however, convince me that the pres
ent sp~cies is not a. leguminous lea.flet, but a 

2 Heer, Oswald~ Flora tertiaria Hel vetiro, vol. 3, p. 10, pl. 101, figs. 
30a-g, 185!l. (See especially fig. 30c.) 
' a Idem, p. 78, pl. 123, figs. 27-30, 185!).· 

4 Saporta, G. de, Etudes sur Ia vegetation du sud-est de la France a 
l'epoque tertiaire, vol. 3, pl. 18, figs. 23, 24, 1867. 
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leaf of Celastrus very like some of the existinO' 
entire-margined species of tropical An1erica~ 
Celastracere. It is named in allusion to its re
semblance to the smaller leaves of the wide
spread and somewhat polyn1qrphous species 
Oelastrus bruckmanni Alexander Braun of the 
later and. cooler Tertiary of America and Eu
rope. A very similar species, relatively slightly 
wider than the Wilcox form, is found in the 
Tertiary· of Bolivia and is described by Engel-
hardt 1 as Ocesalpinia gmehlingi. · 

o.ccurrence.-Holly Springs sand, Holly 
Spnngs, Marshall County, Miss. (collected by 
E. W. Berry). 

Oollection.-V. S. National Museum. 

CELASTRUS MINOR Berry, n. sp. 

Plate LXI, figures 3 and 4. 

Description.-Leaves small and variable in 
size, regularly lanceolate t'o ovate-lanceolate in 
outline, the apex and base equally acuminate. 
Length ranges from 1 to 3 centimeters. Maxi
mum width, midway between the apex and the 
base, ranges from 5 to 8 n1illimeters. Margins 
strictly entire. Texture coriaceous. Petiole 
short, about 1.5 millimeters in length. :Midrib 
straight, relatively stout and prominent. Sec
ondaries thin, three to six subopposite to alter
nate pairs, irregularly spaced, diverging fron1 the 
n1idrib at angles of about 45°,'regularly curved 
upward and can1ptodrome. Tertiaries obsolete. 

This characteristic little species is entirely 
unlike any of the known members of the Wil
cox flora. The leaves at first n1iO'ht suO'gest an b b 

ericaceous species, for exan1ple, some of the 
Brazilian species of Gaylussacia, but they are 
inore like the leaves of the existing entire
margined species of Celastrus. Celastrus is 
abundant in the Wilcox flora, and the other 
species are all larger and their n1argins are 
more or less toothed. Oelastrus minor is some
tiling like a form fron1 the Tertiary of Bolivia 
described by Engelhardt 2 as Acacia tenuijolia. 

Occurrence.-Holly Springs sand, Holly 
Springs, :Marshall County, Miss. (collected by 
E. W. Berr:y). · 

Oollection.-V. S. National Museum. 

1 Engelhardt, Hermann, Naturwiss. Gesell. Isis in Dresden Abh., 
1894, p. 9, pl. 1, fig. 29. 

2ldem, p. 11, pl. 1, figs. 45, 46. 

CELASTRUS EOLIGNITICA Berry, n. sp. 

Plate LIX, figures 8-11. 

. De~cr~ption.-Leaves sn1all, ovate or ellip
tiCal In general outline, as a rule n1ore or less 
inequihiteral. Apex rounded, generally nar
rowed, and somewhat extended. Base broadly 
rou~ded, in many specimens pronouncedly in
equilateral. Length ranges from 3 to 4 centi
nleters. Maximum width, at or below the Inid
dle, ranges from 1 to 1.75 centimeters. Mar
gi~s entire proximad, passing upward from 
fmnt to increasingly prominent crenate teeth 
which gradually become sharply pointed; ser~ 
rate teeth separated by shallow inequilateral 
sinuses, their points directed upward and out
ward; with increasing prominence they be
come farther apart, the intervals ranO'inO' from 
1.75 millimeters to 4 centi1neters, and b~come 
closer again distad. In the smallest leaf figured 
the points are underdeveloped, giving the leaf 
a son1ewhat different aspect. The texture is 
coriaceous. Petiole relatively long and stout, 
about 1 centimeter in length. Midrib stout, 
generally somewhat curved. Secondaries stout 
but not prominent, six to eight chiefly subop
posite pairs; they diverge from the n1idrib at 
wide angles, curving regularly upward in a sub
parallel manner, arching camptodron1ely in the 
marginal region. Tertiaries mostly imn1ersed 
in the thick leaf substance; a few thin percur
rent ones are visible toward the n1m·gins. 

This characteristic species is very different 
from any of the other known n1e1nbers of the 
Wilcox or related floras. It is not nbundantly 
represented in the collections, and the leaves 
as a rule are not well preserved, the nlacera
tion preceding fossilization suggesting that pos
sibly they represent an inland species., the 
leav<:8 of which were brought by strean1s to 
the basin of sedimentation fron1 a considerable 
distance. The few specimens collected exhibit 
considerable variation in size and outline but 
especially in appearance. They 1nay represent 
more than one species, but I conside·r this very 
doubtful. 

They resen1ble a number of existing species 
of Celastrus fron1 the Tropics and subtropics of 
America, and among fossil species they are 
n1uch like a number of com1non Tertiary spe
cies described from the European area, for 
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exmnple, Oelastrus noaticus Unger 1 and Oelas
tTus szJlendidus Sa porta. 2 

Occurrence.-1-Iolly Springs sand, Early 
Grove, ~1arshaU County, Miss. (collected by 
E. W. Berry). Lagrange fol'lnation (in beds of 
Wilcox age), 1! 1niles west of Grand Junction, 
in Fn.yette County, Tenn. (collected by E. W. 
Berry). 

Oollections.-U. S. National :Museun1. 

CELASTRUS VEATCH! fiollick. 

Plate LXI, figme 2. 

Cclastrus vcatchi. Hollick, in Harris, G. D., and Veatch, 
A. C., A preliminary report on the geology of Louisi
ana, p. 285, pl. 43, figs. 4, 5, 1899. 

DescrizJtion.-I-Iollick's description, pub
lished in 1899, is as follows: 

J_,eaf about 3 inches long by 1i inches broad in the 
middle, elliptical in outline, tapering about equally to 
base and apex, obtusely or crenately .toothed or the lower 
portion merely wavy, with a blunt tip at the apex; midrib 
strong and straight; secondary nervation well defined,· 
curving upward, becoming brochidodrome or subcampto
drome though tho tertiary nervation., with fine nervilles 
extending to the teeth and margin. 

This species was c01npared by Hollick with 
ElreocarzJ'!-l8 europreus Ettingshausen of the 
European Tertiary. It is, however, more like 
Elreodend1·on degener (Unger) Ettingshu.usen 3 

of the European Oligocene and not greatly 
unlike some of the leaves of the Fort Union 
Elreodendron 1Jolymorphum Ward. 4 lt n1ay 
also be compared with certain ancient and 
n1odern forms of Ternstrremiacere. Except 
for its slightly larger size and crenate instead 
of serrate teeth it is exactly like the two wide
spread European Aquitanian species Celasttus 
ZJe?'sei Unger 5 and Oelastrus andromedce_ Unger. 6 

Occur1'ence.-Wilcox group, one-fourth of a 
n1ile above Coushatta, Red River Parish,. La. 
(collected by A. C. Veatch). Bed of Mobley 
·Creek, 4 1niles southwest of Trenton, Gibson 
County, Tenn. (collected' by Bruce Wade). 
I-Iolly Springs sand, Early Grove, Marshall 
County, :Miss. (collected by E. W. Berry). 

1 Unger, Franz, Syllogo plantarum fossilium, vol. 2, p. 7, pl. 2, figs. 2, 
·a, 1862. · 

2 Saporta, a. do, Etudes sur la vegetation du sud-est de la France a 
J'Cpoquo tertiaire, vol. 2, p. 128, pl. 8, fig. 2, 1866. " 

u E ttingshausen, C. von, Die fossilo Flora des Tertiiir-Beckens von 
·Bilin, pt. 3, p. 37, pl. 49, figs. 5, 7-10, 1869. 

• Ward, L. F., U.S. Gool. Survey Bull. 37, p. 84, pl. 38, figs. 1-7,1887. 
6Ettlngshansen, C. von, Die fossilo Flora von Sagor in Krain, pt. 2, p. 

31, pl. Hi, fig. 1, 1877. 
GUnger, Franz, Die fossilo Flora von Sotzkn, p. !i7, pl. 30, figs. 2-4, 7, 

1850. 

Oollections.-U. S. National l\1usetun: New 
York Botanicnl Garden. 

CELASTRUS TA URINENSIS Ward. 

Plate LX, figures 1-3. 

Cclastrtts tattrinensis. Ward, U. S. Geol. Survey Bull. 37, 
p. 79, pl. 34, figs. 5, 6, 1887. 

Hollick, in Harris, G. D., and Veatch, A. C., A pre
liminary report on the geology of Louisiana~ p. 285, 
pl. 46, fig. 1, 1899. 

DescrizJtion.-Ward's description in 1887 is 
as follows: 

Leaves rather thin, large (7 centimeters wide, 12 centi
meters long), oblong, slightly heart-shaped, pointed, 
sharply and coarsely serrate to near the base; nervation 
pinnate, craspedodrome; midrib rather thin, slightly 
curved, thickened at the nodes; secondary nerves 9 to 11 
on each side, alternate to subopposite, curving upward, 
forking or branching, occasionally arching and supplying 
short veinlets to the teeth, lowest pair thin, basilm·, and 
mostly simple; nervilles more or less cmved, percurrent 
or more commonly forked, joining the secondaries at right 
an~les. 

Although the venation of this species is that 
of the Celastracere, its original describer 
expresses doubt regarding its relationship with 
Celast.rus, and. suggests that it n1ay be referu.ble 
to Grewiopsis or Pterospermites. I fully share 
these doubts, and if I were decribing it anew 
would be inclined to refer it to Grewiopsis, a 
genus represented by several similar species in 
the early Eocene of the Roeky Mountain prov
ince. The type area for this species is the Fort 
Union formation of Montana, where it is not. 
uncommon .. It appears to have been a rare 
elen1en t in the Wilcox flora. 

Occurrence.-Wilcox group, one-fourth n1ile 
above Coushatta, Red River Parish, La. (eol
lected by G. D. Harris). 

Collections.-Types in U.S. National :Museum; 
Louisiana specimens in New York Botanical 
Garden. 

Genus EUONYMUS Linne. 

EuoNYl\lUS SPLENDENS Berry, n. sp. 

Plates LXI, figure 6, and LXII, figures 1-5. 

Description.-Leaves of variable size, broadly 
ovate-lanceolate in outline, the base broadly 
cuneate, truncate or rounded, somewhat inequi
lateral, 1ninutely decurrent. Length ranges 
fr01n 6 to 25 centimeters, averaging about 1.5 
centimeters. Maximun1 width 2.8 to 9.5 cen
timeters, averaging about 5.5 centimeters at a 
point slightly below the middle of the leaf. 

0 
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From this region the lateral ~argins as they 
continue toward the base are full and broadly 
rounded. Distad the margins are full for a 
considerable distance, becoming incurved as 
the apex narrows and curving upward to form 
the extended, narrowly acuminate tip. . 1\far
gin regularly and finely dentate, the denticula
tions approaching the serrate form in some 
specimens, becoming less pronounced and 
finally obsolete at the extrerne base of the leaf. 
Texture firm but leaf substance not thick. 
Petiole relatively long and stout, about 3 centi
meters in length in a specimen below the aver
age size. Midrib stout below, becoming thin 
distad. Secondaries stout proximad, numer
ous, 10 to 15 pairs, regularly spaced and ap
proximately parallel,· subopposit.e to alternate, 
becoming farther apart in the apex of the 
leaf; all camptodrome. They branch from the 
midrib at a wide angle, which ranges from 55° 
to 90°, they curve but slightly until they ap-

. prmwh the margin, where they sweep upward 
more or less parallel with the margin in a suc
cession of arches of abruptly diminishing cali
ber. Tertiary system of thin intermediate 
veins parallel with some of the· secondaries 
and halfway between them and transverse, 
mostly percurrent veinlets. · 

This very handsome species is well marked 
and perfectly distinct from previously de-. 
scribed forms, although it resembles somewhat 
Ilicoria antiquorum (Newberry) Knowlton. 

. Its extreme variability in size is well shown in 
Plate LXII, aside from which its features are 
relatively constant. The smaller leaves like 
the one shown in figure 1 are more ovate-lanceo
late and symmetric and less extended apically, 
but the larger are less SYinmetric, rounded and 
somewhat inequilateral below, · and greatly 
extended apically, with corresponding changes 
in the angle of divergence of the secondaries. 
The species is extremely abundant in all' sizes 
at the locality south of Grand Junction, Tenn., 
both the smallest and the largest figured speci
mens having come from this outcrop. It is 
about equally common and variable in size at 
the Lamar locality but is less common elsewhere. 
It is also found in the Raton formation of the 
southern Rocky Mountain province. A large 
number of fragments fr~m Bastrop County, 
Tex., are doubtfully referred to this species. 
They have identical margins and venati.on, 
except that the secondaries are more ascending. 

Their much broken condition prevents their 
positive deteranina tion. 

A number of previously described Tertiary 
species are close enough. to Euonymus splen
dens to come within the limits of this discus
sion. Among these Euonymus proserpinre 
Ettingshausen 1 is perhaps most like this Wil
~ox species. It comes from the Aquitanian 
of Priesen, Bohemia, and is characterized by 
its more prominent serrate ~eeth, fewer sec
ondaries, and less extended tip: Ettingshausen 
compared it with the modern species Euonymus 
acuminatus, E. wallichii, E. javanicus, E. pen
dulus, E. hamiltonianus, and E. atropurpureus, 
and considered it most like the first, a Mexican 
species. 

A number of other species of Euonymus 
have been des·cribed from the European Aqui
tanian stage·, but they are much smaller leaves, 
though in other respects much like the fore
gorng . 

American Tertiary species are less numerous 
than the European. A.well-marked early Eo
cene form (Fort Union) from Montana was 
named Euonymus xantholithensis by Ward 2 and 
compared with the living American Euonymus 
atropurpureus Jacquin, and the East Indian. 
Euonymus pendulus W allich. It has coarser 
teeth and lacks the apical elongation of Euo
nymus splendens, but except for its smaller 
size is .rather sirnilar to that species. Another 
similar American species is Euonymus flexijo
lius Lesquereux,3 which comes from the Green 
River Eocene of Wyoming. It is about the 
size of the average specimens of Euonymus 
splendens and is very similar in general outline 
and .distal elongation but is relatively some
what narrower, has fewer·secondaries, and the 
teeth are very prominent, upwardly prolonged, 
and serrate. ' 

Abqut twenty fossil species of Euonymus 
have been described, ranging in age from the 
base of the Eocene to the Pleistocene. The 
existing species number about 65 and are widely 

· distributed throughout the northern hemis
phere becoming massed in the southeastern 
Asiatic region, with many species in the up
lands of India and China an9- throughout Ma
laysia. There are five indigenous species in 

• 1 Ettingshausen, C. von, Die fossile Flora des Tertilir-Beckens von 
Bilin, Theil3, p. 30, pl. 48, figs. 6, 7, 1869. 

2Ward, L. F., U.S. Geol. Survey Bull. 37, p. 82, pl. 37, figs. 1, 2, 1887. 
a Lesquereux, Leo, The Cretaceous and Tertiary floras, p. 183, pl. 38, 

fig. 13, 1883. 
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the United States, some of which range north-
ward as far as Canada. There are also five or 
si..x species in Central America. The genus is 
distinctly not a strand plant, but it occurs for 
the· n1ost part in open n1esophile forests and 
broken thickets of the warmer temperate and 
tropical zones. 

Occurrence. - I-Iolly Springs sand, Early 
Grove, Marshall County, Miss. (not rare) (col
lected by E. W. Berry), and Lamar, Benton 
County, Miss., in clay ironstone (collected by 
L. C. Johnson). Wilcox group, Coushatta, 
Red Ri\7 er Parish, La. (collected by G. D. Har
ris), and 1,000 yards below Pope Bend, Colo
rado River, Bastrop County, Tex: (collected by 
Alexander Deussen). Lagrange formation (in 
beds of Wilcox age): It miles west of Grand 
Junction, in Fayette County, Tenn. (four speci
mens); 1 miles south of Grand Junction, in 
Fayette County, Tmm. (very abundant); Pur
year, Henry County, Tenn. (rare); (all col
lected by E. W. Berry); 'and Hatcnie Ri_ver 
near Shandy, I-Iardeman County, Tenn., in clay 
ironstone (collected by L. C. Johnson). 

Oollections.-U. S. N ationn,l Museum. 

Faril.ily SAPINDACEJE. 

Genus CUPANITES Schimper. 

CuPANITES EOLIGNITrcus Berry, n. sp. 

Plates LXIV·, figures 8 and 9, and LXV, figures 1-3. 

Description.-Leaves compound. Leaflets as 
a rule relatively large, elliptical and more or 
less inequilateral in general outline, the apex 
bluntly pointed, and the base broad, inequilat
eral, and probably sessile. Length about 11.5 
centnneters. Maximum width, in the middle 
part of the leaflet, about 4 centin1eters. Mar
gins carry distant and sn1all dentate teeth, sepa
rated by wide, shallow, evenly curved sinuses. 
Texture coriaceous. Midrib stout and very 
promn1ent on the lo\ver surface of the leaflet, 

' in n1any specimens curved distad. Seconda
ries stout and promn1ent, irregularly spaced, 
craspedodrmne; they diverge frmn the rnidrib at 
wide angles, rangn1g frmn 60° in the upper part 
of the leaflets to 90° n1.the basal part; they are 
nearly straight for two-thirds qf the distance to 
the n1argin, where they generally. fork, one 
limb curving upward and the other downward 
and outward and both terminating in rnarginal 
teeth. Tertiaries numerous, thin, and percur
rent. An exceptionally small leaflet of this 

species is lanceolate-falcate, has a markedly 
inequilateral base, and n1easures 6.5 centime
ters in length by 1.75 centimeters in maximum 
width. Two specimens from Louisiana that 
are somewhat doubtfully referred to this species 
measure 13 by 3 centimeters and 9 by 2.1 cen
timeters, respectively. 

The leaflets of this species are not uncom
·mon at Puryear .. In general aspect they sug
gest the leaflets of some species of Juglandaceffi, 
but they show differences in n1arginal and vena
tion characters and are on the whole more like 
the leaflets of the existing species of Cupania, 
several tropical American species of which are 
very close to the fossil form. 

The genus Cupania Linne co~prises rnore 
than 30 existing species in the flora of tropical · 
and subtropical An1erica. It is cornmon in the 
West Indies but no longer live3 on the Florida 
.mainland. Fossil species, represented by both 
leaves and fruits, are represented in certain 
European Tertiary deposits. Those botanists 
who doubt determinations based on foliage 
must regard it as a striking coincidence that the 
seven species of Cupania leaves rep.orted by 
Ettingshausen 1 frorn the clays of Alun1 Bay 
(Ypresian) ·should be represented at the syn..: 
chronous horizon on the Isle of Sheppey, so 
famous for its pyritized fruits, by eight charac
teristic species of Cupania fruits and seeds. 2 

: Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). Wilcox group, 3~ 
miles southeast of N aborton, De So to Parish, 
La. (collected by G. C. Matson). 

Oollections.-U. S. National :Museum. 

CuPANITES LOUGHRID~HI Berry, n. ~P· 

Plate LXV, figure 4. 

~.Myrica Copeana. Lesquereux (not Lesquereux, 1874, 
1878), U. S. Nat. Mus. Proc., vol. ll, p. 12, 1888. 

Loughridge, Report on the geological and economic 
features of the Jackson's purchase region, p. 198, 
1888. 

Description.-Leaves pinnately compound. 
Leaflets lanceolate, sessile, inequilateral, smne
what falcate. Length about 13 centi1ueters. 
Maximum width, in the middle part of the leaf
lets, about 3 centin1eters. Apex acuminate. 
Base bluntly rounded, markedly i1l.equilateral. 
Margins entn·e at the base, elsewhere bearing 

I 
1 Ettmgshausen, C. von, Roy. Soc. London Proc., vol. 30, p. 235, 1880. 
2 Idem, vol. 29, p. 395, 1879. 
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single or doubly serrate teeth, which increase in 
size gradually fron1 below upward until they 
are large· and pro:minent and directed upward. 
Midrib stout, curved, pr01ninent on the lower 
surface of the leaflet. Secondaries rather stout, 
pron1inent, numerous, subparallel; about 25 
subopposite to alternate pai~·s diverge from the 
1nidrib at angles of about 60° to 65°, curving 
slightly, each ending craspedodromely in a· 
1najor n1arginal tooth; they increase in caliber 
and interval of spacing from below upward, and 
one or two pairs at the extren1e base are camp
todrome. Near the tips each sends a branch 
from its lower outer side to a minor marginal 
tooth, where the teeth are developed. Ter
tiaries fine, at approxi:mately right angles to 
the secondaries, usually straight subparallel 
and percurrent, largely obsolete by immersion. 
Texture subcoriaceous. ' 

This species is based primarily on a specimen 
(U.S. Nationall\1useun1, No. 2521) collected at 
Wickliffe, Ky., many years ago by R. H. 
Loughridge, for whmn it is named. It was 
identified by Lesquereux with Myrica copeana, 
which he had described fron1 Florissant, Colo., 
in 187·4 and 1878. 

The plant beds at Florissant are much 
younger than the Wilcox and are now usually 
regarded as 1niddle or upper Miocene. The 
flora which they contain indicates an upland 
n1ountain-lake basin. Though the superficial 
resemblance between JVlyrica copeana Lesque
reux and Cupania loughridgii Berry is close and 
each is represented by scanty 1nateria.'l, there 
are certain well-marked differences. Cupania 
loughridgii is more elongated and inequilateral, 
has a rounded sessile base, less prominent non
aquiline teeth, less ·curved secondaries, right
angled percurrent instead of oblique tertiaries, 
and a wider angle of divergence of the 1narginal 
branches Qf the secondaries. 

The character of the entire, rounded, inequi
lateral, and sessile base clearly indicates that it 
represents a leaflet of a c01npoundleaf, and its 
size suggests that the leaf was once-pi1inate, 
like those of )110Bt of the Sapindacem and Jug
landacem. This at once ren1oves fr01n consid
eration such genera as :Myrica, Quercus, Dryo
phyllum, and n1ost of the Proteacem, which offer 
superficial rese1nblances. The craspedodr01ne 
secondaries prohibit con1parisons with the dif
ferent genera of the Juglandacem or with Frax
Inus. There is son1e resemblanee to the prote-

aceous genus Rhopala and to men1bers of the 
tropical fa~nily Burseracem. The Sapindacere 
seen1 to offer the surest comparisons, and in this 
family the genera Cupania, Dilodendron, and 
Thouina deserve e3pecial n1enti01i. AU are 
strictly 1\.Inerican in the existing flora. Cupania 
contains 30 to 35 species in the Tropics and sub
tropics, Dilodendron 1 species in Brazil, n,ncl 
Thouina 14 o.r 15 species in the West Indies 
and :Mexico. 
. Occurrence.-Lagrange formation (in beds of 

Wilcox age), Wickliffe, Ballard County, ICy. 
(collected by R. I-I. Loughridge and L. C. 
Glenn). 

Collection.-'-U. S. National :Museum. 

Genus DODON).EA Linne. 

DonoNJEA WILCOXIANA Berry, n. sp. 

Plate XXXVIII, figure 2. 

Description.-Leaves small, lanceolate or 
oblanceolate in general outline, the apex na.r
rowly rounded or shortly pointed and the base 
narrowly cuneate. Length about 3 centinle
ters. :Maximum width, at or above the nlid
dle, about 0.75 centimeter. Margins entire, 
somewhat revolute. Texture coriaceous. Pe-

. tiole short a,nd stout, not enlarged, slightly 
curved, about 3 millimeters in length. · :Midrib 
stout and prominent. Secondaries relatively 
prominent, about ten, 1nostly opposite pairs. 
They cliyerge from the 1nidrib n,t wide angles, 
as large as 80° in the upper part of the leaf, 
and are. either straight or curved, becoming 
thin and eamptodrorne dose to the nutrgins. 
Tertiaries fine, but distinct in the fine-grained 
clay n1atrix. They are largely percurrent, and 
have cross nervilles that form quadrangulR.r or 
pentagonal meshes. 

This 'veil-marked species seems clearly refer
able to Doclonrea, especially in. view of the 
characteristic fruits of Dodonrea kn01.cltoni, 
which ·occur at Puryear. It, is closely sin1ilar 
to the less markedly oblaneeolate leaves of t.he 
nwdern D.odonrea 1:iscosa Linne as well as to 
other West Indian species of Dodonma-for 
exan1ple, Dodonrea angustifolia Swartz. It is 
not unlike a fonn from the Tertiary of Bolivia 
described by Engelhardt 1 as Gayl·ussacia ter
tiaria and compnred with the existing Bra
zilian species Gaylussacia ledifolia Martius. 

1 Engelhardt, Hermann, Naturwiss. Gesell. Isis in Dresden Abh.,. 
1894, p. 6, pl. 1, figs. 8, 9. 
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There nre 11 nmnber of existing species of Gay
lussnciu. in ·central Brazil, ~:md Engelhardt's 
detcrmina.tion is probably correct. 

The genus is represented by numerous spe
cies, bn.sod on both leaves and chn.racterist.ic 
fruits in the European Tertiary, n.nd a very 
sbnilm· form, Do(loncea viscosoides Berry, is 
r11ther cmnmon in the succeeding Claiborne 
florn, The modern species comprise about 
50 forms, ln.rgcly n1n.ssecl in the Austru.linn 
region but represented in the Tropics of both 
hen1ispheres. 

Occ'urrence.- fioUy Springs sand, I-Iolly 
Springs, :Marshall County, :Miss. (collected by 
E. vY. Berry). 

Oollection.-U. S. National ~1:useum. 

DoDONli~A KNOWLTON! Berry, n. sp. 

Plate LXIV, figure 3. 

Desc·1-i1Jtion.-Fruit a sept.icidal, t.·wo-celled, 
two-winged, reticulated capsule. Outline ellip
ticn1. Capsule relatively small, orbicular, about 
8 1nillin1eters in dian1eter, centrally located. 
N mnber of seeds not discernible. Wing rela
tively wide and full, de.eply emarginate distad 
nnd less deeply mna!'(t'nate proximad, of con
sidern.ble consistency; veinlets mostly emersed, 
reticulating. ~1m·gins s01newhat flexuous. 
Totn.llength nbout 1.6 centimeters. ~1axin1un1 
width, 1nidway between the apex and the base, 
about 22 1nillimeters. Peduncle long and slen
der, o,hout 7 1nillimeters in length. N an1ed in 
honor of Dr. F. I-I. ICnowlton, of the United 
States Geologicn.l Sm·vey. 

The fruits of the existing species of Dodonrea 
range fr01n n1mnhrano:us to leathery and are 
two to six ·celled. ~1ost of then1 are three 
celled, i1nd, as 11 rule carry two, but exceptionally 
only n, single seed in each cell. A number of 
species itre normally two celled-n,s, for ex1.1.mple, 
Do(loncect viscosa Linne, 11 conunon shrub of the 
woods, thickets, and strand, ranging fro1n Ber
muda 11nd peninsular Florida through the West 
Indies. In its size, general outline, 11nd two-

., celled character Dodoncea 1.:iscosa is perhaps 
most like the fossil species, but differs in its 
Less coriaceous texture and the relatively larger 
size of the seed cavities and hence has relatively 
n11rrower wings. The only other existitig spe
cies which reaches the United States, Dodoncea 
jwmaicensis De Cn.ndolle, is 11 shrub of the ham
mocks, pinell1nd, o,nd the keys of peninsular 
Floridn, occurring o,lso throughout the Wes-t 

Indjes. Its fruits are tl~ree celled, three winged, 
sn1aller, and more deeply emarginate. · Anwng 
other existing species that are so similar as to 
deserve 1nention are Dodoncea angustifoZ.ia 

. Swartz, of the West Indies, which has smaller 
fruits; Dodoncea ca;1escens De Cando lie, which 
has somewhat narrmver fruits, like those of the 
oriental species, Dodoncea candollei Blun1, with 
which the fossil fruits have n.lso been c01npared. 

It is a source of considerable satisfaction 
to have the rather abundant remains of unmis
takable fruits of this genus preserved in the 
Wilcox deposits, since they render more cer
tain the identification of the associated leaves 
described as Dodoncea wilcoxiana. It is quite 
possible that both leaves and fruits belong to a 
single botanic species. 

The fossil fruits of a considerable number of 
species of Dodonrea have been described, and 
though there is no especial reason for doubting 
any of these identifications a number of them 
are based on rather doubtful n1aterial. This 
is especially true of Dodoncea p1·isc~ vV eber 1 

from the Aquitanian of Rhenish Prussia, 
Dodoncea orbiculata Heer, 2 Dodoncea emargi
nata riP-er,3 Dodoncea ptelefR:folia (Weber) I-Ieer,4 

Dodoncea allemctnica Heer, 5 which range from 
the Aquitanian to the Tortonian. The spe
cies described by Ettingshausen ° as Dodoncea 
salicites from the Saru1oisian of flaring in the 
Tyrol, where it is represented by characteristic 
leaves as w~ll as small, not well preserved 
fruits, which, however, I regard us correctly 
detern1ined. They are much sn1aller and 
relatively n1uch narrower ai1d longer than the 
Wilcox species. From the Tongrian of St. 
Zacharie in southeastern France Saporta 7 , 

has described the fruits of Dodoncea confusa 
and Dodoncea cyclopte?'a, both of which I regard 
as correctly identified. Both are smaller and 
otherwise unlike the present species. The 
best preserved fossil species heretofore noted is 
Dodoncea sapo?'fana, described by Laurent 8 

from the Tongrian of Celas (Gard) France . 
This is a pedunculate bial1.1.te forn1, showing a 

'Weber, C. 0., Palreontographica, vol. 2, p. 85, pl. 5, fig. S, 1852. 
2 Beer, Oswald, Flora tertiaria Helveti::e, vol. 3, p. G5, pl. 121, fig. 17, 

1859. 
a Idem, p. 201, note. 
4ldem, p. 3G4, pl. 121, figs. 11, 12. 
5lclem, pl. 121, fig. 15. 
o Ettingshausen, C. von, Die tertiiiro Flora von Hii.ring in Tirol, p. 

68, pl. 23, figs. 36-38, 1853. 
7 Saporta, G. de, Etudes sur Ia vegetation du sud-est do Ia France a 

I' epoque tertiaire, vol. 1, pp. 240, 241, pl. 10, figs. 3, 4, 18G3. 
s Laurent, Louis, Flore des calcair.es do Colas, p. 127, pl. 13, fig. 9, 1899. 
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single seed in each cell of the caps~le. Its ·percurrent nervilles connected by intermediate 
describer compares it with the existing Dodonrea · veinlets resulting in a mostly quadrangular 
candollei Blum of New Caledonia, although it areolation. Leaf substance apparently· thin but 
is equally similar to the cosmopolitan Dodonrea coriaceous. 
viscosa Linne. Laurent's species differs from This large, handsome species is obviously ref
the Wilcox fruit in being longer than wide, not erable to Sapindus and may be closely matched 
emarginate at the base, and less deeply emar- by a number of existing tropical species, for ex
ginate at the apex. ample Sapindus inreq_ualis De Candolle of trop-

Occurrence.-Lagrange formation (in beds ical America or Sapindus barak De Candolle and 
. of Wilcox age), Puryear, Henry County, Tenn. SaiJindus turczaninowii Vidol of the East In-
(collected by E. W. Berry). dies, or the East Indian species figured by 

Oollection.-U. S. National Museum. Ettingshausen.1 Among fossil species it resem

Genus SAPINDUS Linne. 
bles Sapindus grandifoliolus Ward,2 from Mon
tana, the principal difference, in addition to the 

Leaflets relatively large and wide, 2 centimeters or over · l 
in maximum width: more prominent areo ation of the Wilcox spe-

Widest n;tedianly, falcate: cies, being the attenuated tip of the Fort Union 
Apex and base equally pointed ... S. pseudaffinis. species.. ,4nother similar Fort Union.species is 
Apex blunt and base pointed and decurrent. the very abundant Sapindus affinis Newberry, 

S. coushatta. especially the larger forms like those figured by 
Base broad and rounded···--···· .S. oxfordensis. Knowlton 3 from Yellowstone Park. These 

Widest below the middle: 
Equilateral, tip gradually narrowed and rounded specimens are nearly if not quite as large as 

S. bentonensis. Sapindus pseudaffinis and have the same form 
Inequilateral, acuminate, petiolulate. and secondary venation. The tertiary areola-

S. knowltoni. tion is obsolete, howev,er. Knowlton, who has 
Leaflets small and narrow, niore or less falcate: d' d h d d 

Leaflets? ........ _ .... ~ .... _ .... _ S. mississippiensis. s.~ ~e un re_ sh of TecimhensWof Sapindus 
Leaflets petiolulate: aJJ"n~s, agrees w1t me ·tJ~"i.tt t e ilcox form is 

Linear-lanceolate, elongate, long petiolulate. distinct, but is closely related to this Fort Union 

Ovate-lanceolate: 
S. linearijolius. species. It also greatly resembles a leaf from the 

Petiolules over 4 millimeters, base subequi
lateral, apex extended and straight sided. 

S. formosus. 
Petiolules not over 3 millimeters, base inequi

. lateral, apex pointed, margins iucurved. 
S. eoligniticus. 

SAPINDUS PSElJDAFFINIS Berry, n. sp. 

Plate LXVII, figure 6. 

Description.-Leaflets large, ovate falcate in 
outline, inequilateral, the apex abrt~ptly pointed 
and the base similarly pointed. Length about 
0.5 centimeter. Maximum width about 3.3 
centimeters, midway between·· the apex and 
the base. Margins entire, full and evenly 
rounded and not becoming incurved at either 

·the apex or the base, the regular curvature of 
the margins continuing until they join as an 
abrupt point. Petiolule short or wanting. 
Midrib very stout and curved. Secondaries 

·much thinner but rather: stout, 12 to 14 sub
opposite to alternttte pairs, branching from the 
midrib at angles of more than45° and curving up
ward, subparallel, camptodrome. Tertiary sys
tem thin but very distinct, consisting of most~y 

French Tertiary (Sannoisian) which is described 
by Saporta 4 as Magnolia (Michelia?) proxima. 
Many leaflets of Sapindus saponaria Linne of 
the American tropical strand flora match this 
fossil species. · 

'Sapindus comprises more than 40 existing 
species (Radlkofer 5 in his revision of the Sapin
dacere includes only about 10 species in Sapin
dus), which are widely distributed throughout 
the Tropics of both hemispheres, but are most 
abundant 'in the Asiatic region. Several spe
cies· like Sapindus marginatus Willdenow of our 
Southern States extend considerable distances 
into the Temperate Zone. The fossil species are 
numerous from the middle Cretaceous onward, 
and the genus is prominently represented in the 
lower Eocene floras of the Rocky Mountain 
area. 

1 Ettingshausen, C. von, Beitrage zur Kenntniss der fossilen Flora 
von Sotzka, pi. 6, fig. 9, 1858. 

2 Ward, L. F., U.S. Geol. Survey Bull. 37, p. 67, pl. 30, figs. 3-5; pl. 
31, figs. 1, 2, 1887. 

a Knowlton, F. H., U. S. Geol. Survey Mon. 32, p. 736, pl. 102, figs. 
1-3, 1899. 

4 Saporta, G. de, Demieres adjonctions a la flore fossile d' Abc-en
ProveEce, pt. 2, p. 86, pl. 14, fig. 1, 1889. 

5 Engler; A., and Prantl, K., Die natiirlichen Pflanzenfamilien, 1887-
1901. 
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Occurrence.-Lagrnnge fonnation (in beds of 
Wilcox nge), Puryear, IIenry County, Term. 
(collected by ]~. W. Berry). 

Gollection.-U. S. N ationall\1useum. 

SAPINDUS cousHATTA Berry, n. sp. 

Plate LXV, 11gure 5. 

;[uglans rugosa. Ho11ick (in p::trt, not Lesq~er~ux), in 
· Harris, G. D., and Ve::ttch, A. C., A prelumnary re

port on the geology of Louisiana, p. 280, pl. 35, fig. 1 
(not fig. 2), 1899. 

Desc1wi1Jtion.-Leaflets relatively large, obo
vnte, nnd somewhat falcnte in genernl outline. 
Apex not produced, inequilateral, bluntly 
pointed. Base inequilateral, pointed, an.d some
what decurrent. Length about 7 centimeters. 
l\1nxinnun width, near tho n1iddle of the leaflet, 
nbout 3.4 centi1neters. l\1argins entire, rather 

· evenlyrounded. 1'exturesubcoriaceous. Petio
lule 1nissing. :Midrib stout, prmninent, and 
curved. Secondnrios rather stout, about seven 
subopposite to alternate pairs; they diverge 
frmn tho 1nidrib at nngles of about 50° to 70°, 
n1oro open on the side of the midrib where 
tho ltunina is widest; they are subparallel and 
rather strnight until they reach tho 1narginal 
region, where they ·curve upward nnd are 
can1ptodron1e. Tertiaries well marked, mostly 
forking o,nd inosculating, for1ning an open, 
mostly five-sided areolation.· 

This species is based on one of the two forms 
frmn the Wilcox group of Louisiana which are 
refened by I-Iollick to Juglans Tugosa Lesque
roux, 1 a fonn frmn the lower Eocene of the 
Rocky l\1ountain province that is in general 
n1uch lnrger, nn1eh n1ore elongated, and has a 
broader base. 

'fhe present species is much broader than 
SazJin,cl~s knowltoni, S. mississippiensis, S. lin
eanjolius, S.jormosus, nnd.S. eoligniticus of the 
Wilcox flora. It is much shorter and broader 
than the two large species, S. bentonensis and 
S. oxj01·clensis. It is not so large as the leaflets 
of S. pse~uladfinis, but is 1nore elliptical in out
line, n1ore pointed at the bnse, and differs in t.he 
details of the ·tertinry venation. 

Occurrence.-Wilcox group, one-fourth mile 
above Coush~1ttn, Red River Parish, La. (col
lected by A. C. Ventch). 

Gollection.-N ew York Botanical Garden. 

1 Losquoroux, 1:-oo, 'l'ho 'l'ortiary flora, p. 286, pl. 54, figs. 5, 14; pl. 55; 
figs. 1-9; pl. 56, figs. 1, 2, 1878. 

50243°---16------18 

SAPINDUS OXFORDENSIS Berry, n. sp. 

Pl::tte LXVII, figure 5. 

Descnption.-Leaflets largo, elon¥ate e~lip
tical-lanceolato in outline, falcate, shghtly me
quilateral, tho apex pointed and the bas.o mark-. 
edly inoquilateral, rounded on one s1de and 
narrow. and straight, on the other side. Length 
about 9 centimeters. Maximum width, in tho 
middle part of tho leaflet, about 1.8 centimeters. 
Margins entire. Petiolule short and s~o~t, 
tumid ·about 3 millimeters in length. Midr1b 
stout 'and curved. Secondaries thin, about 
oiO'ht subopposito pairs, diverging from tho 

b b 0 . midrib at wide angles, a out 50 , curvmg reg-
ularly upward, subparallel and camptodromo. 
Tertiaries mostly o bsolote. 

This well-marked species is sparingly repre
sented in· tho collections from Oxford and Gre
nada. It is clearly unlike tho other Wilcox 
species of Sapindus: It. approa~hes closest to 
Sapindus pseuda..ffin~s Bony but 1s smaller, has 
h}ss reO'ularly curved margins ·or pointed ends 

b . 

and fewer secondaries, and the tertmry vena-
tion is los~ promiri.ont and different. It is on
tn·ely distinct from SazJindus bentonensis Berry 
as well as fron1 the·othor Wilcox species, which 
have much smaller leaflets. It is not unlike 
tho Fort· Union spooies Sapindus gTandifoliolus 
Ward and tho larger leaflets of Sapindus a..ffinis 
Newberry. It is like a number of existing 
species including Sapindus saponana Linne of 
the ·~erican tropical and subtropical strand 
flora, and is especially like the larger leaflets of 
SazJindus mcirginat~ts Willdenow, which ranges 
along tho Florida coast northward as far as St. 
Johns River and Cedar Keys. 

Occurrence.-I-Iolly Springs sand, Oxford, 
Lafayette County, Miss. (collected by E. W. 
Berry). Grenadn. formation, Grenada, Grenada 
County, ~Miss. (collected by E. N. Lowe and 
E. W. Be.cry)~ 

Gollection.-:-U. S. National Museum. 

SAPINDUS BENTONENSIS Berry, n. sp. 

Plate LXVII, figure 4. 

Description.-Leaflets ovato-lanceolate in out
line widest toward thobase and taper upward 
to ~ narrow blunt or slightly emarginate tip. 
LenO'th about 10 contin1eters. M9.ximum 
widtl1 in the lower half of tho leaflet, about 
2.5 ~ontimeters. Margins entire, undulate. 
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Texture subcoriar.eous. Petiolule not pre
served. Midrib very stout proximad but thins 
considerably distad. Secondaries thin, about 
12 irregularly spaced pairs. They branch frmn 
the midrib at different angles. In the lower 
half of the leaflet the angles are about 45° and 
the secondaries are curved and cainptodrome. 
In the upper part of the leaflet the angles 
become progressively more open until they 
reach about 80°. The secondaries are straight 
to the marginal region, where their ends are 
joined by a wide flat arch. Tertiaries mostly 
obsolete. 

·This species appears to be new. Unfortu
nately it is represented only by the specin1en 
figured, which was collected many years ago 
by tho Arkansas Geological Survey ·and is in 
the United States National Museum CNo. 8610), 
and by ~nothor specimen from Wilson County, 
Tex. Tho specimen first mentioned was iden-: 
tified as Sapindus sp. by Prof. Ward. 

Occurrence.-vVilcox group, east of Benton, 
Saline County, Ark. (the locality giv~m is sec. 
28, f· 2 S., R. 14 W.). Beds of Wilcox age, 
Calaveras Creek, Wilson County, Tex. (collected 
by Alexander Deussen). 

Oollection.-U. S. National Museum. 

SAPINDUS KNOWLTON! Berry, n. sp. 

Plate LXII I, figure 6. 

Description.-Lea.flets of 1nediun1 size, ovate
lanceolate, slightly inequilateral and falcate in 
general outline, the base broadly rounded and 
the tip elongated, acuminate. Length about 
8.5 centimeters. Maximun1 width, in the basal 
half of the leaflet, about 2.1 centiineters. 
Margins entire, slightly irregular in the even
ness of their curvature, opposite at the base 
and similarly arched on both sides of the mid-. 
rib, the base, however, being inequilateral in a 
ratio of 8.5 to 11. Leaf substance relatively 
thin but texture apparently s.ubcoriaceous. 
Petiolule enlarged, stout, nearly straight, 
forming an angle with the midrib, about 6 nlil
limeters in length. Midrib stout, oblique with 
respect to the petiolule, curved, prmnii1ent on 
the lower surface of the leaflet. Secondaries 
relatively thin but stouter than in the asso
ciated s1nall-leafed species of this genus, about 
seven or eight alternate, somewhat irregularly 
spaced pairs; they diverge froni the midrib at 
angles of about 50° and curve gently upward, 

the curve. becon1ing accelerated in the 1narginal 
region, where they are can1ptodrome. Ter
tiary system fine but distinct, consisting of 
small four to six sided isodiametric 1neshes. 

This species, which is named in honor of 
F. H. Knowlton, of the United States Geo
logical Survey, is distinct fron1 the associated 
Wilcox species of Sapindus as well as frmn 
previously described fossil forms. It resenl
bles several of· the Wilcox species, how
ever,. especially Sapindus formosus Berry nnd o 

Sapindus eoligniticus Berry, both of which nre 
slightly smaller and neither has such a long 
and stout petiolule. Both of these species are 
also more coriaceous and have. thinner, n1ore 
regular secondaries, and the areolation is n1ore 
iinn1ersed. 

An1ong existing species of Sapindus the pres
ent forn1 can scarcely be distinguished from 
Sapindus marginatus Willden ow, a small coastal 
tree of the Florida peninsula. 

Occurrence.-Wilcox group, Benton, Saline 
County, Ark. (collected by R. E. Call). La
grange formation (in beds of Wilcox age), Pur
year, Henry County, Tenn. (collected by E. W. 
Berry). 

Oollect'ions.-U. S. National :Museum. 

SAPINDUS MISSISSIPPIENSIS Berry, n. sp. 

Plates LXIII, .figure 1, LXIV, figure 10, LXVI, figures 
1 and 2, and CIX, figure 1. 

Sapindus angttstifolius Lesquereux. Hollick, in Harris, 
G. D., and Veatch, A. c.; A preliminary report on t.he 
geology of Louisiana, p. 286, pl. 35, fig. 5, 1899. 

Loughridge, Report on the geological and economic 
features of the Jackson's purchase region, p. 198, 
1888. 

Lesquereux, U.S. Nat. Mus. Proc., vol. 11, p. 12, 1888 
(not 1873, 1878). 

Veatch, U. S. Geol. Survey Prof. Paper 46, pl. 17, 
fig. 6, 1906. 

Description.-Leaves odd-pinnate. Leaflets 
small, slightly inequilateral, actnniiiate-lanceo
late in outline, invariably n1ore or less falcate. 
Apex son1ewhat abruptly narrowed and pro
longed as a slender acun1en. Base cuneate, 
in 1nany specimens narrowly pointed and 
matching the apex. Length ranges from 4 to 
6. 75 centimeters. :Maxiinun1 width, halfway 
between the apex and the base, 1.4 or 1.5 cen
timeters. :Margins entire, rather evenly curved. 
Texture subcoriaceous. Petiolule generally 
wantiJ;tg, stout and 4 centimeters long in one 
specimei1. Midrib stout and curved. Sec-
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ondn,ries thin, about eight subopposite to alter
nate pn.irs, subequnJly spaced; they diverge 
frmn tho n1iclrib at n,ngles of about 45° and 
purstie a slightly but regularly curved, sub
pn.rnllcl. course, eventually becmning approxi
lnatoly pn,rallel with the lateral nutrgins and 
cantptodrome. 1'ertiaries comn1only obsolete. 

A specimen collected at Wickliffe, Ky., by 
R. II. Loughridge and identified a.s Sapindus 
angv.stij'olius by Lesquereux shows the terrr1inal 
leaf1et and one of the lateral leaflets attached 
to tho rachis, indicn,ting thn,t the leaves were 
odd-pinnate, as in the existing Sapind'lts mar
g'inctt'll,s Willdenow. The terminal leaflet is 
slightly lm·gcr than the lateral leaflet preserved 
and has a smnewhat different secondary vena
tion, the upper sccondt1.ries being continued as 
a Jnarginn,l hem, thus resmnhling a :Myrcia or 
Ficus. 

This is a characteristic species of Sapindus 
of the fonns that ben,r numerous small falcate 
leaflets. A specin1en of it frmn Louisiana was 
referred to Sctpind'ltS nngustifolius by I-Iollick, 
and severnl frmn K.entucky were also referred 
to that species by Lesquereux. Sapinchts 
angust·ifoli'ltS comes fr01n the Miocene of Colo
rado, n,nd though ·a.11 the species of Sapindus 
that bear sn1all falcate leaflets are n1uch alike, 
this vVilcox fonn really has nothing in C01111110n 
with SazJincl'lts angust~foli'lts, the leaflets of 
which are widest toward the base and gradu
a.lly taper upward to a narrow extended tip. 

This species may ·be distinguished frmn the 
several other s1na.ll Wilcox species of Sapindus 
by the smne features that distinguish it from 
Sa,zJind'ltS ang'ltstifolius Lesquereux. It sur
vives the Wilcox and is found in the Gosport 
and Lisbon fonnations of the Claiborne group 
and is rather conu11on in the Lisbon formation 
ncrtr Newton, :Miss. It is n1uch like the leaves 
from tho Tertiary of Ecua;dor described by 
Engelhardt! as J11yrcia?'ia tenuifolia. 

Occ'l.t?'ren~e.-Holly Springs sand, Early 
Grove, Marshall County, Miss. (collected by 
W J :McGee). Grenada forn1ation, Grenada, 
Grcnt1.dit County, :Miss. (collected by E. N. 
Lowe and E. W. Berry). 'iVilcox group, ICan
sas City Southern Railway, 1 1nile west of 
Shreveport, Caddo Parish, La. (collected by 
A. C. Veatch), and Bolivar Creek, 31- miles 
north of HmTisburg, Poinsett County, Ark. 

'Engolhnrdt, !Horrmlnn, Scnckonbcrgisohe naturf. Gesell. Abh., vol. 
19, p. 17, pl. 1, fig. 24, 1895. 

(collected by L. W. Stephenson). Lagrange 
fornuttion (in beds of Wilcox age), Wickliffe, 
Ballard County, l{y. (collected by R. I-I. 
Loughridge, 2 specimens . No. 2699), and Ptlr
year, Henry County, Tenn. (collected by E. W. 
Berry). 

Oollections.-U. S. National :Museun1; New 
York Botanical Garden. 

SAPINDUS LINEARIFOLIUS Berry, n. sp. 

Plates LXIII, figures 2-5, and CIX, figure 4. 

Salixangusta. Lesquereux (not Alexander Braun or Heer), 
U. S. Nn.t. Mus. Proc., vol. 11, p. 13, 1888. 

Loughridge, Report on the geologica.! and economic 
featuresoftheJackson'spurchaseregion, p.198, 1888. 

Description.-Leaflets narrow, linear-lanceo
late and n1arkedly falcate in outline, the apex 
grfi.dually narrowed and pointed and the base 
narrow, acute, and nearly equilateral. Length 
ranges fron1 6 to 10 centimeters. l\1axin1um 
width, which is below the n1iddle, ranges from 
7 to 14 centimeters. Margins entire, sub
parallel for most of their length, somewhat 
revolute. Leaf substance thick and texture 
coriaceous. Petiolule long and stout, pre-: 
served for a length of 7 n1illin1eters. l\1idrib 
stout, considerably curved. Secondaries thin, 
immersed, and mostly obsolete, 12 to 14 sub
opposite to alternate pairs, diverging from 
the midrib at wide angles, rather straight until 
they reach the marginal region, where they 
curve abruptly upward to form a broad flat 
arch, subparallel with the n1argins. Tertiaries 
obsolete. 

This is a well-marked slender falciform 
species, not especially close to any of the other 
vVilcox species and readily discrin1inatecl by 
its narrow elongated falcate forn1, subequi
lateral lmnina, long petiolule, coriaceous tex
ture, and in1n1ersed venation. It is nnlCh like 
a species of Sapindus of the Claiborne group 
but n1ore linear and n1ay possibly represent 
an ancestral form. 

Lesquereux in 1888 identified three frag
ments frmn Wickliffe, Ky., as Salix angusta 
Alexander Braun (U. S. Nat. l\1us. No. 2588). 
They do not resen1ble that Miocene species, as 
the texture alone sufficiently indicates, but 
represent the present species, a single specin1en 
of which was subsequently collected fron1 the 
smne locality by L. C. Glenn. 

Occurrence.-Holly Springs sand, Early Grove 
and Holly Springs, l\1arshall County, Miss. (col-
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lected by E. W. Berry). Wilcox group near 
Boydsville, Clay County, Ark. (collected by 
E. W. Berry); 11 miles northeast of Mansfield 
and 2 miles south of N aborton, DeSoto Parish, 
La. (collected by G. C. Matson and 0. B. 
Hopkins). Lagrange formation (in . beds of 
Wilcox age), at Puryear, Henry County, Tenn. 
(collected by E. W. Berry), and Wickliffe, 
Ballard County,· Ky. (collected by R. H. 
Loughridge and L. C. Glenn). Heel of Wilcox 
age, Calaveras Creek, Wilson County, Tex. (col
lected by Alexander Deussen). 

Oollections.-U. S. National :Museum. 

SAPINDUS FORMosus Berry, n. sp. 

Plate LXVI, figures 3-7. 

Sapindus angustifolius. Lesquereux, U. S. Nat. Mus. 
'Proc., vol. 11, p. 24, 1888. 

Description.-Leaflets with relatively long 
petiolules, lanceolate-falcate and slightly in
equilateral in outline. Length ranges from 6 
to 8.5 centimeters, averaging about 6.6 centi
meters. Maximum width, in the lower half of 
the leaflet, range,s from 1.3 to 1.6 centimeters. 
Apex gradually narrowed and sharply pointed. 
Base more shortly and broadly pointed. 
Margins entire, in some specimens slightly 
irregular, rounded and full basally, rather 
straight distad. Texture subcoriaceous. Pe
tiolules stout, curved, pronlinent on the lower 
surface of the leaflet. Secondaries thin, about 
eight subopposite to alternate pairs, diverging' 
frmn the n1idrib at angles of about 45° and 
curving upward somewhat irregularly in some 
individuals, and camptodron1e a considerable 
distance from t.he margins. Tertiaries distinct 
in most specimens; they form margip.al arches 
and internally large pentagonal meshes. 

This species rese1nbles the s1naller leaves of 
the Fort Union Sapindus a_tfinis Newberry, but 
is less inequilateral and more regularly falcate. 
It is also con1parable with the Florissant 
Sapindus angustifolius Lesquereux but is readily 

. distinguishable. Among the Wilcox species of· 
Sapindus it is approxi1nately the same size as 
Sapindus mississippiensis Berry and Sapindus. 
eoligniticus Berry. It !differs from Sapindus 
mississipzJiensis in heing wildest below th~ 
middle and in having a straight-sided nar
rowed tip, a broader base, and a long petiolule. 
It differs fro1n Sapindus eolignitica in .being 
abruptly pointed distad and not rounded 

proximad, in its less cor.iaceous texture, rela
tively narrower forn1, more ascending secon
daries, and longer petiolule. 

It is very similar to the smaller lea:flets of 
several existing Americt,tn species. A specimen 
of this sp~cies was collected at Wickliffe, and 
a rather large leaf which appears to be refer
able to it fron1 northwestern Louisiana was 
identified by Lesquereux as Sapindus angusti
folius (U. S. National Museum No. 26001). 
A specimen was collected at Wickliffe, Ky., 
many years ago by R. H. Loughridge (U. S. 
National Museu1n No. 2571) and four complete 
specimens were collected recently from this 
same outcrop by L. C. Glenn. It is· abundant 
in the clays at Puryear, Tenn., and survives 
the Wilcox, being found in the Lisbon fornla
tion of the Claiborne group near Newton, Miss. 

Occurrence.-Grenada forn1ation, Grenada, 
Grenada County, Miss. (collected by. E. N. 
Lowe and E. W. Berry). Holly Springs sand, 
Holly Springs, Marshall County, Miss. (col
lected by E. W. Berry). Wilcox group, Camp
bell's quarry, Cross Bayou, Caddo Parish, La. 
(collected by L. C. Johnson); sec. 11, T. 12 N'., 
R. 12 W., De Soto Parish, La. (collected by 
L. C. Chapman). Lagrange formation (in 
beds of Wilcox age), Puryear, Henry County, 
Tenn., abundant (collected .by E. W. Berry), 
and Wickliffe, Ballard County, Ky. (collected 
by L. C. Glenn). 

Oollections.-U. S. National Museun1. 

S~PINDUS EOLIG NITrous Berry, n . sp. 

Plates LXVII, figures 1-3, and CIX, figure 2. 

Description.-Leaflets relatively short and 
wide, ovate in general outline, only slightly fal
cate. The abruptly acuminate tip is rounded 
i1i some specimens and the. base is rounded 
and more or less inequilateral. Length ranges 
from 5 to 7.5 centimeters. Maximuh1 width, 
in .the lower half of the leaflet, 1.3 to 2 cen
tinleters. Margins entire, slightly and faintly 
undulate in some specimens, incurved slightly 
at the tip, full and rounded below, broadly 
on one side of the n1iclrib and narrowly on 
the other side.. Patiolules short, stout, and 
curved, not over 3 n1illimeters in length, which 
is only about half the length of the petiolules 
·of Sapindusjormosus Berry. Midrib less stout 
than in Sapindus jormosus, straight or slightly 
curved ·distad, pron1inent on the lower surface. 
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Secondaries thin, about nine subopposite to 
nltcrnnte pairs, diverging frmn the midrib at 
angles of ·~ore than 45°, and becoming n1uch 
more open towar~ the tip of the leaf, irregu
larly spaced, regularly curved, camptoclrome in 
them arginulregion. Tertinrie3 1nostly obsolete. 
Leaf su bstancc thick. Texture coriaceous. 

This species may be compared with the san1e 
western species as Sapinclus formosus Berry. 
It is much like Sa1Jinclus jormosus in size and 
gonernl appearance but is readily distinguished 
by its broader form, shorter tip, n1ore coria
coons texture, less n.scending secondaries, 
broader, more inequilateral base, and shorter 
petiole. It is common at Puryear, Tenn., 
and greatly resen1bles the forms fron1 the 
Raton formation which are referred by Knowl
ton to Sa11indus affinis Newberry. 

Occurrence.-Lagrange formation (in beds of 
WHcox age), Puryear, IIenry County, Tenn., 
common (collected by E. W. Berry), and Wick
liffe, B1illard County, ICy., com1non (collected 
by L. C. Glenn). 

Collections.-V. S. Nationnl Museum. 

Order RHAMNALES. 

Family RHAMN ACElE. 

Genus ZIZYPHUS Linne. 

ZIZYPHUS l''ALCATUS Berry, n .. sp. 

Plates LXI~, figure 5, and LXX, figures 1 and 2. 

Descr"i11tio11.-Leaves of variable size, lance
olate or ovate-lanceolate in outline, invaria
bly falcate, the base decurrent and the tip 
gradunlly narrowed, ~cuminate. Length ranges 
fr01n 7 to 13 centimeters. l\1a."\:imum width, 
which is in the lower half of the leaf, ranges 
fro.m 1.25 to 3 centirneters. Margins irregu
ln,rly and as a rule prominently crenate, 
the teeth becoming obsolete at the extreme 
base and in the tip; less close set and promi
nent in the smaller, narrower leaves. Texture 
coriaceous. Petiole short, stout, and curved, 
7 to 12 millimeters in length. l\1idTib stout, 
prominent, curved, becoming thin in the tip. 
Lateral primaries one on each side, suboppo
site, suprabasilar, relatively stout but much 
less so than the n1ich·ib; they diverge at acute 
angles, the acuteness depending on the relative 
width of the leaf, and pursue courses parallel 

with the respective lateral margins, jormng 
secondaries above the middle of the leaf. The 
se·condaries consist of three categories; an 
opposite pair diverge from the base of tho 
n1idrib and pursue a course parallel with tho 
laternl primaries and margins for a varying 
distance upward; two or three thin campto
clronle pairs arise fron1 the midrib in the tip of 
the leaf; and thin carnptodrome secondar·ies 
run outward fro1n .the lateral prin1aries. The 
primaries and midrib 'are connected by numer
ous thin, nearly straight, transverse veinlets,. 
largely immersed in the thick leaf substance. 

This species is in n1any respects rather close 
to Zizyphus meigsii (Lesquereux) and n1ay 
possibly represent variants of that species,. 
whose leaves are notoriously variable. There 
are abundant ·grounds, however, for specific 
differentiation. Zizyphus meigsii appears to 
be invariably much widened below, so that 
without the acumen its outline would be orbic
ular·, and some individuals have ·a cordate base. 
It develops a very lQng atten~ated acumen, 
and as a rule has large close-set teeth. Zizy
phusjalcatus, on the other h1:1.nd, is smaller, lan
ceolate-falcate in form, and no specimens are 
much widened proximad. The base is cuneate 
and decurrent, and the tip regularly tapering. 

The leaf substance is more coriaceous. Tho 
teeth are smaller and n1ore distant in tho 
smaller leaves. 

Zizyphus jalcatus is nearer to the existing 
A1nerica~ species of Zizyphus than is the asso
ciated Zizyphus meigsii and is a typical mem
ber of the genus. Among previously described 
fossil forms it greatly resembles Zizyphus 
ungeri Heer,1 a species that is exceedingly com
nlon in the European Oligocene. Ettingshau
sen in his account of the flora from Haering in 
the Tyrol has figured a large number of speci
mens of this species which admirably illustrate 
its variations. 

Zizyphus jalcatus is represented in the subse
quent Claiborne deposits of the e1nbayn1ent 
region by the similar Zizyphus claibornensig 
Berry. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry ,County, Tenn. 
(collected by E. W. Berry). 

Collection.-V. S. Nationul Museun1. 

1 Heer, Oswald, Flora tertiaria I-Ielvetire, vol. 3, p. 74, pl. 122, fig. 25,. 
1859. 
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ZIZYPHUS MEIGSII (Lesquereux) Berry .. 
Plate LXX,- figures 3-5. 

Ceanothus :Meigsii . . Lesquereux, Am. Philos. Soc. Trans., 
vol. 13, p. 419, pl. 19, figs. 5-7, 1869. 

Description.-Lesq~ereux's description, writ
ten in 1869, is as follows: 

C. foliis petiolatis, late ova tis, basi truncatis, cordatisve, 
in longum apicem attenuatis, obtuse mquiliter serratis, 
triplinerviis, nervis secundariis infimis basilaribus, tenui
bus, superioribus crassis, neryo primario submqualibus, 
arcuatis, extrorsum inferne ramosis, acrodromis imper
fectis. 

This species is extremely variable, and in the 
light of the recently collected material the fore
going diagnosis may be considerably amended 
and amplified. In general these leaves range 
fron1 ovate-lanceolate to ellipticallanceolate 
in outline and they appear to be invariably 
more or· less inequilateral. The base ranges 
from cuneate to very broadly rounded and in 
sotne specimens markedly cordate. The apex 
is rather uniformly narrowed and extended as 
a n1uch elongated slender acumen, which when 
the lamina is broad, as in Lesquereux's figure 
7, shows an abrupt approach of the margins at 
the base of the acumen. Recently collected 
n1a terial shows this acumen even longer and 
more slender than in the figure cited.' The 
marginal teeth are variable, ranging from small 
crenate teeth, approaching the serrate in form, 
to large full rounded crenate teeth. The mar
gins as a rule are. entire at the base of the leaf 
and the teeth become obsolete in the acumen. 
The petiole is stout and enlarged proximad 
and is 3 centimeters long in the small specimen 
figured. The midrib is stout and curved in the_ 
falcate forms or curved and recurved in some 
of the broader leaves. The lateral primaries are 
stout but much less so than the midrib. They 
are subopposite or opposite and suprabasilar, 
branching "from the midrib at more or less acute 
angles, curving outward, and finally joining a 
secondary in the upper region of the ·broad 
part of the lamina. There are several pairs of 
well-marked camptodrome secondaries from 
the upper midrib, and similarly curved camp
todrome secondaries fron1 the outer sides of the 
lateral primaries, tertiary branches from which 
enter the marginal teeth. The venation be
comes obsolete for the most part as the margin 
is approachec:, especially in the upper part of 
the leaf. Length ranges from 13 to .18 centi-

meters, the acumen over 5 centin1eters long in 
one specimen. l\1aximun1 width 3 to 8 centi
meters, generally about 6 centimeter~. 

Le.squereux recorded this species fr01n the 
yellow coarse clay of Mississippi and the soft 
white clay of La Grange,· Tenn., the specimens 
from Mississippi having been collected by E. W. 
Hilgard and those frotn Tennessee by J. l\1. 
Safford. All these types have totally disap
peared. The species has since been found at 
Safford's original locality or in the n11mecliate 
vicn1ity, but there is some uncertainty regard
ing Hilgard's locality in Mississippi. Accord-· 
ing to Lesquereux's statement 1 the "yellow 
coarse clay" was from old Winston Count)T, 
now a part of Choctaw County, but there is a 
possibility that it came from Raglands Branch 
in Lafayette County. After canvassing all the 
possibilities I have decided that the original 
locality was the one known as Colemans Mill 

' near New Prospect, Choctaw County. I have 
not revisited this locality, since the matrix is 
sandy and the specimens that I have seen from 
there are for the most part very po-or. 

Lesquereux referred the present species to 
Ceanothus, comparing it with our existing 
Ceanothus american us Linne and with Ceano
thus tili<£jolius Unger of the European Tertiary, 
a species subsequently transferred to Zizyphus 
by Heer. The American form also appears to· 
be more properly referable to the allied genus 
Zizyphus, as Schimper first pointed out n11874. 
It is widely distributed in the Wilcox but never 
common. I have seen or collected it at sev
eral localities, but by a singular misfortune the 
specimens have been broken in getting them 
out or during their transit to Baltimore, so that 
there is not a single perfect specimen in the 
collections, some of the u10st complete being 
those figured in the present contribution. 

·This n1agnificent species is a veritable giant 
compared with either the fossil or with most of 
the living species of Zizyphus and allied genera, 
and none of the described forms are in danger 
of being confused with it. The existing species 
number about two score and are largely con
fined to the Indo-Malayan Tropics, only a single 
species of the long line of Cretaceous and Ter
tiary ancestors being left in the An1erican 
Tropics. Some of the East Indian species are 
closer to Zizyphus meigsii than are the tropical 

1 Am. Philos. Soc. Trans., vol. 13, p. 424, 1869. 
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An1erican species. For example, Zizyphus 
nazJiCCt frODl Java is fully as large if not larger, 
its basal and n1arginal characters are identi
cal, and a few individuals have a somewhat 
produced tip. As a rule, however, the tip is 
not extended and the pri1naries are strictly 
acrodr01ne. 

ZizyJJhus meigsii (Lesquereux) is a n1ember 
of the lower Eocene flora of northeastern New 
:Mexico (Haton fonnation). 

Occu?'1'ence.-Ackennan formation, . Cole
llll111S :Mill, Choctaw County, :Miss. (collected 
by ]~. W. IIilgard). Holly. Springs sand, 
ravine at Oxfoi·d, Lafayette County, Miss. 
(collected by E. W. Berry).· Lagrange fonna
tion (in beds of Wilcox age), 1! n1iles west of 
Grand Junction in Fayette County, Tenn. 
(collected by L. C. Glenn and E. W. Berry); La 

· Grange, Fayette County, Tenn. (collected by 
J. M:. Saffoi:d); and Puryear, Henry County, 
Tenn. (collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

Genus PALIURUS Jussieu. 

PALIUUUS MISSISSIPPIENSIS Berry, n. sp. 

Plate LXXI, figme 4. 

Desc?viJJtion.-Winged fruits, orbicular and 
disldike in outlitie, the wing thick, somewhat 
reticulately wrinkled, and entire lnargined, 
m1d the central seed cavity thickened. 

The fruits of tllis species range in size from 
1 ce.ntiineter to 1.4 centimeters in diameter. 
The specbnen figured represents the 1naxi1num 
size. It was found in alignitized condition in 
the clays near Early Grove, Miss., in 1889 by 
W J ::McGee and by him deposited in the 
U. S. National :Museun1 (No. 3460). When I 
took up the study of the flora-these n1aterials 
were turned over to lne. At that tin1e the 
single specunen had suffered much from drying 
and hn.d been broken, but all the parts were 
intact and a dra\\~ing was n1ade of then1. Sub
sequently part of the specimen was lost. 

Two or three specin1ens of the sa1ne species 
occur in the clays at I-Iolly Springs. They are 
slightly s1naller than the fonn fron1 Early, 
Grove but are otherwise identical with it, 
although they are not especially well preserved. 

The genus Paliurus is represented in the 
n1odern flora by but two species-Paliurus 
acu,leat'l.tS Lmnarck, which ranges through 
southern Europe and Asia to Japan, and 

Paliurus ramossimus Poiret of China and Japan. 
About 30 fossil species are known and these 
are based for the nwst part on leaves. They 
range in age frmn the middle Cretaceous to 
the present and are. abundant in North Ainer
ica, extending northward as far as western 
Greenland, according to Heer. In the absence 
of the characteristic fruits the leaves alone are 
likely to be confused with the closely allied 
genus Zizyphus or even with Ceanothus or 
with certain species of .Rhan1nus. 

Tho fruits are unmistakable, however, a.nd 
have be()n recorded for several European 
species ranging from tho upper Eocene to the 
Miocene. The present specimens comprise, 
so far u.s known, the first records of fruits of 
Pn.liurus fron1 North An1erica and are there
fore of interest as collateral proof of the correct 
identification of son1.e of the species fron1 this 
continent based on foliage alone. They are 
also bf interest in ~hat they occur in the lower 
Eocene, the earliest horizon in which fruits have 
thus far been found. 

These fruits are smnewhat smaller than 
those of the existing species, although larger 
than the fossil fru:its of this genus from the 
European Tertin.ry, which include Paliurus 
thurmanni Heer 1 fro In the :Miocene, which is 
smaller and has a crenate margin; Paliurus 
tenuifolius Heer, 2 very similar to the American 
foni1 but s1naller; Paliu1·us litigiosus Saporta,3 

a.n Oligocene species, which also bore smaller 
fruits; and Paliurusfavonii Unger,4 a very sim
ilar but smaller Miocene species. 

Leaves which have been referred to several 
species of Paliurus occur in the Wilcox deposits. 
One· of these leaves is rather sparingly asso
ciated with the fruits at the I-Iolly Springs 
locality. The evidence of identity is uncer
tain, however, and the two are discussed 
separately. A restoration of the fruits and the 
leaves associ a ted with them is shown in 
figure 14 (p. 281). 

Occu?·rence.-Holly Springs sand, Early 
Grove, Marshall County, :Miss. (figured speci
Inen collected by W tT l\1cGee; additional speci
nlens collected by E. W. Berry), and I-Iolly 

1 Heer, Oswald, Flora tertiaria Helvetirc, vol. 3, p. 76, pl. 122, figs. 
2i-29, 185!). 

2 Idem, fig. 31. 
3 Saporta, G. de, Etudes sur Ia vegetation du sud-est de Ia :France a 

l'epoque tertiaire, vol. 1, p. 177, pl. 2, figs. 4a, b, bt, 1863. 
4 Unger., Franz, Chloris protogma, p. 14i, pl. 50, figs. 6-8, 1841-1847; also 

Ettingshausen, C. von, Die fossilc Flora des 'l'ertiiir-Beekcns von Bilin, 
pt. 3, p. 39, pl. 50, figs. 6, 7, 1869. 
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Springs, Marshall County., Miss. (collected by 
.E. W. Berry). 

Oollections.-U. S. National Museum. 

PALIURUS PINSONENSIS Berry, n. sp. 

Plate LXXI, figure 7. 

Description.-Leaves rather above the aver
age size for this genus, elliptical in outline, 
margins full and entire, curving inward at the 
base and slightly decurrent on the short and 
stout petiole. The extl_'eme tip of the leaf is 
missing, but from the way in which the margins 
bend inward distad it is assumed to have been 
broadly rounded, although there is the possi
bility that the n1argins turned to form a short 
pointed tip. Length about 4 centimeters. 
Maximum width about 1.9 centimeters in the 
middle part of the leaf. Primaries five in num
ber, diverging palmately at acute angles from 
the extreme base of the leaf; the midrib is no 
larger or more prominent than the main lateral 
primaries; · the two outer primaries are more 
slender and shorter, forming a marginal hem 
for half the length of the n1argin. Midrib 
curved, main primaries evenly bowed, aero
drome. Secondaries camptodroine from the 
outside of the main lateral primaries. Ter
tiaries· very fin~, curved, . mostly transverse. 
Texture thin. 

This species shows more or less resemblance 
to a number of described forn1s, suggesting 
particularly some of the forn1s which have 
been referred to the widespread Paliurus 
colombi Heer,t so comn1on in Arctic America 
and recorded from a num her of early Eocene 
localities in the western part of North America 
(Rocky :Mountain region). Paliurus pinso
nensis is somewhat larger and more symmetric 
than the leaves of the modern species, which 
are· usually broadest proximad and pointed 
distad. Several fossil forms, however, for ex
ample, Paliurus orbiculatus Saporta,2 are ellip
tical or orbicular and l}ave a rounded apex. 

The present species somewhat rese1nbles the 
Cretaceous species Paliurus ovalis Dawson 3 

and Paliurus obovat1.ts Lesquereux 4 and may 

I Heer, Oswald, Flora fossilis arctica, vol. 1, p. 122, pl. 17, fig. 2d;pl. 19, 
figs. 2-4, 1868. 

2 Saporta, G. de, Etudes sur la vegetation du sud-est de la France 
a l'epoque tertiaire, vol. 3, p. 182, pl. .s, fig. 6, 1867. 

anawson, J. W., Roy. Soc. Canada Trans., vol. 3, sec. 4, p .. 14,pl.4, 
figs. 4, 8, 1886. · 

• Lesquereux, Leo, The flora of the Dakota group, p. 16/i, pl. 35, fig. 6, 
1892. . 

possibly be a descendant of one of these forms. 
It resembles son1mvhat Oinnamom'ltm vera Berry, 
which occurs at Oxford and !lolly Springs, 
Miss., and at Puryear, Tenn., but is a smaller, 
thinner, nwre obtuse leaf, with a shorter petiole, 
and with curved outer secondaries instend of 
straight transverse veins between the lateral 
primaries. It is only known fro.m the one lo
cality near the base of beds of Wilcox age, 
where the small florule has a son1ewhat differ
ent facies from the ordinary Wilcox aspect. 

Occurrence.-Lagrange fonuation (in beds 
of Wilcox age), Pinson, Madison County, Tenn. 
(collected ~y E. W. Berry). 

Oollection.-U. S. National ~iuseum. 

PALIURUS ANGUSTUS Berry, n. sp. 

Plate LXXI, figures 5 and 6. 

Description.-Leaves of medium size for 
this genus, relatively narrow., ovate-lanceolate 
in general outline, about 3.5 centimeters in 
length by about 1.1 centimeters in Iuaxiinum 
width, in the n1iddle part of the leaf. Apex 
bluntly pointed. Base rnore acute, decurring 
to the stout petiole. Margins entire. Leaf 
substance very thin. Petiole stout, 3 or 4 
millimeters in length. ~iidrib ·stout, curved. 
Lateral primaries one on each side, thin, sub
opposite, suprabasalar, branching from the 
midrib at an acute aPgle, joining a lateral 
branch from the lowest seconrlaries in the 
middle part of the leaf. · Secondaries four, 
subopposite to alternate, ver.r thin pairs, curv
ing upward, camptorlrome. The tertiaries are 
not clearly made out; as figured on the accom
panying plate the transverse lining is cOin
posed in part of transverse veins and is in part 
due t9 the wrinkling of the very thin leaf, 
caused by sonw slight 1notion of the n1atrix. 

This present species is not especially close to 
any described species. It is associated with 
the fruits described as Paliurus mississippiensis 
at the I-Iolly Springs locality, but in view of the 
abundance and variety of fonns at this out
crop there is no reason for assuming that the 
leaves and fruits came fron1 the same plant. 
A.. restoration of the leaves and the fruits 
associated w_ith them is shown in figure. 14. 

Occurrence.--Holly Springs sand, I-Iolly 
Sprillgs, Marshall County, :Miss. (collected by 
E. W. Berry). 

Oollection.-U. S. N ationall\fuseum. 

• 
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Genus REYNOSIA Grisebach. 

REYNOSIA PR1ENUNTIA Berry, n. sp. 

Plates LXVIII, figure 4, and L~IX, figures 2 and 3. 

Description.-Leaves rnedium sized or small, 
obovate in general outline, the tip broadly 
rounded, and the base cuneate. Length ranges 
from 4.5 to 6 ·centimeters. Maximun1 width, 
in the n1.idclle part of the leaf, ranges frmn 1.5 
to 2.5 centi1neters. Mnrgins entire with a few 
irregular undulations. 'I'exture subcoriaceous. 
Tho type and figured specirncn is slightly 
inequilatornl It continues its maxi1nurn width 

ascending course and are can1ptodrome close 
to the margins. Tertiaries not prominent but 
distinct, rather straight and in the main nearly 
at right angles to the midrib. Areolre open, 
three, four, or five sided. 

This species is very similar to the existing 
species of Reynosia indigenous in the Antillean 
region, one of which reaches the keys and coast 
of southern Florida. It 1s also somewhnt s.ll11ilar 
to B·urnelia pseudotena;t Berry, described frmn 
the near-by Wilcox. locality at Early Grov·e. It 
differs in its slight]y larger size, blunter tip, 
n1ore parallelrnargins, marginal sinuses, longer 

FIGURE 14.-Rcstoro.tlon of Paliurus angustus Berry (leaves) and Paliurus missis.~ippiensis Berry (fruits). (One-third natural size.) 

frmu the tip to the region well below the Inid
dle; there is a shallow sinus on one side about 
1 centin1eter below the apex and a similar one 
on. the other side about 1.5 centimeters below 
the apex, the rnargii1s being full. The petiole 
is stout nnd ranges frmn 5 to 10 rnillirneters in 
length. Midrib stout ancl curved distttd, 
prmninent on the lower surface of the leaf. 
Secondaries relatively thin, irregularly spaced, 
about seven to nine opposite to alternate pairs; 
they diverge frorn the 1nidrib at angles that 
average about 45°, the basal. opposite pair 
fonn.ing mttrginal hems for a short distance; 
all are slightly but regularly curved in their 

petiole, stouter midrib, and more numerous 
secondaries. The genus Reynosia comprises 

. four species which are confined to the Bahamas, 
Antilles, and southern Florida, and the fossil 
reeeives its name from its probable ancestral 
relationship. Wood resembling that of the 
existing Reynosia septentrionalis Urban occurs 
in the Claiborne group of Texas. 

The present fossil species is much like a part 
of the material from the Tertiary of northern 
South America (Colombia), which Engelhardt 1 · 

described as Sabicea asperifolia. 

I Engelhardt, Hermann, Senckenbergische naturf. Gesell. Abh., vol. 
19, p. 40, pl. 5, fig: 6, 1895. 
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Occ'ltrrence.---Holly Springs sand, Holly 
Springs, Marshall County, Miss. (collected by 
E. W. Berry). Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

REYNOSIA WILCOXIANA Berry, n. sp. 

Plate LXV, figures 6 and 7. 

Description.-Leaves relatively small, ob
long-elliptical and somewhat inequilateral in 
general outline, the apex broadly rounded or 
slightly emarginate, narrowed from above the 

·middle to the rather bluntly pointed base. 
Length about 2.1 centimeters. Maxi1nun1 
width, above the middle, about 1 centimeter. 
Margins entire, full, inclined to be revolute. 
Texture coriaceous. Petiole curved, short and 
stout, about 2 millimeters in length. Midrib 
stout, prominent, curved. Secondaries thin, 
largely immersed in the substance of the leaf; 
about seven pairs diverge fr01n the midrib at 
different angles; spacing reduced and angle 
increased toward the· upper part of the leaf. 
Secondaries regularly curved and camptodrome 
in the marginal region. Tertiaries obsolete. 

This species is much smaller and otherwise 
differs from. the other Wilcox species, Reynosia 
prcenuntia. Like that species it is very similar 
to the existing Reynosia septentrionalis Urban, 
a small coastal tree of the Florida Keys and the 
Bahama Islands. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

Genus RHAMNUS Linne. 

Leaves large, oblong-elliptical. Venation very stout. 

Leaves smaller, ovate to lanceolate: 
Rhamnus marginatus. 

Apex and base about equally pointed: 
Secondaries remote ____ .... Rhamnus eolignitieus. 
Secondaries close set ......... . Rhamn·us cleburni. 

Base much broader than the apex, secondaries close 
set ..... _ ......... _ . _ . _ ... · ..... Rhamnus coushatta. 

Apex c:uspidate-acuminate. 
Rhamnus marginatus apiculattts. 

RHAMNUS MARGINATUS Lesquereux. 

Plates LXXI, figure 1, and LXXII, figure~-

Rhammts marginatus. Lesquereux, in Owen, D. D., Sec
ond report of a geological reconnaissance of the 
middle and southern counties of Arkansas, p. 319, 
pl. 6, flg. 2, 1860. . 

Lesquereux, Am. Philos. Soc. Trans., vol. 13, p. 420, 
pl. 22, figs. 3-5, 1869. 

Description.-Leaves relatively large, ellip
tical in general outline, but somewhat variable 
in both size and form. Apex varies from 
bluntly pointed to broadly rounded. Base 
broadly pointed, in many specimens slightly 
decurrent and in some specimens more or less 
inequilateral. Length ranges from 10 to 13 
centimeters. Maximum width, midway be
tween the apex and the base, ranges fr01n 4 to 
6 centimeters. Margins entire. Texture co
riaceous. Petiole long, very stout, s01newhat 
curved, enlarging proximad, 3 to 3. 5 centime
ters in length. Midrib very stout, pr01ninent 
on the· lower surface of the leaf. Secondaries 
very stout and prominent; eight to ten subop
posite to alternate pairs diverge fr01n the Inicl
rib at angles of about 40° but curve slightly 
until the marginal region is reached, where 
they curve upward camptodromely, parallel 
with the margins and very close to them. 
Smaller leaves have subparallel and n1ore 
closely spaced secondaries than leaves the· size 
of the figured specimen. Tertiaries very thin, 
numerous, s_ubparallel, comparatively straight, 
percurrent at approximately right angles with 
the long axis of the leaf. 

This is an exceedingly well n1arked species of 
a Rhamnus-like leaf, relatively large and stout, 
the petiole remarkably stout and relatively 
long and the venation typically that of Rhain
nus. Its chief diagnostic character is the great 
size of the secondaries and their ultimate course 
along the extreme margins of the leaf. Expe
rience shows that fragments of leaves an inch 
or two across can at once be recognized by 
these features. 

( 

There are numerous fossil species of Rhamnus 
which range in age from the Upper Cretaceous to 
the present, and it is not surprising, when their 
abundance in the American Upper Cretaceous 
is recalled, that the genus should forn1 a promi
nent elen1ent in our Eocene floras. It is, how
ever, 111uch less abundant in southeastern North 
America, where it comprises only three or four 
species at most, thttn it is in the early Eocene 
of the present Rocky Mountain region. The 
existing species nu1nber about three score and 
consist of small trees and shrubs, widely distrib
uted in all the ten1perate and in many of the trop
ical parts of the world (except Australia and the 
islands of th~ Pacific, according to Sargent). 

Occurrence.-Ackerman formation, Hurleys, 
Benton County (formerly part of Tipptth 
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County), Miss. (collected by E. W. I-Iilgard 
n.nd g_ V''l. Berry). Lagrange fonnation (in beds 
of V\7ilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E. V\T. Berry). 

Goltections.-U. S. National Museun1. 

• RHAMNUS l\rATtOINATUS APICULATUS Berry, 
n. var. 

Plate LXIX, figure 1. 

Desc1'1:JJtion.·--Leaves smnewhat srnaller than 
the type, lanceolate to oblong-elliptieal' and 
son1ewhn.t inequihLtera.l in general outline, 
widest 1nidway bet·ween the apex and the base, 
tapering equally distad H,nd proxirnad, and 
narrowly to widely cuneate at the base. Apex 
abruptly narrowed and then extended as a nar
row cuspid~:Lte acun1en, which is 5 to 10 rnilli
Dleters in length and 3 to 4 rnillirneters in 
width at the base. Length of leaf ranges frmn 
8 to 10 centimeters. Maxirnmn width ranges 
fron:1 1.8 to 4 centimeters. Mn.rgins entire. 
Texture apparently coriaceous, but the lenJ 
substance is not thick. Petiole short and stout, 
n1uch enl11rged proxirnad, ranging frorn 4 to 8 
millimeters in length. Midrib very stout and 
prorninent, as a rule slightly curved. Second
aries stout and very prorn.inent, m.unerous, 
regularly spaced, and subparallel; they diverge 
frmn the 1nidrib n.t angles ranging frorn 20° in 
the narrowly lanceolate fonns to 55° in the 
elliptical fol"lns, cnrve regularly upward, and 
becon1e parallel with the rnargins and run pn"tc
tically on thorn in their carnptoclron1e endings. 
Tcrt:in.ries of the typical Rharnnus type-very 
thin, close set and subp::Lrallel, percurrent at 
approxinuttely right angles to the n1iclrib. 

This fol"ln is clearly n1n.rked in some of its 
features frmn the type, but in others the two 
are identical. In texture anci venation they 
show no appreciable differences. The clutr
actcrs that serve to distinguish the present form 
are its greatly shortened petiole and its greatly 
extended, cuspidate tip. The variety is smaller 
thu.n the type n.ndrel~"ttiveljr as well as actually 
shorter. It is conuuon in the Wilcox deposits 
at I:Iurh'ys. 

Occur·1·ence.---A.ckerman formation, Hurleys, 
Benton County (forn1erly part of Tippah 
Count)r), Miss. (collected by E. N. Lowe and 
E. 'N. Berry). 

Gollection.-U. S. N n.tional Museutn. 

RHAMNUS CLEBURNI Lesquereux. 

Rhamnus Cleb~trni. Lesquereux, U. ·S. Geol. and Geog. 
Surv. Terr. Ann. Rept. for 1872, p. 381, 1873. 

Lesquereux, The ~rertiary flora, p. 280, pl. 53, figs. 
1-3, 1878. 

Lesquereux, U. S. Nat. Mus. Proc., vol. 11., p. 24, 
1888. 

Knowlton, U. S. Geol. Survey Bull. 204, p. SO, 1902. 

Desc1'iption.-Leaves meditnn sized or large, 
lanceolate in general outline. Apex and base 
about equally pointed; base in son1e specimens 
cuneate instead of acun1inate. .Length uni
forrnly about 11 centirneters in a large nunl
ber of specimens. Maxirnun1 width, at or 
slightly below the middle, ranges frmn 3.6 to 
6 centi1neters. Margins entire. Texture sub
coriaceous. Petiole relatively long, stout; 
length about 3 centirneters. :Midrib stout, 
pron1inent on the lower surfn.ce of the leaf. 
Secondaries nurnerous, thin but· pr01ninent; 
about 12 alternate pairs diverge fro1n the rnid
rib at angles of 40° to 45°, pass upward in gen
tle, regular, subparallel curves, and are carnp
todrorne close to the rnargins. Tertiaries thin, 
close-spaced, percurrent, well shown in Les
quereux's figured types and clearly shown in 
the specirnen frorn Louisiana, which is pre
served in a coarse calcareous sandstone. 

This species is represented by a single char
acteristic specimen fr01n Mississippi, by a _single 
nearly con1plete specirnen frmn Louisiana, and 
hy material from Grenada, Miss., which agree 
in all respects with the n1aterin.l from Colorado 
and ~yoming. The rnaterial referred by I-Iol
lick to Rhamnus cleburni is not that species but 
differs in the characters enun1erated under the 
discussion of Rhamnus coushatta, the narne I 
have assigned to Hollick's species. 

Rhamnus ·marginatus Lesq uereux and Rham
nus eoligniticus Berry, two of the other species of 
Rhamnus known in the Wilcox, are readily dis
tinguishable fron1 the present species. Rhct1n
nus eoligniticus is com1non in the flora of the 
Denver formation at Golden, Colo., and is rare 
in the Eocene at Black Buttes, Wyo. (according 
to Lesquereux). It has been recorded from 
Cherry Creek, Oreg., by Knowlton 1 and from 
Utah. It is apparently rare in the Wilcox. 

Occurrence.-Wilcox group, Carnpbell's quar
ry, Cross Bn,you, Caddo Parish, La. (collected 

lJCnowlton, F. H., U.S. Geol. Survey B~1ll. 20~, p. SO, 1902. 
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by L. C. Johnson, No. 2581). Grenada forrna
tion, Grenada, Grenada County, ·Miss. (col
lected by E. N. Lowe and E. W. Berry). 

Oollections.-U. S. National Museum. 

1.~ centin1eters. Apex narrowed and bluntly 
p01nted. Base about equally pointed. :Margins 
full and evenly rounded, entire but n1ore or less 
irregularly undulate. Texture subcoriaceous. 

RHAMNUS PURYEARENSIS Berry, n. sp. Petiole very stout, curved, about 1.75 centi-
Plate LXIV, figure 7. Inete~s in length. :Midrib stout, rather straight, 

Description.-Leaves relatively small, broad- pronlinent on the lower surface of the leaf. 
ly lanc.eolate in general outline. Length about ?econdaries stout and pron1inent, about eight 
6 centimeters. Maxi1nuin width, at or above Irregularly spaced pairs; they diverO'e· fron1 the 
the middle, about 2.5 centimeters. From the nlidrib at angles of about 50° and ~urve rcO'u
widest portion the lamina narrows abruptly in larly'upwarci, become parallel with the n~ar
·both directions, the apex and base being about gins in their upper courses, and are cainpto
equally acuminate. Margins entire in the lower drmne. Tertitlries of two kinds--relatively 
half of the leaf, above which they are full and stout branches_ from the 1nidrib, one between 
more or less undulate and have somewhat vari- each adjacent ·pair of secondaries, with -which 
able, small dentate to serrate teeth, which are ttey are approxin1ately parallel, becon1ing thin 
as numerous as the secondaries. in this portion cIs tad a.nd obsolete about halfway to the mar-

. of the leaf. Leaf substance thin but apparently gins, and thin, nun1erous, nwstly percurrent 
of considerable consistency. Petiole short and nervilles. 
stout, about 3.5 1nillimeters in length. Midrib This species ~lpproaches Rhamnus marg1:natus 
. broad but not prominent, generally straight. Lesquereux in appearance, but is somewhat 
Seconclaries thin, numerous, regularly spaced, smaller and more pointed, has thinner petiole 
subparallel; about eight pairs· diverge from and venation and fewer secondaries, which arch 
the midrib at angles of 25° to 40°, curve regu- at a greater distance from the n1arO'ins and is 
larly upward, and are camptodrome close· to further distinguished by the sto~t tertiary 
the margins. Tertiaries very thin and close, branches from the midrib and by the direction 
percurrent, typically rhamnact:ous, joined by ?f th.e per~urrent nervilles. It is practically 
numerous very thin nervilles forming a very Identical With the fonn from Point of Rocks 
fine areolation. ' Wyo., which Lesquereux 1 identifies as Cornu~ 

This species is readily distinO'uishable fron1 rhamnifolia. Weber, but which is probably not · 
the larger, entire-n~argined speci:s of Rhan1nus, · that. spe?ies. The W_ilcox species is very sitni-

. which characterize the Wilcox flora. The only lar· In size an~i outhn~ but has stouter and 
siinilar form is Rhamnites b~umel·iaformis Berry, . fe_wer secondanes, whose angle of divergence is 
which occurs in the Wilcox of Texas. ·That shghtly smaller. · 
species is about ·the same size as the present ?ccurrence.--Lagrange formation (in beds of 
species, but has less nun1erous forked seconda- Wilcox age), Puryear, Henry County, Tenn. 
ries and the margin is merely undulate or ~collected by E. W. Berry), and Hatchie River 
fe'ebly crenate and not dentate or serrate. near Shandy, Tenn. (collected by L. C. John-· 

Several existing species are very similar to son in clay ironstone in 1889). Wilcox group, 
the present forn1. sec. 28, T. 13 N., R. 12 W., and sec. 13, T. 12 

Occurrence.-Lagra.nge formation (in beds of N., R. 12 W., De Soto Parish, La. (collected 
Wilcox age), Puryear, Henry County, Tenn. by G. C. :Matson and 0. B. Hopkins). 
(collected by E. W. Berry). Oollections.-U. S. National :Museum. 

· Oollection.-V. S. National Museum. 

RHAMNUS EOLIGNITICUS Berry, n. sp. 

Plates LXIX, figure 4, and LXXI, figure 2. 

Description.-Leaves mediurn in size, ovate
lanceola.t.e in outline. Length about 10 centi
meters. Maxin1um width, in the middle part 
of the leaf, about 3.75 centimeters. A small 
leaf from the vicinity of N aborton, La., is 7 
centimeters long and has a maximum width of 

RHAMNUS cousHATTA Berry, n. sp. 

Plate LXVIII, figure l. 

Rhammts clebttrni Lesquereux. Hollick, in Harris, G. D., 
and Veatch, A. C., A preliminary report on the 
geology of Louisiana, p. 286, pl. 47, fig. 1, 1899. 

Andromeda eolignitica. Veatch, U. S. Geol. Survey Prof. 
Paper 46, pl. 17, fig. 2, 1906. 

Description.-Leaves oblong-ovate in general 
outline, the tip pointed and the base rounded 

I Lesquereux, Leo, The Tertiary flora, p. 244, pl. 42, fig. 6, 1878. 
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or very broadly cuneate. Length about 13 
centi:meters. :Maximmn width, in the lower 
hnJf of the leaf, about 6 centimeters. :Margins 
entire, slightly undulate. Texture subcoria
ceous. Petiole not preserved. Midrib stout, 
prmninent on the lower surface of the leaf. 
Secondn,ries numerous, stout, pr0111inent, and 
subpt'trnllel; about 12 subopposite to alternate 
paii's diverge. frmn the n1idrib at angles between 
35° and 40°; they are SOI11mvhat irregularly 
spaced, pursue a rather straight course, become 
n1ore curved and cmnptodrmne in the 111arginal 
region, and extend rather close to the 111argins. 
Tertiaries thin, percurrent, almost entirely 
obsolete. 

This species is based on the forms fr0111 Lou
isiana which were referred by Hollick to Rham
nus clebuTni Lesquereux, 1 which is an abundant 
and variable forn1 in the flora of the Denver 
forn1ation of Colorado. The present form is 
long-petioled, more slender, lanceolate as a 
rule, and has a narrower base, much thinner 
and n1ore curved secm~daries, and very close 
,set, percurrent tertiaries. The last feature is 
invariably characteristic of the hundreds of 
specilnens collected. · 

Rhamnus coushatta is more 'pointed distad 
and 111ore rounded proximad than Rhamnus 

. maTgincttus Lesquereux and has a thinner mid
. rib and obsolete tertiaries. It differs from 

Rhamnus eoligniticus Berry in its larger size, 
ovate for1n, broader base, and more numerous 
and straighter secondaries. 

Occu?'Tence.-Grenada for1nation~ Grenada 
County, :Miss. (collected by E. N. Lowe and 
E. \V. Berry). Wilcox group, one-fourth of a 
mile above Coushatta, Red River Parish, La. 
(collected by G. D. IIarris); 1 1nile northeast 
of Rockdale Church, 3} tnilos southeast and 
2 m.ilcs south of N aborton, De So to Parish, 
La. (collected by G. C. :Matson and 0. B. 
I-Iopkins). 

'Oollections.-U. S. National Museu1u (No. 
2581.); New York Botanical Garden. 

Genus RHAMNITES Forbes. 

HnAl:t:NlTJ~S m~n.CHEMTAFORMIS Berry, n. sp. 

Plate LXXI, figul'e 3. 

DescTizJtion.-Let'tves 1ned.iun1 sized or rela
tively Sinall, inequilateral in outline, widest in 
the 1niclclle and pointed at both ends, the tip 

t Losquoroux, Loo, 'l'ho 'l.'ortlo.ry flora, p. 280, pl. 53, .figs. 1-3, 1878. 

slightly narrower than the base. Length about 
6.5 centimeters. Maximum width about 2.8 
centimeters. Margins feebly undult'tte; the 
undulations at times passing into remote ob
scure crenations, particularly in the upper half 
of the leaf. Leaf substance thin. Petiole not 
preserved. :Midrib thin, flexuous. Secondaries 
thin, camptodrome; about six subopposite to 
alternate pairs diverge from the midrib at an
gles of 45° or less; they sw~ep upward in long, 
flat, subparallel curves, becoming more curved 
distad parallel with the marginal undulations 
and close to them. As a rule, an outer branch 
in their upper course diverges at a small angle, 
connecting with the secondary next below. 
Tertiary venation obsolete. 

This species is based on scanty material, only. 
a single nearly complete specimen (the one 
figured) being contained in the collections. It 
is, however, entirely distinct from the other 
members of Wilcox flora and is clearly referable 
to the Rhamnacere, suggesting among several 
genera an affinity with the genus BeTchemia 
Necker, which is commemorated in the specific 
name. Because of the little material available 
for study it is referred to the form genus 
Rhamnites without any effort being .made to 
allocate it among the more or less convergent 
genera of the Rhamnacere . 

OccuTTence.-Beds of Wilcox age, Calaveras 
Creek, Wils·on County, Tex. (collected by Alex
ander Deussen). 

Oollection.-U. S. National Museum. 

Order MAL VALES. 

Family TILIACElE. 

Genus GREWIOPSIS Saporta. 

GREWIOPsrs TENNESSEENSIS Berry, n. sp. 

Plate LXIV, figures 4 and 5. 

DescTiption.-Leaves small or medium sized, 
broadly elliptical in outline, the base trunoate 
or slightly om·date and the tip narrowly pointed, 
paln1ately five to seven veined from the top 
of the petiole. Length 4 to 8 oenti1neters. 
Maxi1nun1 width 3.5 to 8 centimeters in the 
basal part of the leaf. Margin entire for a 
greater or less distance on either side of the 
petiole, gradually passing into a region of.IUOL'e 
or less prominent crenate teeth, whioh tend 
to becmne obsolete in the apex of the leaf. 
Petiole long and relatively stout, 2 to 3.5 cen
timeters in length. Pri111aries five to seven 
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froni the top of the p·etiole, diverging at acute 
angles, the midrib and a lateral on either side 
of the same caliber, outer laterals thinner and 
more or less obsolete. The lateral primaries 
curve outward and then upward in a rather full 
curve and are camptodrome. Secondaries 
curved and camptodrome; two or three subop
posite pair·s arise from the upper part of the 
1nidrib, and numerous outwardly directed, 

· camptodrome secondaries arise from the lateral 
prilnaries, and from these latter secondaries 
tertiary branches run to the marginal teeth. 

These leaves, which are thus far confined to 
the three localities enumerated below, where 
they are not common, suggest a relationship 
with many genera, such as Cissus, Ficus, Grewia, 
Zizyphus, and Populus. At first sight their 
obvious affinities are with the numerous forms 
fr·om Greenland, Europe, and western North 
Alnerica that are commonly referred to the 
genus Populus, as Populus arctica Heer, Popu
lus zaddachi Heer, Populus cuneata Newberry (a 
variable and oommon form of the Fort Union 
Eocene), Populus genetrix Newberry, Populus 
paleomelas Saporta, or Populus glandulifora 
Heer. I have discussed them with Dr. F. H. 
Knowlton, who is inclined· to identify them 
with Populus daphnogenoides. Though this is 
hardly the place· for an extended discussion of 
these forms of Populus, in a large measure 
known only from the publications of other stu
dents, it is singular that the Arctio and early 
American forms are palmately and not pin
nately veined, like the modern species, and pre
sent in a varying degree other distinctive fea
tures. The specimens under discussion, which 
have relatively short and stout petioles and pal
mate venation, are believed to represent· the 
1nodern genus Grewia Linne of the Tiliacere, 
which comprises between 75 and 100 species 
that range from China and Japan across Malay
sia to Queensland in Australia and westward in 
southern Asia to AI·abia, and also extend to 
tropical and southern Africa. Although it is an 
Old World type in the modern flora, four or five 
fossil species of Grewia have been described 
from the early Eocene of the Rocky Mountain 
region and from the Arctic regions, ·as well as 
from the Eocene, Oligocene, and Miocene of 
Europe. Eight or ten fossil species are known, 
and in the allied genus Grewiopsis the fossil spe
cies, which number more than a score, are espe
cially characteristic of the early Eocene, both 

in this country and abroad. The present spe
cies is distinct from all the previously described 
species, although it resembles some of the forms 
that have bsen referred to the widespread 
Grewia crenata Heer.1 Its similarity to sonw of 
the forms described by Lesquereux~ 2 fron1 Car
bon, Wyo., as Zizyphus meeki 1nay also be 
pointed out. Lesquereu:x compared those fonns 
with Grewia crenata, and though what appears 
to be the normal form of this variable species is 
not especially suggestive of the plant from Ten
nessee, some of the variants, such as the speci
men shown in Lesquereu.x's figure 11, are de
cidedly similar but have thinner an.d 1nore aero
drome laterals and lack the distal secondaries. 

Grewiopsis tennesseensis resembles the Tusca
loosa (Cretaceous) species Grewiopsis tuscaloo
sensis Berry and may be genetically related to 
it. 

Occurrence.-Wilcox group, between 3 and 4 
miles below Hamilton, on Sabine River, Sabine 
County, Tex. (collected by A. C. Veatch). Old 
Port Caddo Landing, Little Cypress Bayou, 
Harrison County, Tex. (collected by T. W. 
Vaughan). Lagrange formation (in beds of 
Wileox age), 1 niile south of Grand Junction, 
in Fayette Coliuty, Tenn. (collected by E. W. 
Berry). 

Oollections.-V. S. National Museum; New 
York Botanical Garden. 

Family STERCULIACE.lE. 

Genus STERCULIA Linne. 

STERCULIA PURYEARENSIS Berry, n. sp. 
Plates L4XII, figures 2 and 3, LXXIII, figure 1, and 

LXXIV, figure 4. 

Description.-Leaves mediun1 sized to large, 
for this genus, palmately 3 to 5 lobed fr01n a 
point at or below the Inidclle. :MaxinlUITI 
length 18 centi1neters. Maximum width, fr01n 
tip to tip of the upper lateral lobes, 16 centi
Ineters. :Margins entire. Texture subcoria
eeous. Lobes vary from narrow, lanceolate, 
and .conically pointed to broad and ovate, the 
terminal lobe slightly larger than the principal 
lateral lobes. The maximum length of the 
lobes is 10 centimeters and the maximum 
width, at the base, ranges from 3.5 to 6 centi
meters. The upper lateral lobes eachlonn an 
angle of about 40° with the terminal lobe, from 

1 Heer, Oswald, Flora tert.iaria Helvetire, vol. 3, p. 42,pl.109,figs.12-21~ 
pl. 110, figs. 1-11, 18.59. 

2 Lesquereux, Leo, The Tertiary flora, p. 275, pl. 51, figs. 10-14, 1878. 
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which they are separated by narrow, ulti1nate'ty · 
rounded sinuses, which extend slightly more 
than halfway to the base; these lobes are about 
8 contin1oters long and range fr01n 3.2 to 5.25 
contirnotors in Jnaxinllnn width at the base. 
Lower l11tornl lobes, when developed, diverge 
fron1 the upper at 11ngles of 45° to 50°, thus 
st11ncling 11t right angles to the 1nain axis of the 
lortf (m.idrib 111,1d petiole); they are about half 
tho size of the upper lateral lobes, the inter
vening sinuses being n1ore angular than the 
corresponding upper sinuses. The base of the 
leaf is cune11te in the three-lobed· leaves, 
truncate or smnewhat cordate in the less robust 
five-lobed .fo:hns, and n1arkedly cordate in the 
large full for:ms. Petiole extrmnely stout, 
probttbly elongated but not preserved for its 
full length. Prirnaries three to five, diverging 
cl.igitfttoly :frmn the base at angles of 40° to 50°, 
those running to the tips of the lower lateral 
lobes slightly less stout than those of the three 
Jnain lobes, which 11re approximately equal in 
C£tlibor. All n.restout, prominent, and relatively 
st.r'ftight. The secondaries are thin, nu1nerous, 
11nd su bp11rallel, 1nore or less i1n1nersed in the 
leaf substance. They diverge frmn the ·pri
Jnaries at angles of about 55° to 65° at evenly 
spaced inten7 als of about 7 1nillimeters and 
are roguln.rly cu1·ved and camptoclr01ne dose 
to the 1nargins. 

A sn1all trilobate leaf, conforn1ing to the 
· same general character as the larger specimen 

on which the foregoing description is based, 
n1oi1sm·os 8 centimeters in length by 9 centi
meters in 1n11xinnnn width. 

This species is not abunda~tly represented in 
the Wilcox collections except at Puryear, 
Tenn. It is probable that, like n1ost of the 
lobed species of Sterculia, both recent and 
fossil, the outline was smnewhat variable and 
tho lobes r11nged in number frmn two or three 
to five or six. To mention only a few of the 
fossil forms, this is true of Sterculia snowii 
Lcsquoroux and SteTC'ltlia mucronata Lesquereux 
of the Dakot11 sandstone, Sterculia minima 
Berry of· the Magothy formation, Sterculia 
limbatct Velenovsky of the Bohemian Upper 
Cret11ceous, and the widespread 8teTculia la
b?''l.tscct Unger of the European Tertiary. The 
range of variation of the present species is well 
shown in the illustr11tions. 

Sterculia JJuryearensis is re1narkably similn.r 
and undoubtedly genetically related to tho 

co1nn1on Dakota sandstone for1n, Sterculia 
snowii Lesquereux.1 It shows considerable 
rese1ublance to Sterculia majoliana :Massalongo 2 

of the Italian late Miocene and to Sterculia 
Zabrusca Unger, fir3t described 3 fro1n the 
Styrian lignites (Oligocene) and subsequently 
recorded fr01n a large nun1ber of late Eocene, 
Oligocene, and early :Miocene outcrops through
out Europe. A1nong the for1ns now grouped 
together as SteTculia labrusca the Wilcox 
species is very close to one from Sotzka, Styria, 
described originally by Unger as Platanus 
sirii.4 

Between 40 and 50 fossil species of Sterculia 
have been described, ranging in age from the 
middle Cretaceous .to the Pliocene. There are 
more than 100 existing for1ns, segregated in the 
sections Digitatro, Lobatro, and Integrifoliro. 
SteTculia 1Juryearensis is referable to the group 
Lobatro, which con1prises nu1nerous existing 
tropical species in Asia, Africa, and especially 
in A1nerica, although the genus Sterculia as a 
whole is n1ost strongly .represented in the 
Malay archipe_lago and the East Indies. 

It is gratifying to find the characteristic 
leaves of a species of Sterculitt in the Wilcox 
deposits,· which also eontain the re1narkable 
capsules of species of Sterculiacero described as 
Sterculiocarpus. A s1naUer, very character
istic Sterculia leaf forn1 occurs in the overlying 
deposits of the Claiborne group. 

Occurrence.-Grenttda fonnation, Grenada, 
Grenada County, Miss. (collected by E. N. 
Lowe and E. W. Berry). Lagrange fonnation 
(in beds of Wilcox age), Puryear, I-Ienry 
County, Tenn.o (collected by E. W. Berry). 
Wilcox group, sec. 7, T. 12 N., R. 11 W., 3! 
miles and 5 miles southeast of N aborton, De 
Soto Parish, La. (collected by G. C. Matson 
and 0. B. Hopkms). 

Oollections.-U. S. National Musemn. 

Genus STERCULIOCARPUS Berry, n. gen. 

This genus is established for fruits referable 
to the family Sterculiacero, but without exact 
living representatives. Its characters are those 
of the species here desribed. 

1 LesqueretLx, Leo, U. S. Geol. Survey M:on. 17, p. 183, pl. 30, fig. 5, 
pl. 31, figs. 2, 3; pl. 32; pl. 33, figs. 1-4, 1892. 

2M:assalongo, Abramo, Studii sulla flora fossile e geologia stratigrafica 
del Senigalliese, p. 319, pl. 20, fig. 3, 1859. 

3 Unger, Franz, Die fossile Flora von Sotzka, p. 45, pl. 28, figs. 1-11, 
1850. . 

4 Idem, p. 36, pl. 15, fig. l. 
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STERCULIOCARPUS EOCENICUS Berry, n. sp. 

Plate LXXIV~ figures 1-3. 

Description.-Large capsular fruit, appar
ently dehiscent from the apex, consisting of a 
stout · central peduncle surrounded by five 
elliptical, broadly keeled capsules which are 

. united for nearly their whole length. Total 
length of fruit 6 centimeters. Diameter 6 
centimeters. Diameter of peduncle 1.25 centi
meters. Surface smooth. Texture apparently 
coriaceous or ligneous. 

This magnificent fruit is perfectly symmetric 
and must have been of considerable consist
encY.. A considerable portion of the matrix 
is cemented to the apex, as shown in the side 
view of the specimen, which has prevented the 
determination whether or not dehiscence had 
commenced, or whether the individual capsules 
were pointed distad or broadly rounded as they 
are proximad. In dorsal view each capsule 
forms an elongated ellipse, broadly and evenly 
rounded below and apparently equally rounded 
above, with a broad and not especially promi
nent dorsal keel. Photographs of the speci
men have been submitted to a number of 
specialists familiar with the existing flora of 
the Tropics without arriving at any definite 
decision regarding their gen~ric affinity, al
though there was a rather general agreement 
that the fruit· was probably r~ferable to the 
Sterculiacere. I have compared it with all 
the material. representing this and allied 
families at the New York Botanical Garden 
without being able to match it with living 
forms, although a number of modern genera 
show similarities, for example, Reevesia Lind
ley, a small Asiatic genus (cf. Reevsia thyrsoidea 
Lindley, which has a whorl of 1-seeded tardily 
dehiscent capsules), Abroma Linne fils, a 
small East Indian and Australian genus, and 
Helicteres Linne, a cosmopolitan tropical 
genus, which comprises about two score 
existing species. There is also a resemblance 
to some of the Dilleniacere, Euphorbiacere, 
Zygophyllacere, and the like. · . 

The only known fossil form at all similar 
enough to Sterculiocarpus eocenicus to be con
sidered ·as related is Sezanella maJ"or ViO"uier 1 

. b ' 
descnbed from the wonderful casts of fossils 
from the travertine of Sezanne made by the 

1 Viguier, Rene, Revue generale de botanique, vol. 20, pp. 6-13, text 
figure 1, pl. 5, figs. 1-7, 10, 1908. 

late Munier-Chalmas and in the collections of 
the Sorbonne. Sezanella, which is as well 
known as if it was a recent species, is based on 
complete flowers and fruits, showing the ar-. 
rangement of the seeds in the capsules. 'It is 
only about two-thirds the size of Sterculiocar
pus, the individual capsules are shorter, less 
full, and lack the keel of Sterculiocarpus. The 
form is referred by Viguier to the tribe Lasio
petalre of the family Sterculiacere. The traver
tine of Sezanne. is a fluvial deposit usually 
correlated with the Thanetian or lower Eocene 
marine sands of the Paris Basin. 

Occurrence.-Wilcox group, Frierson Mill, 
and 3! miles southeast of N aborton, De So to 
Parish, La. (collected by G. C. Matson). 

Oollection.-U. S .. National Museum.· 

STERCULIOCARPUS SEZANNELLOIDES Berry, n. sp. 

Plate LXXII, figures 4-6. 

Description.-Fruit consisting of a whorl of 
five coalescent capsules, forming a spherical 
5-valved capsule, the units slightly free dist~d. 
Length about 2.5 centimeters. Lateral diam
eter slightly less than the length. Texture 
coriaceous. valves equilateral, elliptical, widest 
in the middle and tapering about equally proxi
mad and distad, with distinct keels. Dehis
cence septicidal from the apex, the valves ap
parently becoming widely separate and possibly 
reflexed. Placentre axile. Seeds numerous, 
elliptical in outline. 

This species is based on ·the single, somewhat 
compressed specimen figured from a photo
graph. Although somewhat cJ.istorted, the five 
septicidal valves can be readily made out, as 
well as the impressions of some of the seeds on 

·the capsular walls. A drawing has been made 
of the capsule before and after dehiscence, not 
only to further characterize the species but to 
elucidate ·the photographic illustration of the 
type. There seems to be little doubt that the· 
present specimen rep resents a more or less 
buoyant capsule of some Wilcox species of 
Sterculiacere. It is not exactly like the fruit 
of any modern member of .the family known to 
me, but it resembles several of the existing 
genera in certain particulars. It is much small
er than Sterculiocarpus eocenicus Berry, the 
valves are less strongly keeled, and the dehis
cence is much more pronounced, although this 
may be partly due to compression during fos
silization. Among pr!3viously described fossil 
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forms, the present species is so similar to the 
capsules in the genus Sezanella, already men
tioned in the discussion of Sterculiocarpus eo
cenicus, that I have commemorated this re
semblance in the specific name. The present 
species is apparently a rare form in the Wilcox 
deposits, which may possibly indicate that it was 
the fruit of an inland species of Sterculiacere. 
The abundance of different sized leaves of 
Stm·culict JJU'ryearensis Berry in the same beds 
rather indicates that the foliage and fruit are 
not those of the same botanic specie.s, for they 
would hardly have come to rest in the same 
beds, or if the nature of the fruits was such that 
they would sink as quicldy as the foliage there 
should be an abundance of fruits instead of a 
single specimen. 

Occu?'rence.-Lagrange formation (in beds 
of V\7 ilcox age), Puryear, I-Ienry County, Ten11. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

Family BOMBACACEl.E. 

Genus BOMBACITES Berry, n. gen. 

BoM:BACITJ~s Il'ORMosus Berry, n.- sp. 
Plate ]~XXV, figure 1. · 

DescriJJtion.-Leaves palmately compound. 
Leaflets relatively large, broadly lanceolate in 
outline, smnewhat inequilateral and falcate, 
sessile or slightly petiolulate. Apex and base 
about equally acute, the base if anything a 
trifle n1ore extended and slightly decurrent to 
the broad base of the petiolule just above its 
attachment to the leaf stalk. Length about 
8 ccntin1cters. Maximum width, at a point 
midway between the apex and the base, about 
2.5 centiJneters. Texture thick and coria
ceous. Margins entire in the lower half; the 
upper half contains small dentate or serrate 
teeth, somewhat irregularly spaced and sepa
rated by shallow, equilaterally rounded sinuses. 
Midrib stout, 1nore or less curved. Seconda
ries thin, subparollel, not prominent, nine or 
ten opposite to subopposite pairs, branching 
frmn the midrib at angles that average about 
65 °, curving upward near the margin in bro.ad 
camptod1·ome arches. Tertiary venation im
mersed in the leaf substance. 

In the existing flora the subfamily Adan
soniere of the family Bombacacere is made up of 
the following genera: Adansonia Linn~, which 
includes the baobab of Africa and two or three 
additional species of Madagascar and North 

50243 °-16--1.9 

Australia; Bombax Linne, which comprises 50 
species, mostly of tropical America, though one 
lives in Africa, six in Asia, and one in North 

. Australia; Chorisia Humboldt, Bonpland, and 
Kunth, which contains three tropical species 
of South America; and Ceiba Gartner, wh~ch 
embraces about 10 species of Central and South 
America, including the widely cultivated silk 
cotton tree of tropical countries. 

All the forms have digitntely compound 
leaves, the leaflets of which are rather large and 
entire or toothed. The present species is 
clearly referable to this subfamily and is very 
close to several existing species of tropical 
America of the. genera Bombax and Chorisia. 
Because of the uncertainty as to which of these 
modern genera it is most like, and the prob
ability that the generic limits were different 
in the early ·Eocene, the generic term Bom
bacites is proposed for the reception of this and 
other fossil species which are clearly referable to 
this subfamily but which can not be positively 
referred to one of the existing genera. 

Foliage of the type of Bombacites occurs in 
abundance in the upper Eocene of Europe, and 
a few species continue in that area throughout 
the Tertiary period. Species referred to Bom
bax have been recorded from the Cretaceous .of 
America by Fontaine 1 and from that of Europe 
by Velenovsky.2 Fontaine's form has abso
lutely no claim to the name Bombax and 
Valenovsky's form is extremely doubtful. 

A number of the European species are very 
similar to the present form, including Bombax 

· neptuni Ettingshausen, 3 recorded from the 
Sannoisian Mayencian, and Sarmatian, which 
is probably closest to the American Eocene 
species and has the same general form, margin, 
and venation but is slightly wider; next in 
degree of affinity . is Bombax chorisi::ejolium 
Ettingshausen,4 which comes from the base 
of the Miocene in Bohemia and which differs in 
its more prominent and close-set teeth and 
more extended petiolule; Bombax chorisioides 
Friedrich, 5 recorded from the Sannoisian of 
Saxony, has more prominent serrate teeth; 

1 Fontaine, W. M., U. S. Gool. Survey Mon. 15, p. 310, pl. 151, fig. 1, 
1889 (Bombax virginiensis). 

· 2 Velonovsky, Josef, Die Flora der bohmischen Kreidcformation, Theil 
1, p. 20, pl. 2, figs. 17-19; pl. 4, figs. 6-9, 1883 (Bombax argillaceurn). 

a Ettingshausen, C. von, Beitriige zur Kenntniss der fossilen Flora 
von Radoboj, p. 886, pl. 3, fig. 17, 18i0. 

• Ettingshausen, C. von, DiefossileFlorades Tertiiir-Beckonsvon Bilin, 
Theil3,.p. 11, pl. 42, figs. 2, 4 .. 5, 1869. 

5 Friedrich, Paul, Beitrage zur Kenntniss der Tortiiirflora der Provinz 
Sachsen, p. 144, pl. 19, fig. 5, 1883. 
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Bombax sepultifiorum Saporta/ based in the 
first instance on the remarkably preserved 
remains of flowers at Aix in France (Sannoisian) 
but afterward correlated with the foliage which 
had been originally described by the same 
author as Knightites.2 The leaves of Bombax 
sepultijlorum are more prominently ~nd ser
rately toothed and are very close to those of 

Cenomanian of Bohemia, referred by V ele
novsky to Aralia coriacea 3 and subsequently 
transferred to the genus Dewalquea. 4 The 
broader forms of this type (for example, Pl. I, 
figs. 1, 2, 4, of Velenovsky, 1884) are very much 
like Bombacites, but the narrower forms sug
gest a relationship with Oreopanax oxfordensis. 
Aralia coriacea has been identified by Hollick 5 

FIGURE 15.-Restoration of Bombacites formosus Berry. (One-half natural size.) 

Oeiba pentandra (Linne) Gartner of the American 
Tropics. The flowers, beautifully preserved in 
the gypsiferous s~ales,were compared with those 
of the existing species Bombax heptaphyllum. 

Among antecedent forms that may be men
tioned are certain of the specimens from the 

1 Saporta, G. de, Etudes sur la vegetation du sud-est de la France a 
l'epoque tertiaire, vol. 1, p. 119, pl. 12, fig. 3, 1863. · 

2 Idem, vol. 1, p. 101, pl. 9, fig. 1, 1863; vol. 3, suppl. 1, p. 86, pl. 14, 
1867 (Knightites salyorum and Knightites gaudini). 

from the Upper Cretaceous of the Atlantic 
Coastal 'Plain,. but his m.aterial is not especially 
convincing. 

The accompanying drawing (fig. 15) is an 
attempted restoration of a branch of Bom-

a Velenovsky, Josef, Die Flora der · bohmischen Kreideformation, 
Theil3, p. 11, pl. 1, figs. 1-9; pl. 2, fig. 2, 1884. 

4 Velenovsky, Josef, Kvetena ceskeho cenomanu, p. 23, pl. 4, figs. 
1-6,1889. . 

5 Hollick, Arthur, U.S. Geol. Survey Mon. 50, p. 99, pl. 38, figs. 5, 6, 
1907. 
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bacites jormosus. Except for its relatively 
smaller size, slightly different margin, and less 
numerous secondaries it would answer equally 
well for Bombacites wilcoxianus. The details 
and floral characters are of course conjectural 
but are sufficiently g01~eralized to escape criti
cism. The foliar characters are believed to be 
correct and are bn.sed on numerous specimens 
o.f the fossil as well as on a consideration of the 
uniformly digitate, long-petioled leaves of the 
modern members of the subfamily Aclansoniere. 
Suggestions have been obtained frOin a study 
of the leaves of nun1erous Brazilian species of 
B01nbax and Chorisia. 

Occu·r1'ence.-Lagrango formation (in beds 
of Wilcox age), Puryear, I-Ienry Cotu1ty, Tem1. 
(collected by 1~. W. Berry). 

Oollection.-V. S. National Museum. 

Bol\:t:BAOITll:S WILCOXIANUS Berry, n. sp. 
Plate LXXV, figure 2. 

Desc1viption.-Leaflets as a rule relatively 
largo, ovate-lanceolate in outline and slightly 

'inequilateral, petiolulate. Length ranges from 
8.5 to 11 centin1eters. Maxin1nm width, which 
is in the 1niddle part of the leaf, ranges fron1 2.25 
to 3 centin1eters. Apex narrowed and ex
tended, acun1inate. Base narrowly cuneate 
and slightly decurrent. Petiolule stout, curved, 
tmnid proximad, about 1 centimeter iu length. 
Margins distinctly undulate, the chords of the 
undulations becon1ing progressively shorter 
distad until toward the tip the margin is weakly 
dentate. Texture coriaceous. Midrib very 
stout below, becoming thin in the npex, curved. 
Secondaries thin, subparallel, about 12 opposite 
to alternate pairs; they diverge from the midrib 
at wide angles that becOine somewhat n1ore 
acute distad, curve upward in very flat arches, 
and ulti:mately·curve in a camptodrome mnn
ner pn.rallel with the marginal undulations 
and close to then1, where they join the adjoin
ing superior secondaries. Tertiary venation 
obsolete. 
. T.his ·species is clearly distinct fron1 previ
ously described fol'ms and is obviously refer
able to the subfmnily Adansoniere of the Bonl
bacacere. It res01nbles Bombacites jormosus 
considerably but differs in its larger size, undu
late Jnarg.ins, extended acnn1en .. 1nore numer
ous secondaries, which approach closer to the 
margins, u.nd in the developn1e.nt of a stout 

1 

petiolule. 

,, Comparable recent and fossil forms are dis
cussed at length under the Bombacites formosus 
and need not be repeated since their discussion 
applies almost equally well to both species. 

Occu1'1'ence.--Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). Wilcox group, 2 
miles south of Naborton, DeSoto Parish, La. 
(collected by 0. B. Hopkins). 

Oollection.-V. S. National Museum. 

Order PARIETALES. 

Family DILLENIACE.lE. 

Genus DILLENITES Berry, n. gen. 

The genus Dillenites is proposed for the re
ception of fossil plants that show characters of 
the Dilleniacere but not sufficient to ally them 
with certainty to a particulnr existing genus. 

The genus n1ay be considered as having the 
generic characters included in the descriptions 
of the following species: 

Leaves more than 10 centimeters long, apex and base 
equally pointed, margin entire below, carries wide-
spaced serrate teeth above ..... . Dillmites microdr;ntat1ts. 

Leaves less than 10 centimeters long: 
Ovate; base broadly rounded ...... . Dillmites ovatus. 
Base narrowed: 

Leaves relatively broad, teeth close-set, acumi-
nate-serrate ................ . Dillmites serrat1ts. 

Relatively narrow, teeth close-set, incumbent-
serrate ................. Dillenites tetracerafolia. 

Teeth remote, straight-serrate . . Dillmites texmsis. 

DrLLENITES 1\:ll<:'RODENTATUS (Hollick) Berry. 

Plates LXXV, figure 3; LXXVII, figure 1; CXIV, figure 5. 

Quercus microdentata. Hollick, in Harris, G. D., and 
Veatch, A. C., A preliminary report on the geology 
of Louisiana, p. 280, pl. 34, 1899. 

Desc1'izJtion.-Leaves medium sized to large, 
elliptical in general outline, ap.ex and base 
acuminate and equally pointed. Length ranges 
fron1 11.75 to 22 centimeters. Maximum 
width, n1idway between the apex and the base, 
ranges f1·on1 6.5 to 9 centimeters, the lateral 
margins forming regularly curved arcs from 
base to tip. Margins entire and undulate 
proximad for about one-third to one-half their 
length, crenate-se.ITate for the upper one-third 
to two-thirds of theil' length, the teeth remote 
aJld more or less evenly spaced, not enlarged, 
becoming closer distad. Texture coriaceous. 
Petiole missing. l\1idrib stout aJlcl pron1inent. 
Secondaries relatively thin, nmnerous, about 
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22' pairs, indifferently opposite to alternate; 
they diverge· from the midrib at angles that 
average about 50°, widest basally and rather 
straight in their courses; a few basal ones camp
todrome, the great majority as a rule craspedo
drome, curving upward in the marginal region 

. and each · terminating in a marginal tooth. 
Tertiaries mostly obsolete, percurrent where 
seen. 

Smaller specimens collected by me at the 
type locality are slightly inequilateral; the 
midrib is curved, and the marginal teeth are 
co~fined to the upper part of the leaf. 

The present form was described by Hollick 
as a new species of Quercus, and it shows more 
or less resemblance to certain living and fossil 
species of' chestnut oaks. It has, howev.er, 
more obvious similarities with the leaves of 
various families whose recent distribution 
make them far more probable elements in the 
Wilcox flora-such families as the Dilleniacere, 
Ochnacere, V erbenacere, and Ternstrremiacere. 
It resembles some modern forms of Cleroden
dron, such as Clerodendron serratum Sprengel, 
a type described by Friedrich 1 from the Oligo
cene of Saxony. It appears to be most closely 
allied with several genera of the tropical family 
Dilleniacere, more particularly the genera 
Tetracera Linne. and Dillenia Linne. Tetra
cera comprises about 35 existing species, 2 con
fined to tropical South America, 2 confined to 
the Indo-Malayan region, and the remainder 
cosmopolitan tropical forms. The genus Dillenia 
is not a native of America in the recent flora, 
its 25 existing spe~ies being confined to tropical 
Asia, Malaysia, and Australia. The present 
species is very similar to Dillenia indica Linne 
(Dillenia speciosa Thunberg). Only one fossil 
species has been referred to Dillenia, namely, 
Dillenia palceocenica .Sa porta and Marion, 2 a 
narrower and more prominently toothed form, 
unfortunately based on very incomplete mate
rial from the lower Eocene of Belgium but 
apparently congeneric with Dillenites micro
dentatus. This Wilcox species is not unlike a 
form from the Thanetian of the Paris Basin 
described by Watelet 3 as Castanea sezannensis. 
Two species of Tetracera have been described 
by Engelhardt from the Tertiary of Chile. 

1 Friedrich, Paul, K. · preuss. geol. Landesanstalt Abh., vol. 4, p. 339, 
pl. 23, figs. 1-3, 1883. 

2 Saporta, G. de, and Marion, A. F.; Revision de la flore heersienne de 
Gelinden, p. 82, pl. 12, fig. 7, 1878. · · 

a Watelet, A., Description des plantes fossiles du bassin de Paris, p. 142, 
pl. 36, figs. 1, 2, 1866. 

It seems very probable that when we shall 
have learned to recognize the botanic affinities 
of leaves of this type with greater precision, as 
well as to accurately postulate the physical 
conditions under which the fossil floras lived, 
that a nuinber of Eoce~e forms now masquer-· 
ading as species of Quercus will be referred to 
Dillenites. 

I am indebted to Dr. Arthur Hollick for the 
loan of his drawing of the type of this species. 

Occurrence.-Wilcox group, one-fourth mile 
above Coushatta, Red River Parish~ La .. (col
lected by G. D. Harris and E. W. Berry); It 
miles northeast of Mansfield~ 3! miles south
east and 2 miles south o'f · N aborton, De So to 
Parish, La. (collected by G. C. Matson and 
0. B. Hopkins). 

Collections.-New York Botanical Garden; 
U. S. National Museum. 

DILLENITES OVATUS Berry, n. sp. 

Plate LXVIII, figure 2. 

1Jlmus tenuinervis Lesquereux; Hollick, in Harris, G. D., 
and Veatch, A. C., A preliminary report on the 
geology of Louisiana, p. 280, pl. 32, fig. 6, 1899. 

Description.-Leaves relatively small, short; 
and broad, ovate and equilateral in general out
line. Apex acuminate; not extended. Base 
broadly rounded. Length about 4.75 centi
meters. l\faximun1 width below the middle 
about 2.5 centin1eters. Margins entire near 
the base and apex; elsewhere they c'arry ser
rate teeth, which show a tendency to become 
crenate. Texture subcoriaceou.s. Petiole .m.iss
ing. ~drib stout, prominent, and slightly 
curved. Seeondaries thin; about eight opposite 
to. alternate pairs diverge from the midrib at 
different angles, open below and more ascending 
in the upper part of the leaf; all are much 
curved throughout their course and finally cras
pedodrmne, sending off an outwardly directed 
branch distad, which also tern1inates in a mar
ginal tooth. Tertiaries obsolete. 

This species is based on a specimen fr01n the 
Wilcox of· Louisiana, which was referred by 
Hollick to mmus tenuinervis Lesquereux, 4 a 
much younger species of the Rocky Mountain 
province. The two forms are decidedly unlike 
not only in specific but in generic and ordinal 
characters. mm.us tenuinervis is a typical 
Ulmus and is· much more gradually narrowed 

t Lesquereux, Leo, The Tertiary flora, p. 188, pl. 26, figs. 1-3, 1878. 
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and elongated distad, markedly inequilateral also differs in its less regular secondaries and 
especially proximad, with the typically double close-set marginal teeth. It is more robust 
serrate nuu·g.in of this genus. The secondaries than Dillenites tetracerajolia ;Berry, from which 
are n1ore numerous and n1uch less curved and it differs also in the character of the marginal 
the tertiaries are percurrent or forked. The teeth, in general outline, and to a less degree in 
species now under discussion is clearly unallied venation. Like that species, Dillenites serratus 
to Uhnus, which, -as a rule, is very inequilateral, . is very similar to certain existing species of 
or to Carpinus or to the species of Jugland~t.cere, Tetracera Linne, a cosmopolitan tropical genus. 
Celastracero, Rhamnacere, Sapindacero, and the Dillenites serratus is npt especially 9lose to any 
like, with which it has been cornpared. It ap- described fossil forms, although certain leaves 
pears to he allied with the group of fonns which ascribed to the Celastracere and Ilicacero resem
I have constituted as the genus Dillenites of the ble it in outline but differ markedly in venation. 
D.illeniacero. An1ong these for1ns it is clearly For example, Delastrus persei ·Ettingshausen,l 
distinct by reason of the broadly rounded base from Sagor in Carniola is identical in size, out
and ~nuch-curved ascending-secondaries. In the line, and marginal character, but has a very 
known Wilcox flora the only species at all simi- different venation. There is also a superficial 
lar to it is .Juglans sa.ffordiana Lesquereux. In resemblance between these leaves and various 
addition to the type 1naterial a single leaf of this fossil and living species of Ulmacere. 
species was discovered in splitting up some Occurrence.-fiolly Springs sand, Holly 
appn.rently worthless specim~ns of clay· iron- Springs, Marshall County, Miss. (collected by 
stone collected by IIilgard 1nany years ago. E. W. Berry). 

Occurrence.-Wilcox group, one-fourth mile Oollection.-U. S. National Musellil;l. 
above Coushatta, Red .River Pru·ish, La. (col-

DILLENITES TETRACEllAFOLIA Berry, n. sp. lected by G. D. I-Iarris). Ackerman formation, 
I-Iurleys, Benton County (formerly part of Tip- Plate LXXV, figures 4 and 5. 

pah County), Miss. (collected by E. W. Hilgard, Description.-Leaves small, ovate-lanceolate 
E. N. Lowe, nnd E. W. Berry). and fnlcate in outline, the apex and base grad-

Oollections.-U. S. National Museum; New ually narrowed and acuminate and the base 
York Botanical Garden. decurrent. Length about 3.5 to 4. centimeters. 

DrLLl~NITl~S SERRATUS Berry, n. sp. 
Plate LXXV, figure 6. 

Desc1·iption.-Leaves srnall, ovate-lanceolate 
in general outline, the tip gradually narrowed 
and acumir}ttte and the base acuminate and de
current. Length about 6 or 7 centimeters. 
Ma.xitUUJ11 width at or below the middle of the 
leaf about 2.3 centimeters. Margins entire 
below for n. distance of about 1 centi1neter. 
Above the entire portion they show small close
set, upwardly directed, acuminate-serrate teeth. 
Texture coriaceous. Petiole medium sized, not 
preserved for it.s full length. Midrib of rnedium 
size. Secondaries thin but pr01ninent, some
what unequally spaced, subparallel; about 12 
subopposite to alternate pairs diverge from the 
midrib at angle.s of about 45° and pursue a 
rather strn.ight craspedodron1e course. Ter
tiaries thin, co1nprising percurrent nervilles 
and one or two craspeclodrome branches from 
the upper outer sides of the_ secondaries. 

This species is much smaller than Dillenites 
microdentatus (Hollick) Be1Ty, from which it 

Maximum width, in the middle part of the leaf, 
about 1.2 centimeters. Margins entire proxi
mad. Along their distal two-thirds they carry 
apparently broad shallow crenate teeth, which 
are really incumbent serrate; the apex of each 
is small, sharply pointed, and distally directed. 
Texture coriaceous. Petiole short and stout, 
about 6 millimeters in length. Midrib stout, 
curved, broad but not prominent. Secondaries· 
iminersed in the leaf substance and only seen 
with magnification, thin, diverging from the 
midr1b at wide angles, one running to each mar
ginal tooth. Tertiaries obsolete. 

.These small, commonly more or less inequi
laternl, falcate leaves are characteristic, 
although superficially they suggest some of the 
Wilcox species of Ternstrremites as well as cer
tain described speci.es of Celastrus from the 
European Tertiary. They are not especially 
close to the large Wilcox species Dillenites 
microdentatus (Hollick) and are smaller and 
more falcate than Dillenites serratus Berry and 

lEttingshausen, C. von, Die fossilen Flora von Sagor in Krain, Theil 
2, p. 31, pl. 16, fig. 1, 1877. 
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have a ·different margin from that species. 
Among modern forms they are· very similar to 
·several species of the genus Tetracera Linne, 
which fact has suggested the specific name. 
Several species of Tetracera, for example T. 
arborescens Jack of Sumatra and T. senegalensis 
De Candolle of West Africa, are strand plants. 

Occurrence.-Grenada formation, Grenadn., 
Grenada County, Miss. (collected by E. N. 
Lowe and E. W. Berry). Lagrange formation 
(in beds of Wilcox age), Puryear, Henry 
County, Tenn. (collected by E. W. Berry). 

Oollections.-U. S. National Museum. 

DILLENITES TEXENSIS Berry, n. sp. 

Plate LXVIII, figure 5. 

Description.-Leaves medium sized, broadly 
oblong-lanceolate and slightly inequilateral in 
general outline. Length about 9.5 centi
meterS. Maximum width, in the middle 
part, about 3.3 centimeters. Apex sharply 
pointed. Base pointed, incurved, and decur
rent. Margins feebly straight-serrate; teeth 
distinct, one to each secondary, or less in num
ber than the secondaries. Texture subcoria
ceous. Petioleo not preserved. Midrib rather 
stout, prominent on the lower surface of the 
leaf. Secondaries relatively stout and prom
inent; at least 15 pairs diverge from the midrib 
at close but somewhat irregular intervals at 
angles of about 50°; their course is relatively 
straight except in the marginal region, where 
they curve upward somewhat and are cras
pedodrome. Tertiaries thin and largely im
mersed. in the leaf substance; a few percurrent 
and lateral veins are visible, apparently form
ing open obsolete meshes. 

This species, which is founded on very im
perfect material collected from the sandy lam
inated clays of the Wilcox group along Colorado 
River in Texas and from a single specimen from 
the Grenada formation of Grenada, Miss., ap
pears to be closely allied to the conte;mporane
ous forms which are referred to the new genus 
Dillenites. It lacks the ovate outline and more 
nun1erous teeth of Dillenites ovatus Berry and 
the close-set teeth of the two small-leafed 
species Dillenites tetracerafolia Berry and Dil
lenites serratus Berry. Though less robust and 
much smaller it resembles Dillenites microden
tatus (Hollick) Berry in the characters of the 
margin and in venation but differs somewhat 
in general outline. · 

Like the associated smaller-leafed species of 
Dillenites, it. shows great similarity to existing 
tropical American forms of the genus Tetracer~ 
Linne (Rhinium Schreber, Euryandra Forster, 
Wahlbomia Thunberg). The slightly inequi
lateral outline suggests comparisons with the 
leaflets of compound leaves, for example those 
of Fraxinus or Rhus, and such comparisons 
have been made without success. Similar 
leaves, generally from younger horizons, have 
often been referred to the genus Planera, but 
many of these references are not conclusive. 

Occurrence.-Wilcox group, 1,000 yards below 
Pope Bend on Colorado River, Bastrop County, 
Tex. (collected by Alexander Deussen). Gren
ada formation, Grenada, Grena.da County, 
Miss. (collected by E. N. Lowe and E. W. 
Berry). 

Oollections.-U. S. National Museum. 

Family TERNSTR<EMIACElE (THEACE.lE). 

Genus TERNSTR<EMITES Berry, n. gen. 

This genus is proposed for leaves resembling 
those of Gordonia, Hremocharis, Pyrenaria, 
Freziera, Eurya1 and the like, of the family 
Ternstrremiacere, probably representing an 
ancestral Eocene form of more than one exist
ing genus. For the present its characters are' 
those of the following species: 

Leaves with acuminate apex and base, margin finely 
dentate-serrate .............. Ternstrremites eoligniticus. 

Base broadly rounded, slightly decurrent, margm rather 
coarsely crenate ......... Ternstrremites preclaibornensis. 

Apex bluntly pointed, base much decurrent, margin finely 
crenate .......................... Ternstrremites ovat·us. 

Leaves linear-lanceolate, falcate, margin shows distant 
· shallo~ crenations ..•...... ::. Ternstrremites lanceolatus. 

TERNSTR<EMITES EOLIGNITICUS Berry, n. sp. 

Plates LXXVI, figures l and 2, and LXXVIII, figure 5. 

Description.-Leaves as a rule relatively 
large, oblong-lanceolate in general outline, the 
tip narrowed and extended acuminate and the 
base sharply cuneate. Length ranges from 11 
to 18 centimeters. Maximum width, at a 
point about midway between the apex and 
the base, ranges from 1.5 to 3.25 centi
meters. Margins entire at the base, above 
which close-set dentate teeth gradate upward 
into serrate teeth, the margins in their entirety 
being irregularly rnore or less undulate. Tex
ture coriaceous. Petiole not preserved. Mid
rib very stout, prominent on the lower surface 
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of the leaf. Secondaries thin, numerous; about 
25 unequally spaced and indifferently opposite 
to alternate pairs diverge from the midrib at 
angles of 60 ° to 80 °, pursue a course that as a 
rule is but slightly curved, and are abruptly 
can1ptodro1ne son1e distance from the margins. 
'fertiarics v-ery thin but distinct, forming irregu
larly sized and shaped four, fiv-e, and six: sided 
meshes. · 

The form, toothed ;margin, thick midrib, and 
thin flat secondaries, abruptly camptodro;me 
well within the margin, are abundant evidence 
of the relation of this Eocene species to certain 
existing and geographically scattered Tern
strre)niacere. I hav-e compared it with all the 
existing genera, a1nong which I will mention 
without undertaking detailed comparisons the 
following: Gordonia excelsa of the East Indies, 
Hremochm'is semiserrata (Cambessedes) of Bo
livia, Pyrena1'ia serrata Blume of Java, Eurya 
serrata Blu1ne of Java, and several An1erican 
tropical species of Freziera Swartz, especially 
Freziera undulata Swartz of the West Indies, 
which, however, is smaller. 

Nu:merous species of this family have been 
described from the European Tertiary and 
referred to the genera Stuartia, Freziera, 
Ternstrren1ia, Saurauj a, and the like. The 
present species is also much like a leaf de
scribed by Ettingshausen from the Bohemian 
Aquitanian as Ardisia myricoides. 

Occu1-rence.-Lagrange formation ·(in beds of 
Wilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. 'National Museum. 

TEUNSTUCEM:I'l'l~S PUEOLAIBOH.NENSIS Berry, 
n. sp. 

Plate LXXVIII, figures 1-4. 

Description.-Leav-es differ greatly 1n size, 
oblong- ovate in general outline. Length 
ranges fro1n 6.5 to 13 centimeters. Maxin1un1 
width, slightly below the middle of the leaf, 
ranges fro1n 1.5 to 3.5 centimeters. Apex vari
able, either narrowed and bluntly pointed or 
elongated as a narrow or bluntly pointed 
acun1en.. Base rounded, or the rounded basal 
lateral1nargins ;may be more or less decurrent 
on the petiole. Petiole stout, its full length 
not preserved. Midrib stout, slightly curved, 
bcco)ning attenuated in the acu;n1en when one 
is developed, pron1inent on the lower stuface 
of the leaf. Secondaries relatively thin, not 

pro;m~ent; about 15 opposite to alternate 
pairs diverge from the midrib at angles of about 
80° and pursue a nearly straight course out
ward until they turn abruptly upward to form 
camptodro;me arches a considerable distance 
within the n1argins. Tertiaries ;mostly obso
lete; a few fine, nearly straight, percurrent ones 
were seen. Margins more or less prominently 
crenate, the teeth becoming flattened to· undu
lations toward the apex and nearly straight in 
the acumen when one is developed; they· also 
become obso.lete in the basal part of the leaf. 
Texture subcoriaceous. 

This species is clearly distinct from the larger 
and serrate-toothed Ternstrmmites eoligniticus 
Berry of the Wilcox flora. 'It is, however, sinli
lar and probably ancestral to Ternstrmmites 
claibornensis Berry, found in the Yegua ("Cock
field") formation of the Claiborne group, 
although it attains a larger size and is relatively 
son1ewhat wider, has fewer and ;more prominent 
secondaries,. and is without the minute areola
tion of the Yegua species. Many specimens 
are slightly inequilateral. It is common in the 
clays at Puryear, Tenn. 

Both this and the assodated species of 
Ter.nstrremites show many points of similarity 
tq some of the Upper Cretaceous leaves conl
monly referred to the forn1 genus Celastro
phyllunl. For example, Oelastrophyllum gran
difolium Newberry 1 of the Raritan formation 
in New Jersey is ·almost certainly referable to 
the Ternstrcmniacern and very probably ances
tral to Ternstrmmites pr;eclaibornensis Berry. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). Wilcox group, 1~ 
miles northeast of Mansfield, De Soto Parish, 
La. (collected by G. C. :Matson and 0. B: 
Hopkins). 

Oollection.-U. S. National Museum. 

TERNSTRCEMITES OVATUS Berry, n. sp. 

Plate LXXVII, figures 2-4. 

Description.-Leaves mediun1 sized, ovate in 
general outline, apex bluntly pointed and the 
base gradually narrowed and !ll.Uch decurrent. 
Length ranges from 13 to 17 centimeters. 
Maximum width, in the middle part of the 
leaf, ranges from 3 to 4 ·centimeters. Margins 
entire at the extreme base, above which they 

1 Newberry, J. S., The flora of the Amboy clays, p. 104, pl. 19, fig. 8; pl. 
21, figs. 1-4, 1896. 
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carry minute close-set crenate teeth. T~xture 
coriaceous. Petiole missing. Midrib stout, 
nearly straight, prominent on the lower surface 
of the leaf. . Secondaries medium sized, not 
prominent, numerous, diverging from the ·mid
rib at angles of about. 50°, somewhat irregu
larly spaced, straight at first, curving abruptly 
upward about two-thirds of the distance to the 
margin to form camptodrome arches. 

longer petiole, more numerous, more ascending, 
. and thinner secondaries.·~ 

This species is shorter and wider than Tern- _ 
strmmites eoligniticus Berry and the teeth are 
smaller, more close-set, and different. It is 
much· like the larger leaves of Ternstrmmites 
preclaibornensis Berry but is more abruptly 
pointed, more narrowly decurrent, and the 
teeth are much smaller and more numerous. 

Occurrence.-Grenada formation, Grenada, 
Grenada County, Miss. (collected by E. N. 
Lowe and E. W. Berry); Lagrange fonnation 
(in beds of Wilcox age), Puryear, Henry County, 
Tenn. (collected by E. W. Berry). Wilcox 
group, sec. 28, T. 13 N., R. 12 W., De Soto 
Parish, La. (collected by G. C. Matson and 
0. B. Hopkins). 

Oollections.-U. S. National Museum. 

TERNSTR<EMITES LANCEOLATUS Berry, n. sp. 
Plate LXXVII; figure 5 .. 

I ' 

Description.-Leaves linear-lanceola te and 
many of then1· falcate in outline, the apex 
acuminate and the base narrowed and markedly 
decurrent. Length ranges from 6 to 14 centi
meters. Maximum width, below the middle, 
ranges from 6.5 mill~eters to 2 centimeters: 
Margins entire for a short distance proximad, 
above which they bear more or less distant, 
very broad and shallow, crenate teeth. · Tex
ture coriaceous. Petiole stout, about 2.5 
·centimeters in length in the larger leaves. 
Midrib very stout and curved. Secondaries 
numerous, subparallel, thin, largely immersed, 
diverge from the midrib at angles of about 45°, 
slightly curved un.til the marginal region is 
reached, where they are regularly campto
drome. Tertiaries thin, mostly obsolete- by 
immersion in the leaf substance, forming rela
tively large four or five sided meshes. 

This ·species is smaller and relatively nar
rower than Ternstrmmites eoligniticus Berry or 
Ternstrmmites ovatus Berry. It is somewhat 
similar to the narrower forms of Ternstrmmites 
preclaibornensis Berry, but it may be distin
guished at once by its less prominent teeth, 

Occurr~nce.-Grenada formation, Grenada, 
Grenada County, Miss. (collected by E. N. 
Lowe and E. W. Berry); Lagrange formation 
(in beds of Wilcox age), Puryear, Henry County, 
Tenn. (collected by E. W. Berry). · 

Oollections.-U. S. National Museum. 

Order THYMELEALE S; 

Family LA URACEm. 

Genus CINNAMOMUM Blume. 

Leaves with rounded tips ........ Oinnamomum obovatus. 
Leaves with pointed tips: 

Primaries strictly aerodrome ..... Ginnamomum vera. 
Primaries subacrodrome: 

Leaves small, linear or oblong-lanceolate. 
Ginnamomum oblongatum. 

Leaves large, oblong-lanceolate, equally acumi
nate at both ends .. Ginnamomum postnewberryi. 

Leaves large, broad, tips mqre acuminate than 
bases: 

Ovate, tips not apiculate. 
Ginnamomum mississippiensis. 

Ovate, tips apiculate .. Ginnamomum buchii. 

CrNNA:M:OMUM OBOVATUS Berry, n. sp. 

Plate XXIX, figure 3. 

Description.-Leaves medium sized, obovate 
in general outline, the tip broadly rounded, 
perhaps abnormal, and the base gradually 
narrowed, cuneate, and' decurrent. Length 
about 5 centimeters. Maximum width, above 
the middle of the leaf, about 2.1 centimeters. 
Margins entire. Texture ooriaceous. Petiole 
short, very stout, curved, enlarged proximad, 
about 7 millimeters in length. Midrib stout, 
curved, prominent on the lower surface of the 
leaf. Lateral primaries, one on each side, sub
opposite, thin, suprabasilar, diverging from the 
midrib at angles of about 20°, rather straightly 
ascending parallel with the lateral margins, 
camptodrome in· the upper part of the leaf. 
Secondaries thin, two or three alternate camp
todrome pairs in the upper part of the leaf. 
Tertiaries thin but well marked, forming small 
straight-sided arches along the primaries, inter
nally forming rather straight, anastomosing, 
mainly transverse veinlets. ·N ervilles forming· 
small quadrangular or polygonal meshes. 

This species is represented by the single 
specimen figured, which may be an abnormal 
variant of some other lauraceous member of 
the Wilcox flora. If it is assumed that the 
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rounded apex is abnormal the base is surely verse, both between midrib and main prima
nor:mn1, and this as well tts the character of the ries and the ~uain and accessory prin1aries. 
venation differs fr01n the known members of In no specimens are secondaries developed of 
this flora, so that I mu constrained to describe ·the type found in the· distal part of most species 
it as a new species. of Cinnamomm:n, nor are there any 1narginal 

Occnr1·ence.-IIolly Springs sand, Holly . upwardly directed and camptodrome tertiaries 
Springs, :Marshall County, :Miss. (collected by as in 1nost species of Cinnan1omum. 
E. vY. Berry). This is an unusually .well marked species 

Oopection.-U. S. National Museun1. and unlike any previously described fossil 

C:rNNAl\fOMUl\f VERA Berry, n. sp. 
species, although identical with several exist
ing species. Species of Cinnamomum are 

Plates LXXIX, figures 3-8, and LXXXVII, figure 4· abundant from the 1nicldle Cretaceous to the 
Desc1'iption.-Leaves elliptical to ovate-lance

olatc in outline, s01newhat variable in propor
tions and size, ranging fr01n 4 to 8 centimeters 
in length and froru 1.5 to 2.8 centilneters 
in Illttxinnun width about midway 'between 
the apex and the base. In the typical forms 
the apex and base are identical il1 size and 
shape and are broadly pointed by the cOining 
together of the full rounded lateral margins, 
the leaves being strictly equilateral. There 
is a tendency il1 son1c specin1ens, like those 
. figured fr01n Oxford, Miss., and Puryear, 
':I:'enn., for the leaves to assu1ne a narrower 
form, the apex being narrowed as compared 
with the broad base, somewhat elongatcd·and 
nctuninate, and these leaves arc slightly falcate. 
The leaves were evergreen and coriaceous, and 
the 1nargins were entire. Petiole short and 
stout, 3 to 5 Jnillilneters hl length, the average 
being about 4 1uillin1eters, curved, and in 
son1e speci1nens 1.5 1nillimcters in diameter. 
There is a slight decurrence of the extrmne 
basal n1argins on the petiole. The 1nidrib is 
rather stout, considerably thinner than the 
petiole, generally straight. The lateral prinla
ries are thinner than the midrib, from which 
they branch at or near· the extreme base at 
angles of about 30°, regularly bowed and acro
drOine, reuniting with the midrib at its extren1e 
tip at the smne or slightly n1ore acute angles 
than their divergence angles. Outside the 
main prilnaries there is a single accessory pri
mary on each side of the leaf. These acces
sory pri1naries diverge from the top of the 
petiole at slightly wider angles than the n1ai.n 
pri1naries and run parallel wit~ them and. also 
with the leaf margin, pursuing a course close 
to the n1argin; in some specimens they consti-. 
tute a marginal hen1 and in others are distant 
frJln the nutrgin as n1uch as 1.5 millilneters. 
Tertiaries fin~, numerous, and obliquely trans-

present. The leaves are always rather va
riable, as the reader can see by consulting 
the figures of the widespread Tertiary species 
Cinnamomum buchii Heer, C. scheuchzeri I-Ieer, 
0. rossmassleri Heer, C. polymor1Jhum fleer, 
and 0. lanceolatum I-Ieer. Leaves of the types 
of these species are recorded from nun1erous 
American, European, and some Asiatic locali
ties at horizons ranging from the base of the 
Eocene through the Pliocene. They are fig
ured by Heer 1 and by numerous other authors . 
It is possible to find single variants among 
fleer's species, as well as an1ong the fifty or 
more additional fossil species, that closely 
resen1ble Oinnamomum vera, but none are 
consistently similar, the most similar being 
Oinnamomu1n rossmassleri fleer. 2 

Oinnamomum vera appears to have been 
·common all along the ~astern shore of the 
embayment during middle and later Wilcox 
time. 

Occurrence.-Holly Springs sand, OXford, 
Lafayette County, Miss., and I-Iolly Springs, 
:Marshall County, :Miss. Lagrange formation 
(in beds of Wilcox age), Puryear,· Henry 
County, ~enn. (All collected by E. W. 
Berry.) · 

Collections.-U. S. National Museun1. 

CrNNAMOl\fUl\f OBLONGATUl\f Berry, n. sp. 
Plates LXXIX, figures 1 and 2, and LXXXIII, figure 6. 

Description.-Leaves small but different in 
size, oblong-lanceolate in general outline, the 
apex gradually narrowed and acunlinate and 
the base cuneate and slightly decurrent. 
Length ranges from 7 to 10 centimeters. Maxi
mum width, in the middle part of the leaf, 
ranges fron1 1.25 to 1.8 centimeters. Margins 
entire. Texture coriaceous. Petiole very stout, 

'Heer, Oswald, Flora tertiaria Helvetim, vol. 2, pis. 91-95, 185(i. 
2Jdem, p. 84, pl. 93, figs. 2-4, 15-17. 
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generally curved, about 6 millimeters in length. 
Midrib stout and prominent. Lateral prima
ries thin, diverging from the midrib at acute 
angles very near its base, aerodrome, running 
close to and parallel with the margins. Ter
tiaries thin, numerous, nearly straight, and 
transverse. 

This species, though it greatly resembles 
some of the forms referred to Oinnamomum 
lanceolatum (Unger) I-Ieer/ is clearly distinc.t 
and may be distinguished fron1 this and allied 
species of lanceolate Cinnan1omums by the 
lack of widening in the basal lamina. It is 
represented in the succeeding Claiborne flora 
by a closely allied, undescribed speGies, which 
probably represents a direct descendant and is 
consistently narrower and more linear, with 
suprabasilar lateral primaries and a somewhat 
different and well-marked tertiary venation. 

Occu.rrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). Wilcox group, 
sec. 28, T. 13 N., R. 12 W., De Soto Parish, 
La. (collected by G. C. Matson). 

Oollection.-V. S. National Museum. 

CrNNAMOMUM POSTNEWBERJiYr Berry, n. sp. 

Plate LXXIX, figure 9. 

Cinnamom·um scheuchzeri Heer. Hollick, in Harris, G. D., 
and Veatch, A. C., A preliminary report on the 
geology of Louisiana, p. 283, pl. 41, fig. 4, 1899. 

Daphnogene Kanii Heer. Hollick, idem, p. 284, pl. 41, 
fig. 3. 

This species -is represented by frag1nentary 
specimens from the western embayment area, 
some of which were confused with Arctic or 
European forms by Hollick. They resemble 
Oinnamomum scheuchzeri fleer and Daphno
gene kanii Heer in a general way but are per
fectly distinct, differii1g in general form and 
in the details of their venation. 

The present species is named fro1n its ob
vious filiation with the widespread Upper 
Cretaceous species Oinnarnomum newberryi, 2 

of which abundant figures may be consulted 
under the preoccupied nan1e Oinnamomum in
termedium Newberry. 3 

Occurrence.-Wilcox group, Slaughter Pen 
and Vineyard bluffs on Cross Bayou, Caddo 
Parish, La. (collected by A. C. Veatch), and 
Hardys Mill, Greene County, Ark. (collected 
by R. E. Call). 

Oollections.-V. S. National Museum; New 
York Botanical Garden. 

CrNNAMOMUM MrssrssrPPIENsrs Lesquereux. 

Plate XXXVII, figure 2. 

Cinnamomum rnississippiensis. Lesquereux, in Dana, 
J. D., Manual of geology, 1st ed., p. 513; fig. 794, 
1866. 

Lesquereux, Am. Philos. Soc. Trans., vol. 13, p. 418, 
pl. 19, fig. 2, 1869. 

Knowlton, Am. Geologist, vol. 16, p. 308, 1895. 

Description.-Lesquereux's description, writ
t.en in 1869, is as follows : 

Description.-~eavcs differing in size, lan- C. foliis subcoraceis, ovatis, lanceolatis, acuminatis, basi 
ceo late in general outline, equally pointed at inpetiolo brevi, semipollicarilongo, subdecurrentibus, inte
the apex and the base. Length ranges from 8 gerrimis, trlplinerviis, nervis lateralibus ultra i evanidis. 

to 13 centimeters. Maximum width, midway Lesquereux described Oinnamorn'l.tm affine in 
between the apex and the base, ranges from the American Journal of Science for 1868 with-
2.25 to 3.5 centimeters. Margins ~ntire, uni- out figures and in 1869 he described and figured 
formly and regularly rounded. Texture coria- Oinnamomum mississippiensis in the Transac
coous. Petiole not preserved. Midrib stout· tions of the American Philosophical Society. 
and prominent. Lateral primaries nearly as Knowlton in 1898 united these two species, 
stout as the midrib, pr01ninent, diverging fro1n but after detailed comparisons I believe that 
its extreme base at angles of about 10°, aero- they are distinct. Lesquereux had furnished 
drome about halfway between the midrib and a figure of the southern fonn to Dana, who 
the margins, and parallel with the margins. published it in the first edition of his :Manual 
One or two camptodrome secondaries may be in 1866, so that"'the name mississippiensis must 
developed in the extreme tip of the 'leaf. obviously stand for the combination in case 
Outer branches fr01n the primaries diverge atJ it should be discovered that mississippiensis 
a wide angle ~n~ are rather ~trai?ht and camp- is simply a variant of affine. The species is 
todrome. M1dnb and pr1manes connected ·not cornmon in the embayment reaion and is 
by nearly straight, thin transverse veins. 

0 

2 Berry, E. W., Torrey Bot. Club Bull., vol. 38, p. 4~3, 1911. 
1 Heer, Oswald, :Flora tertiaria Helveti~:e, vol, 2, p. 86, pl. 93, figs. 6-11, a Newberry, J. S., The flora of the Amboy clays, p. 89, pl. 29, figs. 1-8 

1856. 10, 1896. 
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·Ollly represented in the available collections 
by frag1ncnts, the type collected by I-Iilgard 
having been subsequently lost. 

The species is represented in the lower 
Eocene of the Rocky :Mountain region, where it 
occurs as far south as N cw Mexico. 

Occun·ence.-Ackcnnan fonnation, Raglands 
Branch, Lafayette County, :Miss .. (collected by 
E. W. I-Iilgard). Dana gives a locality in Win
.ston County, Miss., at Colcn1ans Mill ncar New 
Prospect, now in Choctaw County. At this lo
cality a collection, probably otherwise unre
·cordccl, was 1nadc by I-Iilgard. 

Collection.-D. S. National :Museun1. 

CrNNAMOMUl\f. AFFINE Lcsquercux. 

Cinnamomunt a~ffine. Lesqu.ereux, Am. Jour. Sci., 2d ser., 
vol. 45, p. 206, 1868. 

Lesquereux, The Tertiary flora, p. 219, pl. 37, figs.l-4, 
7, 1878 (not fig. 5). 

Knowlton, U. S. Geol. Survey Bull. 152, p. 68, 1898. 

Desc1'iption.-This species has already been 
described frcm the :Midway (~)of Texas. (Sec 
p. 13.) It is connnon in the Wilcox of the 
western Gulf area but has not been observed 
in the eastern Gulf area. The material is 
identical with that described by Lcsqucrcux 
-fr01n the Denver fonnation of the Rocky 
1vlountnin province. 

Occurrence.-Old Port Caddo Landing, on 
Little Cypress Bayou, Cross Lake, Harrison 
County, Tex. (collected by T. W. Vaughan); sec. 
28, T. 13 N., R. 12 W., 111nilcs northeast of 
:Mansfield and 2~ miles southeast of N aborton, 
DeSoto Ptu·ish, La. (collected by G. C. :Matson). 

Oollections.-U. S. N ationall\1uscum. 

CrNN AMOMUM BUCHII I-Ieer. 

Plate LXXIX, figure 10. 

Cinnamomttm Buchi1:. Heer, Flora tertiaria Helvetire, 
vol. 2, p. 90, pl. 95, figs. 1-8, 1856. 

Gaudin and Strozzi, Contributions a la flore fossile 
italienne, pt. 2, p. 49, pl. 8, fig. 3, 1859. 

Saporta, Etudes sur la vegetation du sud-est de la 
:France a l'6poque tertiaire, vol. 2, p. 279, 1866. 

Saporta, idem, vol. 3, p. 177, pl. 1, fig. 6; pl. 5, figs. 
5, 6, 1867. 

Sismoncla., Materiaux pour servir. a la paleontologie 
du terrain tertiaire {lu Piemont, p. 52, pl. 25, fig. 
6, 1865. 

Unger, .Die fossile Flora von Kumi, p. 30, pl. 7, fig. 
39, 1867. 

Pilar, Flora foss.i.lis suseclana, p. 60, 1883. 
]3oulay, Notice sur la flore tertiaire des environs de 

Privas, Arcleche, p. 23, 1887. 

Peola, Flora fossile Braidese, p. 54, 1895. 
Peola, Flora dell' Elveziano torinese, p. 36, 1899. 
Peola, Rivista italiana eli paleontologia, vol. 5, p, 

104, 1899. 
Peola, idem, vol. 6, p. 84, 1900. 
Peola, Soc. geol. ital. Boll., vol. 19, pl. 16, fig. 115, 

1896. 
Paolucci, Nuovi materiali e ricerche critiche sulle 

piante fossili terziarie dei gessi di Ancona, p. 94, 
pl. 16, fig. 115, 18!)6. 

Hollick, in Harris, G. D., and Veatch, A. C., A pre
liminary report on the geology of Louisiana, p. 283, 
pl. 43, fig. 1, 18!)9. 

Descriptio·n.-Leavcs oblong - elliptical or 
obovate in outline, the tip abruptly narrowed 
and apiculate and the base gradually n~rrowcd 
and cuneate. Length of Wilcox fonns about 
13 centimeters. l\1axin1un1 width, mid·way 
between tho apex and the base, about 4.25 
centimeters. l\1argins entire, full and rounded, 
rccurvcd to fonn the slender extended acumi
nate tip. Texture subcoriaccous. Primaries 
three, suprabasilar, .the n1idrib stoutest; the 
laterals diverge suboppositcl3r at acute angles, 
·pursuing a qoursc that is but slightly curved, 
joining outward branches from the lowcnnost 
secondary on each side in the upper half of the 
leaf. Secondaries, two or three alterna tc curYed 
camptodron1c. pairs in the upper half of the 
leaf, diverging from the midrib at wide angles. 

This species is a type that approaches close 
to three Stlpposcdly different European Tertiary 
species-Oinnamomum buchii I-Iccr, Oinnamo
mum polymorphum Hcer, and Oinnamomum 
szJectabiZeHcer-espccially to the first and last of 
these three. It is also si1nilar to certain Euro
pean forms referred to Daplmogcnc, for cxa1nplc 
Daphnogene amplior Sa porta 1 from the Sannoi-
sian of Aix. On the whole the form fron1 Loui
siana can not be separated fron1 Oinnamomum 
buchii, although it is somewhat larger and its 
coarser venation suggests Oinnamomum szJecta
bile. Both arc n1ainly Aquitanian species, 
although Oinnamomum buchii is found as low 
as the Bartonian in Italy and Oinna1nomum 
spectabile has been identified by Knowlton from 
the Fort Union beds in Yellowstone Park. In 
the absence of the upper half of the leaf 
Oinnamomum buchii can not be distinguished 
from a large variety of triple-veined lauraccous 
forms. It docs not appear to have been com-. 
mon in· the Wilcox flora; at least if it was it 
has not been preserved in large numbers. 

1 Saporta, G. de, Dernieres adjonctions a la fiore fossilo d' AL'{-on
Provence, pt. 2, p. 38, pl. 4, fig. 5, 1889. 
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It is difficult to appreciate the differences 
that have led European students to separate 
Oinnamomum buchii and Oinnamomum specta
bile. Certainly some of the specimens appear 
to intergrade. I have identified Oinnamomum 
spectabile from the Claiborne· group in Arkan
sas and would be inclined to consider the form 
from Coushatta as referable to this species on 
the grounds of size, texture, and variability of 
. the tip. As it has been identified as Oinna
momum buchii there is hardly sufficient war
rant for changing the name, especially in view 
of the probability that the two species may not 
really be distinct. 

Occurrence.-Wilcox group, one-fourth of a 
mile above Coushatta, Red River Parish, La. 
(collected by G. D. I-Iarris). 

Oollection.-N ew York Botanical Garden. 

Genus PERSEA Gartner fils. 

PER.SEA WILCOXIAN~\. Berry, n. sp. 

Plate LXXXVI, figure 3. 

Description.-Leaves elliptical in general out
line. Length about 12 to 13 centimeters. 
Maximum width, which is about midway be
tween the apex and· the base, about 6 cen
timeters. Apex and base short and ·broad, 
about equally pointed. Margins full; regularly 
rounded and entire, the upper and lower halves 
of the leaves being counterparts as regards their 
outline. Texttire subcoriaceous.· Midrib stout 
and straight. Secondaries thin but distinct; 
about. eight chiefly subopposite, regularly 
spaced, and approximately parallel pairs di
verge from the midrib at angles of 45° or more 
anci curve upward, the curve increasing distad 
as they bend approximately parallel with the 
margins to form camptodrome arches. Ter
tiaries thin but distinct, largely percurrent, 
the cross veinlets forming large quadrangular 
or polygonal meshes. 

·This species is not liable to be confused with 
any other member of the Wilcox flora, although 
it is not unlike a species of Persea from the 
overlying Claiborne group in Mississippi. 
Among recent forms it resembles a number of 
species of the American tropics and subtropics. 
The genus has been segregated in different 
ways since its characterization by Gartner in 
1805. Engler and Prantl, in the N ati.irlichen 
Pflanzenfamilien, refer 10 species of the south
eastern Asiatic region to Pe.rsea, but Sargent 

states that with the exception of the single 
form endemic in the Canary Islands all its 50. 
species are Americ~n, ranging from the southern 
United States, where 2 species extend north
ward as far as Virginia in the coastal region, to 
Brazil and Chile, the great majority of the fonns 
being tropical. 

Occurrence.-Wilcox group,· Frierson ~1i!l, 

De Soto Parish, La . 
Oollection.-U. S. NationalMuseum(No.145). 

PER.SEA LONGIPETIOLATUM: (Hollick) Berry. 

Plate LXXXVI, figures 1 and 2. 

Persea speciosa Heer. Hollick, in Harris, G. D., and 
Veatch, A. C., A preliminary report o:p. the geology 
of Louisiana, p. 284, pl. 41, fig. 5, 1899. 

Toxylon longipetiolatum. Hollick, idem, p. 282, pl. 48, 
1899. 

Description.-Leaves rather large, apparently 
somewhat inequilateral and falcate, ovate-lan
·ceolate in general outline. Apex sharply pointed 
but not extended. Base sharply pointed and 
slightly decurrent or else bluntly pointed. 
Length from 11 to 15 centimeters. Maximum 
width, in the middle part of the leaf, ranges 
from 4.3 to 6.2 centimeters. Margins entire. 
Texture coriaceous. Petioles long· and very 
stout, curved, tum!d proximad, ranging in 
length from 4.5 to 6.5 centimeters. ~1idrib 
stout, curved, and prominent. Secondaries 
stout, nine or ten r-mbopposite to alternate 
pairs, diverging from the midrib at angles of 
about 45° or slightly more but slightly curved 
upward until they reach the marginal region, 
camptodrome. · Tertiaries obsolete. 

This, fine large species exhibits some varia
tion, as shown by the forms identified by Hol
lick as Persea and Toxylon. This· difference is 
mainly one of size and consequent petiolar 
length. Neither is at all close to the normal 
forms of Persea speciosa Heer but is somewhat 
similar to a deformed leaf of that species fig
ured by Heer 1 from the upper Miocene of 
Oeningen, Baden (Tortonian), a g~ologic hori
zon as widely removed as the localities are 
geographically. I fail to see any basis for the 
reference of this species to the monotypic exist
ing genus Toxylon, which has relatively wider, 
more equilateral .and elliptical leaves whose 
truncate base is commonly so full that the bas·al 
margin is fluted or even cordate. The apex of 
Toxylon is more or less produced as a slender 

1 Heer, Oswald, Flora tertiaria Helvetire, vol. 2, pl. 100, fig. 18, 1856. 
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acumen; the petiole is much shorter, and the 
secondaries are fewer in number, forking and 
arching s01ne distance from the margins. On 
the other hand, Persea longipetiolatum is dis
tinctly lauraceous in all its characters and very 
similar to the lea''es usually referred to Persea, 
although it n1ay also be con1pared with some 
species of Nectandra., Itrese:mbles closely Lau
rus prrestans described by Lesquereux 1 from 
the early Eocene at Point of Rocks, Wyo.? but 
lacks the prominent tertiaries and acumin~te 
tip of the western fonn. It is also UlUCh h:m 
Pe1·sea co1·iacea, frmn the Tertiary of Colombia, 
described by Engelhardt 2 and coinpared w~th 
the existing Brazilian species Persea rig~da 
Noes. No 1naterial other tluu1 the type, ex
cept a small specimen fro1n Puryear, has b~en 
discovered. I an1 indebted to Dr. Hollick 
for tho drawing of the specin1en that consti-
tuted his type of '"roxylon. . 

Occurrence.-Wilcox group, one-fourth of a 
1nile above C9ushatta, Red River Parish, La. 
(collected by G. D. I-Iarris); sec. 7, T. 12 N., 
H. 11 W., De Soto Parish, La. (collected by 
G. C. Matson); and Old Port Caddo Landing, 
Little Cypress Bayou, I-Iarrison County, Tex. 
(collected by T. W. Vaughan). Lagrange for
mntion (in beds of Wilcox n.gc), Puryear, He1u·y 
County, Tenn. (collected by E. W. Bcrr}7

). 

Oollections.-New York Botanical Garden. 

Genus OUEODAPHNE Nees. 

Leaves with well-marked lateral primaries in the lower 
half of the leaf: 

Primaries extending above the middle, apex usually 
obtuse." ................... ,Oreodaphne obtusifolia. 

Primaries not extending above the middle, apex and 
base equally pointed ........ . Oreodaphne salinensis. 

Leaves without well-marked lateral primaries: 
Liuear-lanceolate, falcate, with remote secondaries. 

Oreodaphne J)Seudoguianensis. 
H.elatively broad leaves with less remote secondaries: 

Elonga.tecl with undulate margins. 
Orcodaphne mississippiensis. 

Short and broad with regularly rounded margins: 
Equally pointed at both ends, petiole short, 

secondaries five or more pairs, venation 
thin ................. Oreodaphne ·coushatta. 

Apex slightly extended, secondaries five or 
fewer pairs, venation very coarse. 

Oreodaphne 1.uilcoxensis. 
Apex extended, petiole elongated, second

aries eight or more pairs. 
Oreodaphne puryearensis. 

1 J...osquoroux, Leo, Tho 'l'ortio.ry tlora, p. 215, pl. 63, fig. 7, 1878. 
s Engolho.rdt, Hormann, Senckenbergische naturf. Gesell. Abh., vol. 

19, p. 20, pl. G, figs. 3, 4, 1895. 

0REODAPHNE: PURYEARENSIS Berry, n. sp. 

Pla.te LXXXIII, figure 1. 

Description.-Leaves n1edium sized, ovate
lanceolate in general outline, with full rounded 
ln.teral margins. Length about 9 ce,ltimeters. 
~1aximum width about 3 centin1eters, in the 
n1iddle part of the leaf. Apex narrowed, 
s01uewhat elongn.ted and acuminate. Basal 
hn.lf 1uuch fuller than the apical half, finally 
sliO'htly decurrent on the stout petiole. Mar
gu~s entire. Texture coriaceous. Petiole .l01~g 
and stout, 1.5 centi1ueters in length. Midrib 
stout, curved, pr01uinent on the lower surface 
of the leaf. Secondaries stout, not prominent, 
however but in1n1ersed in the leaf substance, 

' d" about 8 pairs, irregularly spaced and Iverg-
inO' fron1 the 1nidrib at different angles, the 

0 

lower secondaries at acute angles, more or less 
parallel in their course with the lower lateral 
margins. Angles increase distad; the median 
secondaries are regularly curved and campto
drome at a considerable distance fr01u the mar
O'ins · the distal secondaries are short and nearly 
b ' 

straiO'ht to the point, where they bend abruptly 
upw:rdinfln.tarchesapproximatelyparallel with 
the n1argins to join the secondary next above. 

This species is not unlike Oreoclaphne fmteus 
N ees, as well as other existing species in this 
genus. It is also s01newhat like . J11espilo
daphne coushatta Berry, from the Wilcox de
posits of Louisiana. 

Occurrence . ....:._Ackerman formation, I-Iurleys, 
Benton County (forn1erly part of Tippah 
County), 1\fiss. (collected by E. N. Lowe and 
E. W. Berry). Lagrange formation (in beds 
of Wilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E. W. Berry). 

Oollections.-U. S. National Museum. 

0REODAPI-INE OBTUSIFOLIA Berry, n. sp. 

Plates LXXX, figme 1; LXXXIII, figures 2-5, and 
I_JXXXIV, figures 1 and 2. 

Cinnamomwn sczanne'nse Watelet. Hollick (not Watelet), 
in Harris, G. D., and Veatch, A. C., A prelimi
nary report on the geology of Louisiana, p. 283, pl. 
42, fig. 2, 1899. 

Description.-Leaves variable in size a~d 
form, elongate-elliptical to ovate-lanyeolate 1n 
outline. Length 12 to 25 centimeters, avm··ag
ing about 16 centimeters. Maximum width, 
about midway between the apex and the base, 
3.4 to 7.5 centimeters, averaging about 4 
centimeters. Apex varin.ble, pointed in some 
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specimens, as a rule broadly rounded, retuse in renders the identification of' complete specimens. 
one speci1nen. Base 1nore acute than· the a simple matter. This broadly rounded apex, 
apex, ranging from narrowly cuneate in the though not a constant character, is unusual in. 
more slender leaves to broadly cuneate and this family, the great majority of existing spe-· 
ulti1nately somewhat decurrent in the broader cies being lanceolate ~nd more or less falcate. 
leaves. Margins entire, full throughout most Two specin1ens were collected by the writer 
of their course; some of them show an undu- from the locality near Grand Junction, Tenn., 
lation, as in Plate LXXXIII, figure 2. Tex- and the incmnplete leaf .from Louisiana identi
ture coriaceous. Petiole short and stout, l.f> fi.ed by Hollick as Oinnamomum sezannense 
to 2 centimeters in length, curved. Midrib W atelet 1 is undoubtedly the basal half of a leaf 
stout and prominent, as a rule more or less ofthisspeciesandmaybe compared with some of 
curved. Lateral primaries n1uch less stout, the narrower forms figured in this work. .It may 
but prominent, suprabasilar, subopposite, eli- be remarked that the present species is much 
verging from the n1idrib at angles of about 30°, like Oinnamomum sezannense of the European 

. curving slightly upward and then nearly Eocene, especially in the details of venation.· 
straight to the middle of the leaf or above that The genus Oreodaphne in the existing flora 
region, where they unite with the outer ter- contains numerous exclusively American t.ropi
tiary branches from ·the lowest secondaries. cal species. Pax·, in Engler and Pr~ntl, n1akes 
Secondaries, four to seven p~irs, opposite to it a subgenus of the genus Ocotea.of Aublet, an 
alternate, thin but prominent, branching from arrangement which is undesirable frpm. every 
the midrib at an angle of about 50°, sweeping ·viewpoint. 
upward in a broad curve, ultimately campto- Occurrence.-Holly Springs sand, I-Iolly 
drome. Internal tertiaries thin, numerous Springs, Marshall County, Miss. (collected by 
and percur.rent. Marginal tertiaries f.rom the E. ,V. Berry). Ackerman formation, Hurleys, 
outside of the primaries, for the most part Benton County (formerly part of Tippah 
camptodrome. Epidermal cells very small, .County), Miss. (collected by E. N. Lowe and 
but with thin walls, differing on the upper and E. W. Berry). Grenada formation, Grenada, 
lower surfaces of the leaf, the substance .of · Grenada County, :Miss. (collected by E. N. 
which in some specimens is preserved, indicat- Lowe and E. W. Berry). Wilcox group, Vine
ing that in life the leaves were glossy above. yard Bluff, Cross Bayou, Caddo Parish, La. 
Preparations fa,il to show stomata, but the (collected by A. C. Veatch);· 1! miles northeast 
lower epidermis is poorly preserved, which of Mansfield, 2 n1iles south of Naborton, De 
1nay explain this feature; yellowish globules Soto Parish, La. (collected. by G. C. Matson 
in the preparations would seem to indicate and 0. B. Hopkins); and Old Port Caddo 
that the leaves of this species were aromatic Landing on Little Cypress Bayou, I-Iarrison 
and punctate as in the majority of existing County, Tex. (collected by T. W. Vaughan). 
Lauracere, since they have the exact appear- Lagrange formation (in beds of Wilcox age), 
ance of the ~ecretory cells of that family. · Puryear, ~enryCounty, Tenn. (ver~ abu_ndant), 

This species is represented by doubtfully de- and 1 m.Ile south of Grand JunctiOn, m Fay
termined material from the St. Maurice forma- ette County, Tenn. (collected by E. W. Berry) .. 
tion of the Claiborne group of Arkansas· and Oollections.-U. S. National Museum. 

from a higher horizon in the Claiborne group on OREODAPHNE cousHATTA Berry, n. sp. 
Colorado River in Texas. 

Oreodaphne obtusifolia constitutes a very dis
tinct type easily distinguishable from the nu
merous other lauraceous forms of the Wilcox ·"' 
flora, although the triveined basal fragments 
might readily be confused with Cinnamomum 
or Malapcenn~t. Perfect specimens are very 
abundant in the clays at ·Puryear, Tenn., and 
in most of these the leaf substance is preserved, 

Plate LXXXI, figures 1 ~nd 2. 

Tetmnthem prmcursoria Lesquereux. Hollick (not Les- · 
quereux), in Harris, G. D., and Veatch, A. C., 
A preliminary report on the geology of Louisiana, 
p. 284, pl. 44, figs. 3,4, 1899. 

Veatch, U. S. Geol. Survey Prof. Paper 46, pl. 17, 
figs. 3, 3a, 1906. 

Description.-Leaves ovate-lanceolate.in out
line. Apex and base· about equally and ab-

although it exfoliates as a rule on drying. The I Watelet,A., Descriptiondesplantesfossilesdu bassindeParis,p.175, 

full form of the leaves with their blunt apex pl. so, fig. 2,1866. · 
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ruptly pointed. Length about 15 centimeters. 
Maximun1 width in the 1niddle part of the leaf 
about 5 centimeters. Margins entire. Tex
ture subcoriaceous. Petiole short and nearly 
straight, about 0. 75 centimeter in length. 
Midrib n1edium sized, nearly straight. Sec
ondaries, six subopposite to alternate pairs, no 
lateral primaries differentiated. Secondaries 
branch fron1 the n1idrib at acute angles, 45° or 
less, curYe slightly, and becon1e parallel with 
the nutrgins; they become shorter and more 
curYed in the upper part of the leaf and are 
unequally ·spaced. Tertiaries mostly percur
·rent. Areolation quadrangular or polygonal, 
mostly obsolete . 

. This form was recorded by I-Iollick in 1899 
fr01n Louisiana and identified with the Fort 
Union species Tetranther(L prcecursoria, which it 
son1ewhat resembles, although it n1ay be readily 
distinguished by its larger size and broader, less 
lanceolate forn1, its less distant secondaries, 
and shorter petiole. It is not especially close 
to the other species of Oreodaphne in the Wil
cox florn., but approaches nearest to Oreodaphne 
puryewrensis Berry, from which it differs in its 
larger size, Yery much shorter and n1ore slender 
petiole, 1nore slender midrib, longer and less 
curYed secondaries, which approach much 
nearer the margins, and in lacking the extended 
tip of that species. It seems to be a rare or 
possibly an inland element in the Wilcox flora, 
since only the type material has been collected. 

Occu?'1'ence.-Wilcox group, one-fourth mile 
aboYe Coushatta, Red RiYer Parish, La. (col
lected by G. D. I-Iarris), and 2 miles south of 
Naborton, De Soto Parish, La. (collected by 
0. B. I-Iopkins). · 

Oollection.-N ow York Botanical Gi;trden. 

On.EODAPHNE SALINENsrs Berry, n. sp. 

Plate LXXXII, figures 1 and 2. 

Description.-Leaves 1nediun1 sized, lanceo
late in general outline. Length about 10 to 12 
centiri1eters. Maxi1num width 2.2 to 2. 75 
centi1ne"ters, about 1nidway between the apex 
and the base. The ;margins are entire, full, 
and rather evenly rounded, the blade narrow
ing ahnost equally distad and proximad, 
slightly fuller proxin1ad. The . apex is not 
extend'ed· and is obtusely pointed. The base 
is so1newhat 1nore pointed and slightly decur
rent on the short curved petiole. Midrib 

stout and nearly straight, slightly flexuous in 
so1ne specimens, prominent on the lower sur
face of the leaf. Secondaries stout and n1ore or 
less pr01ninent; one or two lower pairs sub
opposite, diverging at acute angles and as
cending parallel with the lower lateral margins 
nearly halfway to the apex, where they form a 
series of arches fron1 the ends of percurren t 
ter:tiary bi·anches fron1 the outer side of the 
respectively adjacent secondaries. Fron1 the 
n1iddle of the leaf to the apex six or seven 
pairs of subopposit~ to alternate seconaaries 
diverge fro1n the ;midrib at angles of about 45° 
below but become l110re open with each suc
cessive pair; they curve regularly upward and 
are subparallel and camptodrome. Tertiaries 
not pron1inent, percurrent for the most part. 
Texture coriaceous. 

This i~ the s1nallest and narrowest of the 
Wilcox species of Oreodaphne and appears to 
to be confined to the western shores of the 
Mississippi embayment. It is close to certain 
still existing species, and basal fragments are 
liable to be confused with Cinnan1omum. 

Occurrence.-Wilcox group, Benton, Saline 
County, and :Malvern, Hot Spring County, 
Ark. (collected by R. E. Call). 

Oollection.-U. S. National Museum. 

0REODAPHNE MISSISSIPPIENSIS Berry, n. sp. 

Plate LXXXII, figmes 3-5. 

Laurus prim,igenia Unger. Hollick (in part), in Harris, 
G. D., and Veatch, A. C., A preliminary report on 
the geology of Louisiana, p. 2841 pl. 41, fig. 1 (not 
:6g. 2), 1899. 

Description.-Leaves large, ovate-lanceolate 
in outline, as a rule slightly inequilateral, the 
base narrowly cuneate and the apex abruptly 
acun1inate and commonly falcate. Maximum 
length about 19 centimeters. Ma..ximum width, 
which is below the middle, about 4 cen
timeters. Fragments of considerably larger 
speci1nens are associated with the type 
1naterial, one having a width of 5.25 centi
nleters. The lateral n1argins are full and 
entire but slightly undulate; .toward the apex 
they approach abruptly to the acun1inate tip.· 
Toward the base they are full and rounded, 
curving inward rather abruptly and then con
tinuing downward to forn1 the narrowly cune
ate base. Texture coriaceous but the leaf 
substance not especially thick. Midrib very 
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stout, especially proxin~ad, flattened rather 
than prominent on lower surface of the leaf, 
more or less curved. Secondaries distant, 
about 10 or 12 subopposite to alternate pairs, 
rather stout; the basal pair, which are sub
opposite, form angles of 25° to 30° with the 
midrib about 2 centimeters above its base, 
ascending in broad regular curves, c~mpto
drome. Secondaries . abd~e the basal pair 
more or less regularly spaced at intervals of 
about 2 centimeters, subtending angles of 
abouto 40°, the angle increasing somewhat in 
the upper part of the leaf, camptodron1e, ·be
coming fine and arching along the n1argin for 
considerable distances in all but the apical 
portion of the leaf. The interval between the 
basal and the next succeeding pair of second
aries may be much greater than between nor
mal succeeding pairs, giving the leaves a tri-

' veined, Cinnamomum-like appearance; or all 
the secondaries may be normally spaced; or· 
one of the basal secondaries may be ascending 
and subtend a longer interval, as in one of the 
specimens figured. Tertiary venation fine, 
t)Tpically laurac~ous, and visible with great 
distinctness with magnification. 

. This large and striking species is distinct 
among the numerous lauraceous forms of the 
Wilcox flora and is readily recognized by its 
characteristic outline. 'Fhe leaves were punc
tate and as preserved the texture is character
istic and suggests that the lower surface was 
to1nentose. The most similar associated spe
cies is Nectandra glenni Berry; described from 

. the clays of Wilcox age near Grand Junction, 
Tenn., which has a more gradually narrowed 
apex and base, giving the leaf. a 1nuch more 
symmetrical appearance, and fewer and more 
ascending secondaries. 

Among described species from western Amer
ican· Tertiary localities, there are none· espe
cially close to the present type. It is, how
ever, much, like Litsrea expansa, described by 
Saporta and Marion 1 ~~rom the Paleocene 
(marnes heersiennes) of Belgium, which has, 
however, a more extended tip and a more 
broadly cuneate base. It may also be com
pared with Laurus attenuata, described by 
Watelet 2 fron1 the Ypresi'an of the Paris Basin. 

1 Saporta, G. de, and Marion, A. F., Revision de la fl.ore heersienne ?-e 
Gelinden, p. 68, pl. 11, figs. 1, 2, 1878. '" 

2 Watclet, A., Description des plantes fossiles du bassin de Paris, p. 187, 
pl. 52, figs. 3, 4, 1866. 

\~ 

Numerous existing species of the American 
Tropics and subtropics in this and allied genera 
approach closely to this type. ·In fact, though 
there may be differences among students of 
fossil floras, as there are among students of the 
existing flora regarding the proper generic 
lin1its of the genera of· the· Lauracere, no one 
can dispute the correctness of the family refer
ence of these Wilcox species.· The present 
species is very similar to the larger-leafed 
forms of the existing Persea pubescens. (Pursh) 
Sargent 3 so common iii our Southern States 
in low wet places in the Coastal Plain. I have 
also seen unname.d specimens of Ocotea (Oreo'
daphne) from New· Grenada identical with it. 

An;:wng the collections of fossil plants ac
cumulated by the Arkansas Geological Survey 
under Dr. J. C. Branner and turned over to 
the United States National :Museum, there is a 
nearly ~omplete leaf of Oreodaphne .1nissis
sippiensis, which was obtained ·in digging a 
shallow well near Texarkana and bears the 
designation Persea sp. in Prof. Ward's hand
writing. (U.S. Nat. Mus. Accession No. 8608.) 
The species is also rep res en ted by fragmentary 
specimens collected by A. C. Veatch for the 
Louisiana Geological Survey at C,oushatta, in 
Red River Parish, and now in the collections 
of the New , York Botanical Garden. The 
largest of the two forms figured by Hollick as 
Laurus primigenia represents one of these 1 

specimens. Among the lauraceous forms of 
the Upper Cretaceous in this .area the present 
species is somewhat similar to Oreodai;hne 
alabamensis Berry, which is abundant in the 
lower part of the Tuscaloosa formation of 
northwestern Alabama and also occurs in the 
Woodbine sand of Lamar County, Tex. 

Occurrence.-Holly Springs sand, near Holly 
Springs, Marshall County, Miss. (collected by 
E. W. Berry), and 2. miles north of Lockhart; 
Lauderdale County, Miss. Wilcox group, one
fourth mile above, Coushatta, Red River. Par
ish, La. (collecteq by A. C. Veatch); Shreve
port, Caddo Parish, La. (collected by 0. B. 
Hopkins) ; 4t miles and 5 miles southeast and 
2 miles south of N aborton, DeSoto Parish, La. 
(collected by G. C. Matson and 0. B. Hopkins); 
and from a well near Texarkana, Miller County, 
Ark. (U.S. Nat. Mus. No. 8608). 

· Gollections.-U. S. Nationaf~1useum. 

a Sargent, C. S., Silva of North America, vol. 7, pl. 302, 1895. 
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O:rt:J~ODAPHNE PSEUDOGUIANENSIS Berry, n. sp. 

Plate LXXXI, figures 3 and 4. 

DescrizJtion.-Leaves narrowly elongate
lanceolate and falcate in general outline, the 
apex gradually attenuated and the base some
what shorter, acuminate. Length ranges from 
15 to 18 centimeters. Maximurn width, in the 
lower half of the leaf, 1. 7 to 2 centimeters. 
Margins entire, very faintly undulate. Leaf 
substance ve~·y thick. Texture decidedly co
riaceous. Petiole long, stout, and curved, 
about 3 centimeters in length.. Midrib stout, 
pr01ninent on the lower surface of the leaf . 
Secondaries stout, prominent on the lower sur
face of the leaf; tm·ee or four commonly sub
opposite pairs of the same character above 
these; and nurnerous thin reduced pairs, di
verging at wide angles, in the attenuated tip. 
The basal pair are opposite and subbasal, di
verging fr01n the midrib at angles of about 20°, 
rather straight in their course and close to and 
parallel with the lower lateral margins. The 
succeeding two or th.t~ee pairs, generally subop
posite, arise at intervals of 1.5 to 2.5 centime
ters. They diverge at slightly wider angles, 
about 30°, and are r;egularly curved and as
cending, becoming parallel with the lateral 
margins, along which they ascend for a consid
er·able distance, and are eventually campto
drmne. The secondaries diverge at wid~r and 
wider angles and are more curved in the upper 
half of ·the leaf until in the tip they become very 
thin and diverge at angles of about 70°, run
ning straight about halfway to the margin, 
where they turn abruptly upward to form wide 
arches to the adjacent superior secondaries. 
Tertiary venation largely immersed, consisting 
of transverse, slightly curved nervilles, as 
shown in the figured specimen from Puryear. 
Areolation obsolete. 

This striking species is very distinct from the 
associated forms of Lauracere and is readily dis
tinguished fmn1 the other species of Oreodaphne 
as well as from those of related genera by its nar
rowolongatedfalcateform.. With the exception 
of its long petiole and less distinct areolation 
it is prnctically identical with the existing Oreo
ilazJhne guianensis Aublet, a species of northern 
South America, the type locality being Guiana. 

I am indebted to Dr. Arthur Hollick for per
mission to figure the fine· specimen of Oreo
ilaphne zJseuiloguianensis from Coushatta, La. 

OccuiTence.-Wilcox group, one-fourth mile 
above Coushatta, Red River Parish, La. (col
lected by G. D. Harris). Lagrange formation 
(in beds of Wilcox age), Puryear, Henry County, 
Tenn. (collected by E. W. Berry). 

Oollections.-U. S. National :Museum· New 
' York Botanical Garden. 

0REODAPHNE WILCOXENSIS Berry, sp. nov. 
Pla.te LXXXVII, figure 6. 

Description.-Leaves medium sized, ovate in 
general outline, the base broadly cuneate and 
the tip slightly extended, acuminate. Length 
about 11 centimeters. Maximum width, in the 

. middle part of the leaf, about 3.8 centimeters. 
Margins entire. Texture coriaceous. The 
marginal curvature is irregular and the leaf is 
not strictly equilateral. Petiole not preserved. 
Midrib stout, somewhat flexuous, very promi
nent on the lower surface of the leaf. Sec
ondaries few in number, widely and U:regularly 
spaced, very stout and prominent on the lower 
surface of the leaf; four or five alternate pairs 
diverge from the midrib at angles of about 50° 
to 55°; halfway to the margin they have swung 
aroU.nd subparallel with it and they ascend for a 
long distance in this position in a series of flat 
arches. .The tertiaries also are pron1inent, 
transverse in general direction, commonly per
current but generally forked. 
· This fine species is unfortunately represented 

by a very rneager amount of material. Among 
the numerous Wilcox species of Lauracere, es
pecially those of the genus Oreodaphne, it is 
closest to Oreodaphne coushatta Berry, from 
which it differs in its more irregular forn1, 
coarser and n1ore prominent venation, and in 
its fewer and less regularly spaced secondaries. 
It is very similar to a form from the Tertiary 
of Colornbia described by Engelhardt! as Lau
rophyllum rigiilum and compared with the exist
ing Ampeloda,phne aruncijlora Meissner of Brazil. 
· Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 
Genus MESPILODAPHNE Nees . 

MESPILODAPiiNE PlTRYEARENsrs Berry, n. sp. 
Plate LXXXVII, figure 1. 

Description.-Leaves narro~ly ·ovate-lanceo
late in general outline, comrnonly falcate, 

~ Engelhardt, Hermann, Senckenbergische naturf. Gesell. Abh., vol. 
19, p. 30, pl. s, fig. 5, 1895. 
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the base pointed and the tip gradually nar
rowed, elongated, and acuminate. Length 
about 10 centimeters. Maximum width, in the 
basal half of the leaf, about 2.5 centimeters. 
Margins entire, slightly undulate in the upper 
part. Texture coriaceous. Petiole long and 
stout, slightly curved, longitudinally ~triated, 
about 2.5 centimeters in length. Midrib stout, 
beco1ning thin distad, prominent on the lower 
surface of the leaf. Secondaries thin, about 10 
subopposite to alternate pairs, somewhat ir
regularly spaced, diverging from the midrib at 
angles of about 45° or less, curving regula!"lY 
upward and camptodrome. Tertiaries rela
tively stout, forming a typically lauraceou.s 
areolation, which is, however, nearly obsolete 
by. immersion in the substance of the lamina. 

This species resembles a number of Wilcox 
species of Lauracere referred to the genera 
Oreodaphne, Mespilodaphne, and N ectandra 
but is entirely distinct. It is something like 
Oreodaphne pseudoguianensis Berry in outline 
but is more ovate, the secondar:ies are n1ore 
numerous, and the venation is finer. It is a.lso 
more ovate in form than Oreodaphne salinensis 
Berry and lacks the lateral pseudoprimaries 
of that species. It is very much narrower and 
more elongated than Mespilodaphne pseudo
glauca Berry or Mespiloif:aphne coushatta Berry 
but is more ovate than j{espilodaphne eolig
nitica Berry ·and the. venation is much finer. 
The species of N ectandra are not close enough 
to occasion any confusion. 

In the. modern flora of tropica.l and sub
tropical America a number of forms in all three 

·genera are closely comparable with the present 
spec1es. . 

It does not. appear to have been common in 
the Wilcox flora. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

MESPILODAPHNE PSEUDOGLAUCA Berry, n. sp. 
Plate LXXX, figure 4. 

Laurus socialis. Lesquereux, U: S. Nat. Mus. Proc., vol. 
11, p. 24, 1888. 

Laurus californica. Lesquereux (not Lesquereux, 1883), 
U. S. Nat. Mus. Proc., vol. 11, p. 12, pl. 4, fig. 1, 
1888. . 

· Loughridge; Report on the geological and economic 
features of the Jackson's purchase region, p. 198, 1888. 

Description.-Leaves. medium sized, broadly 
ovate-lanceolate in outline. Apex somewhat 

produced to form a narrow acuminate tip. 
Base narrowly cuneate. Length ranges front 
9 to 11 centimeters. Maximum width, ranging 
from 3 to 5 centimeters, midway between the 
apex and the base. . Margins entire. Texture 
coriaceous. Petiole short, stout, and curved, 
about 9 millimeters in length. · Midrib stout, 
more or less curved, prominent on the ·1mver 
surface of the leaf. Secondaries rather stout, 
six or seven pairs, irregularly spaced, diverging· 
fron1 the midrib at angles ranging from more 
than 55° in the upper part of the leaf to 35° in 
the lower part, the basal pairs tending to as
sume a ·course parallel with the lower lateral 
.leaf margins, all curved and camptodrome. 
Tertiaries thin, forming open polygonal, typi
cally lauraceous meshes. 

This species resembles a number of existing 
as well as fossil Lauracere that are referred to 
several genera, being closest to certain existing 
species ·of Ocotea of the section Mespilodaphne. 
N ees, often and prop'erlysegregated as a distinct 
genus. With the exception of 8 or 9 African 
species the remainder of the more than 200-
existing species referred to Ocotea are natives 
of tropical and subtropical America. The most. 
simila.r existing form is Mespilodaphne glauca. 
of Brazil, which is very close to the fossil in 
size, outline, venation, areolation, texture, and 
the like, the only difference being the slightly 
blunter apical acumen of the modern leaf. 

A specimen· of this species, collected by R. H. 
Loughridge near Boaz, Ky., was identified by 
Lesquereux in 1888 with his species Laurus· 
californica from the auriferous gravels of Cali
fornia/ which, though somewhat similar, is 
entirely distinct. For one thing its secondaries. 
are much fewer, and there are numerous other 
differences. A small leaf of this species from. 
Campbell's quarry, in Louisiana, was identified. 
by Lesquereux as Laurus socialis Lesquereux, 
which it only remotely resembles. It is only · 
5 centimeters long and 1. 7 ce~timeters in maxi-· 
mum width, and.except for its fewer secondaries. 
is exactly like the normal-sized leaves _of this. 
species in form and venation. 

Occurrence.-Wilcox group, Ca-mpbell's. 
quarry, Cross Bayou, .Caddo Parish, La. (col-
lected by L. C. Johnson), and 2 miles south 
of N aborton, De So to Parish, La. (collected. 
by 0. B. Hopkins). Holly Springs sand, 

1 Lesquereux, Leo, The Cretaceous and·Tertiary floras, p. 252, pl. 57,. 
fig. 3; pl. 58, figs. 6-8, 1883. 
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Vaughans, near Lmnar, Benton County (for
Jnerly part of Tippah County), Miss. (collected 
by L. C. J'ohnson). Lagrange fonnation (in beds . 
of 'Vilcox age), Pru'.Year, flenry County, Tenn. 
(collected by E. W. Berry); li miles east of 
Grand Junction, IIardeman County, Tenn. (col
lected by L. C. Glenn); Wickliffe, Ballard 
County; Ky. (collected by L. C. Glenn); and 
Boaz, Graves County, ICy. (collected by R. H. 
Loughridge)·. 

Oollections.-U. S. National :Museum. 

M:mSPILODAPHNE EOT.,IGNITICA (flollick). 
Plate LXXX, figtu·es 2 and 3. 

Andronwda eolignitica. Hollick, in Harris, G. D., and 
Veatch, A. C., A preliminary report on the geology 
of Louisiana, p. 287, pl. 47, fig. 2, 1899. 

Descri1Jtion.-Leaves elongate-lanceola te, 
smnewhat inequilateral in outline, the apex 
more or less extended and acu1ninate and the 
base narrowly pointed. Length ranges from 
10 to 16 centin1eters. Maximun1 width, in the 
middle part of the leaf, ranges from l. 7 to 3.2 
centimeters. Margins entire, faintly undulate 
and slightly revolute. Texture coriaceous. 
Petiole very stout, at least 2 centi1neters in 
length. Midrib stout, prominent on the lower 
surface of the leaf, curved. Secondaries stout 
and prmninent on the lower surface of the leaf; 
10 to 15 irregularly spaced. pairs, opposite to 
n,lter.nate, diverge from the midrib at wide 
angles, somewhat irregular in their courses, 
curve upward, and arch in the n1m~ginal region, 
the distal pairs, particularly when the apex is 
prolonged as an acumen, diverging at angles 
approaching 90°, nearly straight in their 
courses, their tips joined by flat arches. sub
parallel with the margins. Tertiaries distinct, 
for:ming rather large quadrangular or polygo
nal n1eshes. 

These leaves have a characteristic appear
ance, well shown in the accmnpanying figures, 
which are chosen to represent the extremes of 
observed varin.tion-the one relatively shorter 
and wider, with an obtusely pointed tip, the 
other snnilar but with a produced acuminate 
tip. In specimens preserved in clay ironstone, 
like those fro1n Louisiana, flurleys, and Wolf 
River, the venation as a rule is entirely obsolete. 

This species,· though it suggests certain pre
viously described Tertiary species of other 
areas, is clearly distinct from any of them. It 
is smnewhat siJnilar to Oreodaphne mississip-

piensis Berry, a Wilcox form common at several 
localities, but the specific differences are obvi
ous and need not be enumerated. ·Among 
recen-t Lauracere it appears to be most like the 
Brazilian tropical species ]/ espilodaphne sassa
fras Meissner. 

Occurrence.-Grenada formation, Grenada, 
Grenada County, Miss. (collected by Lowe and 
Berry). Ackerman fonnation, Hurleys, Ben
ton County (formerly part of Tippah), Miss. 
(collected by E. W. Hilgard but not named by 
Lesquereux). Wilcox group, one-fourth mile 
above Coushatta, Red River Parish,- La. (col
lected by G. D. Harris); 1! miles southeast and 
2 miles south of N aborton, De So to Parish, 
La. (collected by G. C. Matson and 0. B. Hop
kins). Beds of Wilcox age on Calaveras Creek, 
300 yards east of San Antonio & Aransas Pass 
Railway bridge, Wilson County, Tex. (collected 
by Alexander Deussen). Lagrange formation 
(in beds of Wilcox age), Hatchie River near 
Shandy, Hardeman County, Tenn. (collected by· 
L. C. Johnson); Baughs Bridge, Wolf River, 
Fayette County, Tenn. (collected by L. C. 
Johnson in 1889), and Puryear, I-Ienry County~ 
Tenn. (collected by E. VJ. Berry). · 

Gollections.-U. S. National Museun1. 

MESPILODAPHNE cousHATTA Berry, n. sp. 
Plates LXXX, figure 6, and LXXXVII, figme 3. 

Andromeda delicat·ula Lesquereux. Hollick, i.n Harris, 
G. D., and Veatch,' A. C., A preliminary report on 
the geology of Louisiana, p. 287, pl. 45, fig. 1, 1899. 

Description.-Leaves medium sized, elliptical 
in general outline, the apex narrowed and. 
bluntly pointed, and the base equally nar
rowed, but. finally much decurrent. Length 
about 8.5 centimeters. Maximun1 width, nlid
way between the apex and the base, about 
3.5 centimeters. Margins entire, slightly 
irregularly roru1ded. Textru·e subcoriaceous. 
Petiole long and stout, about 2.5 centiineters 
in length. 'Midrib stout, more or less curved. 
Secondaries rather stout, mostly subopposite; 
about eight unequally spaced pairs diverge 
from the midrib at wide angles, especially in 
the basal part of the leaf, where they are also 
;more closely spaced; they curve gently and 
regularly upward and are subparallel and 
camptodrmne close to the margins, with which 
they eventually become subparallel. Tertiaries 
at right angles to secondaries, thin, percurrent 
or forking to form large pentagonal meshes~ 
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This species was identified .by Hollick with 
Andromeda delicatula Lesquereux, 1 a small 
species of the Green River formation in 
Wyoming. The two are perfectly distinct and 
have no characters in con1;mon except for their 
general similarity of outline and long petioles. 
The western form is not only much younger 
than the Wilcox species, but it is only about 
half its size, the petiole, leaf substance, and 
venation are ;more delic·ate, and the secondaries 
are less numerous and ;more ascending, especially 
in the basal part of" the leaf, which is also less 
decurrent. 

This species is not unlike the other Wilcox 
species of Mespilodaphne, but is perfectly dis
tinct from any of them. It is about the same 
size as Mespilodaphne pseudoglauca Berry, 
which has, however, more ascending bas.al 
secondaries and a ;more acuminate tip.· It also 
differs in the san1e particulars and in its long 
petiole from the existing Mespilodaphne glauca 
of northern South America. It is much like 
Oreodaphne puryearensis Berry in si~e and 
length of petiole but is a broader, less acuminate 
leaf and has a different vena,tion. There is a 
fine specimen in theo National Museum that 
was collected ;many years ago in northeastern 
Arkansas. Among foreign fossil species it· is 
closely comparable with a form from the 
Ypresian of the Paris Basin which was de
scribed by Watelet 2 as P~rsea regularis. 

Occurrence.-Wilcox group, Hardys Mill, near 
Gainesville, Greene County, Ark. (collected ·by 
J. C. Branner); 1! miles northeast of Mansfield, 
De Soto Parish, La., and Shreveport, Caddo 
Pa;rish, La. (collected by G. C. Matson and 
0. B: Hopkins); and one-fourth mile above· 
Coushatta, Red River Parish, La. (collected by 

·G. D. Harris). Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollections.-New York Botanical Garden. 

Genus NECTANDRA Roland. 

Leaves large and relatively very broad: 
Over 20 centimeters long ...... __ ....... N ectandra sp. 
Under 20 centimeters long: 

Secondaries remote ............. Nectandra glenni. 
Secondaries closer, subparallel, leaf relatively 

wider ................ _ ... Nectandra lancijolia. 

l Lesquereux, Leo, The Cretaceous and Tertiary floras, p. 175, pl. 34, 
figs. 10, 11, 1883. 

2 W atelet, A., Description des plantes fossiles du bassin de Paris, p. 182, 
pl. 51, fig. 4, 1866. 

Leaves narrow and elongated: 
Over 17 centimeters long, apex bluntly pointed. 

.Nectandra p1tryem·ensis. 
Under 17 centimeters long,· acuminate: 

Strongly acuminate at both ends, commonly fal
cate, .secondaries numerous. 

Nectandra pseudocoriacea. 
Relatively wider, less acuminate, fewer second-

aries._ .... ____ ..... · ..... _ ..... Nectandra lowii. 

N ECTANDRA LANCIFOLIA (Lesquereux) Berry. 

Plate LXXXV, figure 2. 

Persea lancifolia~ Lesquereux, Am. Philos. Soc. Trans., 
vol. 13, p. 419, pl. 19, figs. 3, 4, 1869. 

Quercus Lyellii Heer. Lesquereux (in part), Am. Philos. 
Soc. Trans., vol.l3, p. 415, pl. 17, figs.l, 2 (not fig. 3), 
1869. 

Loughridge, Report on the geological and economic 
features of the Jackson's purchase region, p. 198, 
fig. 10, 1888. 

? Laurus carolinensis Michaux. Lesquereux, in Safford, 
J. M., Geology of Tennessee, p. 426, pl. K, fig. 10, 
1869.' . 

Rhamn1ts Eridani. Lesquereux (not Unger), U. S. Nat. 
Mus. Proc., vol. 11, p. 25, 1888. 

Description.-Leaves mediun1 sized to large, 
ovate-lanceolate in outline. Apex narrowed 
into a bluntly pointed acumen. Base ·equally 
narrowed, pointed. Length about 12 centi
meters. Maximum width, 'midway between 
the apex and the base, about 4 centi1neters. 
Margins entire and full, slightly undulate. 
Petiole short and stout, tumid, 1 centimeter or 
less in length. Midrib stout, more or less 
curved, prominent on the lower surface. of the 
leaf. Secondaries stout, prominent on the 
lower surface of the leaf; 7 to 10 subopposite 
to alternate pairs, somewhat irregularly spaced, 
diverge from the midrib at angles of about 40°, 
curve slightly upward at first but more abruptly 
toward the margin, arid arch in a camptodrome 
manner close to the margin. Tertiaries thin, 
distinct but not prominent, immersed in the 
,leaf substance, percurrent or reticulating to 
form large quadrangular or polygonal meshes. 
Texture coriaceous. 

Poorly preserved specimens of this well
marked species collected by Hilgard were de
scribed by Lesquereux: as Persea lancijolia. It 
resembles somewhat the associated Wilcox 
species, Nectandra glenni Berry, but is broader, 
and the secondaries are more numerous, : 
stouter, and less ascending. It is practically 
identical with the existing Nectandra antillana 
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Meissner, a common form of the woods and river 
banks tlll'oughout theW est Indies. Other West 
Ind in.n species of N ectandra are also very 
similar. . 

The :fonns frmn I-Im·leys, Miss., that Les
queretL""( referred to the Arctic Tertiary species 
Q1.te?'CU8 lyellii I-Ieer, are not thn.t species, but 
two of Lesquereux's figm·ed specimens are 
probably referable to this species, although the 
type1naterial is l0st. His Plate XVII, figure 1, 
shows a speci1nen somewhat smaller and 
slightly narrower and the secondaries are less 
ascending, but the general form, charact& of 
the base, and the arching of the secondaries 
close to the slightly undulating margin serve to 
identify it with 1Vectandra lancifolia. The sin
gle fonn described by Lesquereux from Somer
ville, 'I'enn., as Lau1·us carolinensis Michaux, 
which was ·thought to be of Pleistocene age 
and aJterward referred to Quercus lyellii, is 
also not that species. It is only a fragment 
and the spechnen is lost, but it is probably a 
fragment of 1Vectanclra lancifolia, although the 
base is less sharply pointed. 

A specimen of this species in the National 
Museu1n (No. 2578) from Campbell's quarry, 
Caddo Parish, La., was identified by Les
quereux as Rhamnus eridani Unger, from which 
it is perfectly distinct. 

1Vectarul1·a lancifolia is represented by a 
closely related fonn in -the lower Claiborne of 
Arkansas, which will be described as JVectanclra·· 
m·kansana. It differs from this Wilcox species 
in its slightly smaller size, fewer secondaries, 
and longer petiole. 

1Vectanclnt lancifolia is present, according to 
Knowlton, in the lower Eocene flora of the 
Raton coal field in New Mexico. 

Among hon1ota."\:ial, foreign forms it is closely 
comparable to Lanrus excellens described by 
Watelet 1 from the Ypresian of the Paris 
Basin. 

Occ'l.t?"?'ence.-Ackernlan formation, I-Im·leys, 
Benton County (fonnerly part of Tippah 
County), Colen1ans :Mill, Choctaw County, 
:Miss. (collected by E. W. I-Iilgar~). Grenada 
formation, Grenada County, :Miss. (collected by 
E. W. Ililgard). Wilcox group, Campbell's 
quarry, Cross Bayou, Caddo Parish, Ln. (col
lected by L. C. Johnson); sec. 28, T. 13 N., R. 12 
W., 21- 1niles southwest and 2 miles south of 

1 Wo.tclct, A., Description des plo.ntes fossiles du bassin de Paris, p. 185, 
pl. 52, fig. 2, 1806. 

N aborton, De So to Parish, La. (collected by 
G. C. Matson and 0. B. Hopkins); Old Port 
Caddo Landing, Little Cyp1~ess Bayou, Harri
son County, Tex. (collected byT. W. Vaughan). 
Lagrange formation (in beds of Wilcox age), 
Puryear, Henry County, Tenn. (collected by 
E. W. Berry); Somerville, Fayette County, 
Tenn. (collected by J. M. Safford); and Baughs 
Bridge, Wolf River, near La Grange, Fayette 
County, Tenn. (collected by L. C. Johnson). 

Oollections.-U. S. National Museum. 

NECTAND1~.A GLEN'NI Berry, n. sp. 
Plate LXXXV, figure 1. 

Description.-Rather large and symmetric 
leaves, lanceolate in general outline, the tips 
and bases about equally pointed. Length 
about 16 centimeters. Maximun1 width, which 
is near the n1iddle of the leaf, about 3.9 centi
meters. Margins entire but slightly undulate. 
Petiole stout and curved, slightly n1ore than 2 
centimeters in length. Midrib curved, less 
stout than in Oreodaphne mississippiensis 
Berry; the vascular bundles of which it is com
posed show as longitudinal strire on the impres
sions of the .fossil. Secondaries ren1ote, some
what irregularly spaced, opposite to alternate, 
camptodrome. The lowest paii· are of sn1aller 
caliber than the others and spring from the top 
of the petiole, forming a n1arginal hem along the 
lower lateral leaf n1argins. The next pair 
diverge fron1 the midrib at angles of about 30° 
2 centimeters above the base, pursue at first a 
straight course, and ulti1nately curve upward 
parallel with the Jnargin, along whic~ they arch. 
They are stronger than the basal pair but less 
.stout than the third subopposite pair, which 
leave the midrib 3.5 centimeters above the base 
at angles of about 30° and sweep upward in 
broad, gentle 'curves, becon1ing para'Q.el with the 
margins, along which they arch for a· long dis
tance. This is the stoutest pair of seconda
ries; the difference in caliber is, however, slight, 
and were it not for the interval which they sub
tend would scarcely be noticed. ·The interval 
to the next secondaries is 3.5 to 4 centi1neters, 
and the ren1aining four or five pairs of alter
nate secondaries branch frmn the midrib at 
angles of 40° to 45°, passing upward in regular 
subparallel curves. The tertiaries are fine and 
mostly percurrent, ·though a few slight varia
tions are shown near the right-hand n1argin of 
the specimens figured. The areolation, only· 
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distinct with magnification, is well marked and 
typically lauraceous. 

This species is not especially close to previ
ously described species of either the North 
An1erican or the European Tertiary. It resem
bles Oreodaphne mississippiensis Berry in its 
general appearance, undulate n1argins, and 
areolation, as was noted in the discussion cif 
that species, but it is a slightly smaller, more 
symmetric leaf, and its specific differences have 
already been enumerated. It is also similar 
and of the same general type as Nectandra 
lancijolia (Lesquereux) Berry, but it is relatively 
narrower, and the secondaries are more distant 
and less regularly spaced. 

lt resembles somewhat Persea palreomorpha, 
described fron1 Gelinden by Saporta and 
Marion/ but is a more lanceolate form, and its 
secondaries are thinner, less regularly spaced, 
and more ascending. It may be compared 
with numerous Miocene and still existing spe
cies, without, however, throwing any light on 
its relations. An1ong some of the recent forms 
with similar leaves are Goeppertia hirsuta N ees 
of the mountains of Bolivia, Goeppertia ana
mala N ees of Brazil, and Oreodaphne blancheti, . 
also of Brazil. The most similar recent forms 
are Nectandra patens Grisebach and Nectandra 
krugii Mez of the West Indies. 

Occurrence.-Lagrange formation (in beds· of 
Wilcox age), 11 miles east of Grand Junction, 
Hardeman County, Tenn. (collected in 1904 by 
Prof. L. C. Glenn, for whom the species 1s 
named). 

Oollection.-U. S. National Museum. 

NECTANDRA PURYEARENSIS Berry, n. sp. 
Plate CV, figure 2. 

Description.-Leaves of relatively great 
length, oblong-Janceolate and somewhat falcate 
in general outline, gradually narrowed distad 
to the bluntly pointed and slightly emarginate 
tip and somewhat more abruptly narrowed to 
the narrowly cuneate base. Length about 18.5 
centimeters. Maximum width, midway be
tween the apex and the base, about 3.3 centi
me~rs. Margins entire, very slightly undu
late. Texture coriaceous. Petiole not pre
served. Midrib rather stout, becoming thin 
distad, very prominent on the lower surface of 
the leaf. Secondaries relatively thin but prom-

1 Saporta, G. de, and Marion, A. F., Revision de la flore heersienne de 
Gelinden, p. 64, pl. 10, fig. 1, 1878. 

inent; about 15 mostly alternate pairs diverge 
from the midrib at angles of about 45°, curving 
regularly upward, camptodrome. Tertiaries 
form a typically lauraceous areolation, not 
well shown in the specimen figured, which 
shows the upper surface of a leaf on which the 
areolation is very faint. 

This fine species is well differentiated from 
the other Wilcox Lauracern, among which it 
shows resemblances to Oreodaphne mississip
piensis Berry, a form, however, that is rela
tively wider and less elongated, some·what 
narrowed distad and that has a wider midrib 
and fewer more ascending secondaries. Nee-

. tandra puryearensis has somewhat the propor
tions of Mespilodaphne eolignitica (Hollick) 
Berry, but that form is somewhat smaller and 
more coarsely veined and the secondaries are 
wider spaced and more curved. Compared 
~ith the other Wilcox species of Nectandra, it 
is much larger and more oblong than either 
Nectandra pseudocoriacea Berry or Nectandra 
lowii Berry. It is narrower and much n1ore 
elongated than the broad-leafed acuininate 
Nectandra glenni Berry or Nectandra lancifolia " 
(Lesquereux) Berry, which have thinner, more 
numerous, and less ~scending secondaries. It 
shows some similarity to Laurus ocoteoides 
Lesquereux,2 a rare species of the Denver for
mation of Colorado, and greatly resembles 
several European Tertiary forms referred to 
Laurus. It may be matched by ma~rial of 
the existing South American forms of Oreo
daphne, Mespilodaphne, and N ectandra. 

Occurrence.-Lagrange formation (in. beds 
of Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). Wilcox group, 2! 
miles southeast and 2 miles south of N aborton, 
DeSoto Parish, La. (collected by 0. B. Hop
kins). 

Gollection.-U. S. National Museum. 

NECTANDRA Lown Berry, n. sp. 

· Plate LXXXVIII, figures 4 and 5. 

Description.-Leaves mediun1 sized, lanceo
late in gener3l outline. Length about 10 cen
timeters. Maximum width, · about halfway 
between the apex and the ·base, about 2 centi
meters. Apex narrowed, acuminate. B~se 
almost equally narrowed and acuminate, the 
basal margins being slightly fuller than the 

2 L~quereux, Leo, The Tertiary flora, p. 215, pl. 36, fig. 10, 1878. 
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apical margins~ Petiole stout, not preserved 
for its entire length. Midrib stout. Second
aries thin, numerous, alternate, subparallel, 
unequally spaced, diverging from the midrib 
at angles of 45° to 50°, curving regularly up
ward, camptodron1e in the marginal region. 
Tertiaries obsolete. Margins entire. Texture 
coriaceous. 

This species may be compared with· a large 
number of existing species of N ectandra and 
Ocotea and with a number of Tertiary species 
of Laurus, so called. Among Wilcox forms it 
is similar to the conm1on Nectandra pseudo
coricwea Berry but is relatively wider and has a 
less acutninate apex and base and fewer sec
ondaries. It is natned for Dr. E. N. Lowe, 
State geologist of Mississippi, who in company 
with the writer collected it at the fine plant 
locnlity' in the town of Oxford. 

Occun·ence.-Holly Springs sand, ravine at 
Oxford, Lafayette County, Miss. (collected by 
E. W. Berry). Wilcox group, 4 n1iles south
west of Boydsville, Clay County, Ark. (col
lected by E. W. Berry); and It miles north
east of Mansfield, De So to Parish, La. (collected 
by 0. B. I:Iopkins). Lagrange formation (in 
beds of Wilcox age), Baughs Bridge, Wolf 
River, near La Grange, Fayette County, Tenn. 
(a doubtfully detern1ined specimen collected by 
L. C. Johnson in I889). 

Collections.-U. S. National Museum. 

N:lWTANDnA PS}JUDOCORIACEA Berry, n. sp. 

Plates LXXXVII, figure 2, and LXXXVIII, figures 1-3. 

Laurus 1n-intigenia Unger. Hollick (in part), in Harris, 
G. D., and Veatch, A. C., A preliminary report on 
tho geology of Louisiana, p. 284, pl. 41, fig. 2 (not 
fig. 1), 1899. 

Description.-Leaves narrowly li:mceolate, · 
generally falcate in outline, some of then1 
slightly iuequilateral at the base. Length 7.5 
to 10 centin1eters. l\1axunum ·wjdth, n1idway 
between the apex and the base, I to 2 centi
lneters, averaging about 1.6 centi1neters. Apex 
·narrowed and extended as a slender, sharply 
pointed acu'inen. Base narrowed and descend-
ing to match the apex. l\1argins entire. Tex
ture very coriaceous. Petiole relatively very 
stout, generally curved, a\'eraging about I c~n
tinleter or slightly n1ore in length. l\fidrib 
stout, as a rule more or less curved, and in a 
few specimens somewhat flexuous. Seconda
ries numerous, thin, subparallel, immersed, 

. diverging front the midrib at wide angles, in 
some specimens irregularly spaced, campto
drome close to the margin. Tertiaries usually 
obsolete, typically lauraceous in one transpar
ent specimen that I was able to wash out of the 
clays near Grand Junction, Tenn. 

This narrowly lanceolate and commonly fal
cate form is common at many of the Wilcox 
localities both east and west of Mississippi 
River. It is a characteristic form, readily 
recognized by its coriaceous texture~ its nunler
ous fine secondaries, slender apex and base, 
the apex commonly produced as a typical 
"dripping point." It is clearly distinct· fron1 
previously described species but is very close 
to some of the Tertiary leaves of both America 
and Europe that have been referred to the 
protean species Laurus primigenia Unger. 

Among Recent lauraceous trees it is very 
similar to the narrow leaves of the closely 
allied or n1utually identical forms from the 
American Tropics and subtropics variously de
scribed as Persea catesbyana Chapman, Nec
tandra coriacea (Swartz) Grisebach, and Ocotea 
catesbyana Sargent. These are found in abun
dance on the shores and islands of peninsular 
Florida south of Capes Romano and Canaveral, 
in the Bahamas, and on some of the West 
Indian islands. 

The slender falcate specimen from Oxford, 
Miss., shown in Plate LL~\::VIII, figure l, is 
marred by a large circular group of gypsun1 
crystals. 

Occurrence.-Ackern1an formation, I:Iurleys, 
Benton County (formerly part of Tippah 
County), Miss. (collected by E. W. I-Iilgard). 
Grenada formation, Grenada, Grenada County, 
Miss. (collected by E. N. Lowe and E. W. 
Berry). Fiolly Springs sand, ravine near Ox
ford, Lafa.yette County, Miss. (collected by 
E. W. Berry); also near Holly Springs, Mar
shall County, Miss. (collected by E. W. Berry); 
Vaugb.ans, near Lmnar, Benton County, Miss. 
(collected by L. C. Johnson). Wilcox group, 
one-fourth mile above Coushatta, Red River 
Parish, La. (collected by A. C. Veatch); sec. 28, 
T. I3 N., R. I2 W.; sec. II, T. I2 N., R. 12 W.; 
3 miles east, It and 5 miles southeast, and 2 
miles south of N aborton, De So to Parish, La. 
(collected by G. C. Matson, L. C .. Chapman, 
and 0. B. Hopkins); 4 miles southwest of 
Boyds ville, Clay County, Ark. (collected by 
E. W. Berry);. and Benton, Saline County, Ark. 
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(collected by R. E. Call). Also in the Lagrange 
formation (in beds of Wilcox age): Puryear, 
I-Ienry County, Tenn. (collected by E. W. 
Berry); 1 i miles east of Grand Junction, 
I-Iardeman County, Tenn. (collected by L. C. 
Glenn); and Baughs· Bridge, Wolf River, near 
La Grange, Fayette County, Tenn. (collected 
by L. C. Johnson). 

Oollections.-U. ·s. National Museum; New 
York Botarical Garden. 

N ECTANDRA sp. 
Plate OX, figure 3. 

Description.-Leaves very large, ovate-lance
olate in outline, the acumen gradually nar
rowed and greatly extended. Margins entire. 
Texture subcoriaceous. Estimated length 
about 25 centimeters. Maximum width about 
7 centimeters. Midrib stout and prominent 
on the lower surface of the leaf. Secondaries 
stout, prominent, numerous, distant, opposite 
to alternate, ascending, camptodrome. They 
c;liverge from the midrib at different angles, 
acute below, more open above, and curve 
upward, regularly below, more abruptly above, 
until they become subparallel with the lateral 
margins. Tertiaries obsolete. 

This extremely large and handsome form is 
unfortunately represented by fragments, the 
most complete of which is figured. Since no 
complete specimens have been found, I have 
not proposed a specific name for this form, 
although it appears to be entirely distinct from 
previously described for~s. It is not abun
dant but appears· to ·have had a considerable 
distribution. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Terin. 
(collected .by E. W. Berry). Wilcox group, 
sec. 28, T. 13 N., R. 12 W., De Soto Parish, La. 
(collected by G. C. Matson); Old Port Caddo 
Landing, Little Cypress Bayou, Harrison 
County, Tex. (collected by T. W. Vaughan). 

Oollections.-U. S. National Museum. 

Genus CRYPTOCARYA R. Brown. 

CRYPTOCARYA EOLIGNITICA Hollick. 

Plate LXXXVIII, figure 6. 

Cryptocarya eolignitica. Hollick, in Harris, G. D., and 
Veatch, A. C., A preliminary report on the geology 
of Louisiana, p. 283, pl. 42, fig. I, 1899. 

Description.-Leaves oblong-ovate ~nd 
slightly inequilateral in general outline, taper-

ing rather abruptly to the shortly pointed 
apex, broadly rounded and slightly decurrent 
a.t the base. Length about 13 centimeters. 
Maximum width at or below the middle about 
4.6 centimeters. Margins full, entire, slightly 
undulate. Texture coriaceous.. Petiole stout, 
about 1.5 centimeters in length, slightly curved. 
Midrib stout, ·somewhat flexuous. A single 
lateral ·primary diverges from the midrib on 
each side about 1 centimeter above the base 
at a wide angle, curves abruptly upward and 
then slightly outward, somewhat flexuous, 
arching from the ends of straight lateral 
branches of the lowermost secondaries close 
. to the margins at or slightly above the median 
region of the leaf. The la ter~s are thinner 
than the midrib and subopposite. Seconda
ries, three or. four distinct subopposite. or 
alternate pairs, in the upper half of the leaf, 
diverging at a wide angle and strongly curved, 
camptodrome. Tertiaries thin, mostly per
current except for a series of straight-sided flat
arched loops from the outer sides of the lateral 
primaries, from which they diverge at a wide 
angle of almost 90°, the arches approximately 
parallel with the leaf m~rgins. . ' 

This clearly distinct species is represented 
by the fine and nearly complete leaf figured by 
Hollick, and unfortunately no additional mate
rial has been found. It is clearly a member of 
the Lauracere and .very Jikely of the subfamily 
Lauroidere (tribe Cryptocaryere), although it 
resembles in a general way some species of 
Cinnamomum, Oreodaphne, N ectandra, and 
the like, of the subfamily Persoidere. 

In a note appended to his paper on the plants 
from Louisiana I-Iollick calls attention to cer
tain Chilean species described by Engelhardt 
·from the South American Tertiary as Goep
pertia/ particularly Goeppertia spectabilis, with 
which he is disposed to identify the leaf from 
Coushatta. I have compared the two forms 
carefully and also compared them with the 
material representing Goeppertia in the her
barium of the New York Botanical Garden. I 
do not think the form from Louisiana is .iden
tical with that from Chile. Cryptocarya R . 
. Brown comprises only .10 South American 
species, the 30 additional forms being widely 
distributed in southeastern Asia, Africa, Oce
anica, and Australia. The genus Ayclendron, 

1 Engelhardt, Hermann, Senckenbergische naturf. Gesell. Abh., Bd. 
16, p. 652, pl. 3, figs. 4, S, 9b; pl. 4, fig. 9; pl. 5, fig. 4, 1891. 
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on the other hand, to which Engler and Prantl 
refer the genus Goeppertia N ees as a ~ubgenus, 
contains n1ore than 50 exclusively An1erican 
species. This is the only basis for changing 
the generic reference from Cryptocarya to 
Goeppert:ia, and in the absence of more definite 
s:i1nilar:ities to one rather than to the other I 
prefer to leav-e the species in the genus Cryp
tocarya, where it was placed by its original 
describer. 

Occurrence.-;--Wilcox group, one-fourth of a 
mile abo,7e Coushatta, Reel River Parish, La. 
(collected by G. D. IIarris). 

Oollection.-N ew York Botanical Garden. 

Genus LAlJROPHYLLUM . Goppert. 

LAUilOPH'l'l ... Lillf JUVENALIS Berry, n. sp. 

Plate LXXXVI, figure 4. 

.Desc?'i]Jtion.-;-Sinall leaf, oblong-lanceolate 
in outline, 3 cubic centimeters iii length and 7.5 
1nillin1eters in n1axin1un1 width, the apex 
bluntly pointed and "the base gr~clually nar
rowed, decurring to the point of attachn1ent. 
l\1argin~ en tire, irregularly curved. Texture 
subcoriaceous. :Midrib stout and curved. Lat
eral pri1naries diverge at a very acute angle. 
Upper secondaries, one or two pairs, canlpto
drome. 

A single specimen of this fonn is found in the 
wo.ncler:fully rich collections fron1 Puryear, and 
it is ahnost certainly a juv-enile leaf of one of the 
other vVilcox species of Lauracem described 
frmn n1ature leaves. As it is in1possible to cle
te:nnine which one it is given the distinctive 
nmne of j1.wenalis, which also indicates its ju
venile character. The small size, unfonned 
character .of the venation, decurrent base, and 
unde-veloped petiole are all characters of young 
leav-es, and the diagnosis is further en1phasized 
by the rarity of the fonn, since young leaves are 
n1uch less likely to become detached and pre-

~ served than 1nature leaves. It is al1nost iden
tict1l with the young leaves of all the existing 
species of Lauracem with which it has been 
con1pn,red, especially Oinnamomum camphora 
N ees and Ebennaier, and Oinnamomum bur
mctnni Bhnne. . None of the described Wilcox 
species of Cinnammntml, however, afford any 
close cmnparisons with the present fossil, and 
there is the further possibility that it n1ay rep
resent a juvenile leaf of OreixlaJJhne obtusijolia 
Berry, which is so corinnon in the deposits of 

Wilcox age at Puryear. It is therefore referred 
to the form genus Laurophyllum. 

Occurrence.-Lagrange fonnation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. N ~tionall\1useum. 

LArmOPHYLLmr FLORmi Berry, n. sp. 

Plate LXXXVI, figure 6. 

Description.-Species based on an apetalous 
pedunculate flower of small size with a calyx of 
four, five, or six ovate, bluntly pointed sepals. 
Peduncle stout and curved, about 5.5 1nillin1e
ters in length. Sepals about 3 millin1eters in 
length and 2 1nillimeters in maxin1un1 width. 
Calyx 3.5 millin1eters high and 5 millin1eters in 
dian1eter. Essential organs present but not 
well enough prese1~ved to be characterized. 

This fonn is based on a single speci1nen and 
its counterpart, too poorly preserved to pern1it 
generic detern1ination but obviously the flower 
of some genus of the Lauracem and very similar 
to the flowers of the existing species of Cinna
momunl. 

Occ?J-r?·ence.-Lagrange formation (in beds of 
Wilcox age), It 1niles west of Grand Junction, 
Fayette County, Tenn. (collected by E. W. 
BeiTy). 

Oollection.-U. S. National Museum. 

LArmOPHYLLmr PRE:F'LORmr Berry, n. sp. 
Plu.te LXXXVI, figure 5. 

Description.-Species based on a s1nall flower 
bud which is ahnost certainly referable to the 
Lauracem and very si1nilar to remains often re
fen·ed to the genus Ciln1an1on1um. The speci
nlen, well shown in Plate LXXXVI, figure 5, 
has a .slender curved peduncle about 3 n1illi1ne
ters in length, thickening distad, surn1ounted 
by an unopened perianth, which is spherical in 
forn1 and 2.5 n1illi1neters in dian1eter. It is cer
tainly very sin1ihtr to the unopened buds of the 
existil1g species of Cinnan1on1um, but as so 
many Lauracem h.ave flower buds that are prac
tically indistinguishable it is referred to the 
forn1 genus Laurophyllum. Unless it is abor
tive it represents a different species frmn the 
flower de.scribed as Laurophyllwmfiorum Berry. 

Occurrence.-Lagrange fonnation (in beds of 
Wilcox age), I! miles west of Grand Junction, 
in Fayette County, Tenn. (collected by E. W. 
Berry). · 

Oollection~-u. S. N n,tionall\1useuln. 
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Genus LAURINOXYLON Felix. 

LAURINOXYLON BRANNER! Knowlton. 

·Plate XVI, figures 6-10. 

Laun:noxylon branneri. Knowlton, Arkansas Geol. Sur
vey Ann. Rept. for 1889, vol. 2, p. 256, pl. 9, figs. 
8, 9; pl. 10, figs. 1, 2; pl. 11, fig. 4, 1891. 

Penhallow, Roy. Soc. Canada Trans., 3d ser., vol. 1, 
p. 98, figs. 6-8, 1908. 

Description.-Knowlton's description, pub
lished in 1891, is as follows: 

The annual ring can not be clearly distinguished, 
although there are slight evidences of its having been 
present. The wood cells a1·e thick walled and ordinarily 
arranged in radial rows. The vessels are placed singly or 
arranged in radial rows of from 1 to 3 or rarely 4. · They 
are usually separated by the medullary rays, although in 
one. exceptional in.stance a row of three vessels was in. 
immediate contact with another row of four. vVhen single 
they are oval in shape; wlien more than one, each is modi
fied by pressure. The medullary rays as seen in this sec-

. tion are numerous; two cells broad and usually hut little 
curved in their course. , 

On account of the poor state of pre3ervat~on it is difficult 
to ~ake out the exact shape of the wood cells as seen in 
this section. Some of them have been rather short with 
square ends, but probably the larger number ha' e had 
pointed ends. The medu1lary rays are in vertical plates 
of six to thirty or more rather long cells, and so far as can 
be determined were not provided with pits or markings. 
The large vessels are, of courtle, very prominent in this 
section. 'l'hey are long, rather thick walled, and provided 
with numerous elliptical or nearly circular bordered pits. 

This section, from another portion of the same specimen, 
shows the wood cells clearly. Some have square and 
others i)ointed extremHies. The medullary rays are 
always arranged in two vertical series of from 6 to 30 or 
more cell:>. They are very numerous. * * * 

The large vessels are provided with net-form thickening 
over the entire smface. It seems hardly probable that 
the vessels have been provided with circular-bordered 
pits on one· wall and with net-form thickenings on the 
other, since there can he no satisfactory explanation of 
transition from one to the other in the same vessel, but 
the fact remains that .in all the instances in which .it has 
been possible to make out the nature of the thickening on 
the walls, the circular pits are always confined to the 
radial walls and the net-form thickenings to the tangential 
walls. 1 

This species was based on si~icified specin1ens 
fr01n two different horizons and probably rep
resented by poorly preserved lignitized n1aterial 
from which sections were cut. The exact age 
of these horizons can only be approxi1nately 
deter;mined. The beds in Poinsett County may 
lie near the top of the Wilcox, since recent 
collections from this or a near-by locality on 
Bolivar Creek contain five Wilcox species of 

t See footnote 3, p. 174. 

leaves, which were, however, in place, whereas 
the wood was reworked in the top of the section 
and n1ay be of Claiborne age. It is included in 
the Wilcox flora with a great deal of doubt. 

The second locality is in St. Francis Countv 
and is at the top ·of the Y egua ("Cockfield".,) 
formation or probably at the base of the Jack
son formation. It has been reported by Pen
hallow from the Claiborne of Texa3. The 
species is unique in having been the first ana
t01nical dicotyledonous spec.ies described from 
the United States. It was compared by 
Knowlton with Laurus biseriata, described by 
Caspary 2 fr01n the Tertiary of Russia. 

Occnrrence.-WilcoxO) group, Bolivar Creek, 
near Harrisburg, Poinsett County, Ark. (col
lected by R. E. Call). 

Oollection.-U. s·. National Museum. 

Order MYRTALES . 

Family MYRTACE.lE. 

Genus MYRCIA De Candolle. 

Leaves elongated, linear-lanceolate: 
With obtusely pointed tip ........ Jfyrcia bentonensis. 
Small, falcate, and acuminate .... Jfyrcia grenadensis. 

Leaves small, obovate ................... Jfyrcia parvifolia. 
Leaves ovate, acuminate ............. Jfyrcia puryearensis. 
Leaves lanceolate: 

Falcate, acuminate, marginal vein an appreciable 
distance from the margin ............. Jfyrcia vera. 

Broader, equally pointed at both ends, marginal vein 
close to ·the margin ............... Jfyrcia wortheni. 

MYRCIA VERA Berry, n. sp. 

Plate XC, figure 3. 

Description.-Small, narrow falcate leaves, 
lanceolate in outline, the base pointed and the 
tip elongated and gradually narrowed, acumi
nate. Length 5 to 7 centimeters. Maximum 
width, in basal half of the leaf, 1 centimeter to 
1.6 centimeters. Margins entire, full and regu
larly curved. Petiole short. Midrib curved, 
stout proxi1nad, slender distad. Secondaries 
nearly regularly spaced, at intervals of 2 to 4 
millimeters, diverging fron1 the midrib at ·wide 

·angles but slightly curved upward in their 
outward course, joining a strong 1narginal 
vein that. forn1s a hen1 along the n1argin and 1 
millimeter from it in the proximal part of the 
leaf, becoming closer in the tip; the marginal 
veins diverge fron1 the midrib at acute angles 

2 Caspary, R., Geol.. Specialkarte von Preussen und den 'rhilringischen 
Staaten Abh., Bd. 9, Hefi2, pp. 54-60, pl. 10, figs. 10-17, pl. 11, figs. 1-i, 
1889. 
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:u,t its oxtren1e base and run pD-rallel with the 
Tespective margins to the extreme tip of the 
leaf, one in each limb. The leaves are stiff 
.and coriaceous. 

This species is of a type usually referred by 
paleobotn.nists to the allied genus Eucalyptus 
or Myrtus, to which so n1any fossil species 
frmn the Upper Cretaceous to the present have 
been placed, and it is not very different from 
the widespread EucalyzJtus oceanica Unger of 
the European 1'ertiary. I have con1pared it 
with all the existing genera of Myrtacern and 
have cmne to the conclusion that it is indu
bitably a species of ~1yrcia. Among the exist
ing species it is close to 11yrcia rostrata De 
C11ndolle and 1('/jrcia acutata Berg, both species 
·of tropical Brazil. An1ong fossil species, of 
which only one or two have been referred to 
this genus, it is almost identical with JJ!yrcia 
lanc~folia Friedrich, 1 described frmn the Oligo
cene of Saxony (Eisleben), which has the same 
fonn and venation but is slightly smaller and 
has smnewhat more numerous secondaries. 
·The genus ~1yrcia is considered to con1prise 
n1ore than 400 existing species, and though this 
nmnber is probably too large it renutins one of 
the n1ost ilnportant genera of the American 
Myrtacern. It ranges fron1 the West Indies 
. and ~1exico to Uruguay and Chile, and most of 
the species are found in tropical South America. 

OcC'nrrence.-I-Iolly Springs sand, gully at 
Oxford, Lafayette County, ~1iss. (collected by 
E. W. Berry). Lagrange formation (in the 
beds of Wilcox age), Puryear, fienry County, 
Tenn. (collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

~!YIWIA WOl~THENII (Lesquereu..x). 

Plate XC, figures 2 and 10. 

.Saz.i.:c Worthenii. Lesquereux, Am. Philos. Soc. Trans., 
vol. 13, p: 414, pl. 15, fig. 7, 1869. 

DescrizJtion.-Snlall leaves, lanceolate in 
.general outline. Length about 5 or 6 centi
m.eters. ~1axin1mn width, in the 1niddle part 
of the leaf, about 1.25 centin1eters. Apex and , 
bn.se regularly,. sharply, and about equally 
pointed; Margins entire. Texture subcoriace
·ous. · Petiole short and rather stout, about 3 
1nillin1eters in length. Midrib stout, smnewhat 
flexuous. Secondaries thin, very nmnerous, 

I Friedrich, Paul, Bcitritgo zw· l(cnntniss der 'l'ertiitrflora der Provinz 
Sachsun, p. 205, pl. 25, flg. lG, 1883. 

subparallel. They diverge from the n1idrib at 
approximately regular intervals of 1.5 to 2 
millin1eters, at angles of about 50° to 55°, curv
ing but slightly to the n1arginal region, where 
their tips are joined by an aerodrome vein on 
either side, close to and parallel with the n1argin. 
This acrodron1e vein 1nay be smnewhat arched, 
giving the secondaries a pseudocamptodrome 
appearance. 

This species was described as a Salix by 
Lesquereux from material collected in southern 
Illinois and western Tennessee. Although the 
type material is lost, there is little doubt that 
the specin1ens fron1 Tennessee referred to this 
species are. identical with the material now 
under consideration. They show no charac- · 
ters that serve to suggest the genus Salix, 
which would be a most anomalous elmnent if 
found in the Wilcox flora. The secondaries 
are numerous, relatively straight, and united 
by n1arginal veins as in the Myrtacern and sug
gest a close relationship with the other species 
of Myrcia found in this flora. 

The specific na.n1e is given in honor of the 
late Prof. A. fl. Worthen, the eminent State 
geologist of Illinois at the time Lesquereux 
wrote. . 

Occurrence.-Lagrange formation (in heels of 
Wilcox age): Mound City, Pulaski County, Ill . 
(collected .by A. H. Worthen); La Grange, 
Fayette County, Tenn. (collected by J. M. 
Safford); and Puryear, I-Ienry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museun1. 

MYRCIA PARVIFOLIA Berry, n. sp. 

Plate XC, figure 1. 

Descript'ion.-Leaves small, obovate in out
line, the apex rounded or bluntly pointed and 
the base narrowed and pointed. Length about 
3 centin1eters. Mn.ximum width, at or above 
the Iniddle, about 1 centimeter. Margins very 
entire. Texture coriaceous. Petiole short and 
stout, tumid proximad, about 2.5 1nillimeters in 
length. ~1idrib stout, slightly eurved. Second
aries relatively stout, nu1nerous, parallel; about 
15 subopposite to alternate. pairs diverge from 
the n1idrib at approximately unifonn inter
val~ of about 2 n1illimeters; they pursue a nearly 
straight course to the margins, ·where their tips 
are joined by an acrodrotne n1a.rginal vein on· 
each side, parallel with and very close to the 
margin, from which it ean only with difficulty 
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be distinguished; easily seen with magnification; 
angles of divergence of the secondaries open, 
about 50° to 55°. Tertiaries immersed in the 
thick leaf substance. 

This coriaceous little leaf by its size, texture, 
and especially its venation is referable to the 
genus Myrcin.. It is 1narkedly different from 
the larger lanceolate-acun1inate ]{yrcia vera 
Berry from the deposits of Wilcox age at Pur
year or from the linear-lanceolate J.fyrciet ben
tonensis Berry frmn the Wilcox of Arkansas. 
It somewhat resembles a form fron1 the Ter
tiary of Ecuador described by Engelhardt 1 

as Pterogyne oblongifolia. Europen,n Tertiary 
forms of this type are often referred to the 
oriental 1nyrtaceous genus Metrosideros R. 
Brown. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, I-Ienry County, Tenn. 
(collected hy E. W. Berry). 

Oollection.-U. S. National :Museum. 

~1YRCIA GRENADENSIS Berry, n. sp. 

Plate XCI, figure 3. 

Description.-Leaves small, narrowly elon
gate-lanceolate, somewhat. inequilateral and 
fn.lcate in general outline, widest near the Inid
clle n.nd gradually narrowing to the equally ex
tended and acnn1inate apex and base, both of 
which are somewhat inequilateral. Length 
about 4 c.entimeters. Maximum width about 
4.5 n1illi1neters. :Margins strict. and entire. 
Texture coriaceou3. No petiole is differenti
ated, as the gradually narrowing margins ex
tend to the point of attaehrnent of the leaf as 
petiolar wings. 11iclrib very stout ·through
out its length, curved, relatively prorninent on 
the lower surface of the leaf, longitudinally 
striated. Seconda~ies thin, large]y in1mersed 
in the substance of the leaf; numerous thin 
pairs diverge fr01n the n1idrib at angles of 
about 65° at intervals of 1 to 2 mi1lin1eters; 
they pursue a nearly straight coui·se to the 
acrodr01ne vein which elosely parallels each 
margin. 

This species is readily separable from the 
other Wilcox species that have been referred 
to this genps by its narrow and elongate
lanceolate form· and its acuminate apex and 
base. Among these species it is most similar 

I Engelhardt, Hermann, Senckenbergische naturf. Gesell. Abh., vol 
19, p. 2, pl. 2, figs. 21, 22, 1895. 

to Myrcia vera Berry but differs in its relatively 
narrower, more elongate forn1 and its narrower 
more extended base. Its secondaries are less 
numerous than those of the sn1aller leaves of 
llf.vrc~et bentonensis Berry and in addition it 
differs in having an acuminate tip instead of 
an obtuse tip. An1ong prev!ously described 
species in other genera the species under dis
cussion is almost identical in size and outline 
with Eugeniet densinervia (Lesquereux) Berry, 
which comes from the upper part of the beds: 

·of Wilcox age at Somerville, Tenn. In well
preserved .material there is no danger of con
fusing the two, as the venation is very different, 
Eugenia densinervia having anastomosing veins 
and lacking the marginal veins. A number of 
existing species of Myrcia have leaves very 
similar to those of this fossil species. 

Occurrence.-Grenada formation, Grenada, 
Grenada County, Miss. (collected by E. N. 
Lowe and E. W. Berry). 

Oollection.-U. S. National Museum. 

MYRCIA P.URYEARENSIS Berry, n. sp. 

Plate XCI, figures 1 and 2. 

Descri1Jtion.-Leaves relatively short, ovate 
in outline, the tip narrowed and acun1inate and 
the base abruptly pointed. · Length about 
4.5 centimeters. Mttximum width, at or below 
the middle, about 1. 7 centimeters. Margins 
entire. Texture subcoriaceous. Petiole stout, 
tumid proximad, about 4.5 millimeters in 
length. Midrib stout, prominent, curved.· Sec
ondaries thin, nun1erous, subparallel, n1ore or 
less imnwrsed in the leaf substance; they di
verge from the midrib at angles of about 65° at 
intervals of about 1.5 millimeters, ·running 
with but slight or no curvature, some of them 
forked, ending in a marginal vein which runs 
along the extr~me margin of the leaf. Tertiaries 
mostly immersed, straight, joining the sec
ondaries a.t very acute angles. 

This characteristic species is sparingly repre
sented in the collections. As far as known the 
leaves are invariably inequilateral, one side of 
the lan1ina being distinctly wider and fuller 
than the opposite side. Among the other 
Wilcox species of Myrcia it is somewhat larger 
and much wider than llfyrcia parvifolia Berry · 
or ~Myrcia worthenii (Lesquereux) Berry; It is 
n1uch shorter and wider than the lanceolate
leafed Myrciet vera Berry or the elongated 
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linear-leafed :A1yrcia bentonensis. Berry. It is 
very close to a nun1ber · of existing species of 
Myrcia and 1nay be con1pared with the leaves of 
J..fyrcia rostrata De Candolle. With the excep
tion of the produced acumen of the modern 
species the fossil is closely comparable with 
the tropical ·American J.tf.vrcia terebinthacea 
Popp, figuTes of the leaves of which are given 
by Et.tingshausen.1 It also greatly resen1bles 
a forn1 described by Engelhardt 2 as J.1yrcia 
antediluviana from the Tertiary of Ecuador. 

OccuT?'ence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Collection.-U. S. National Museum. 

M1.'"RCIA BENTONENSIS Berry. 

Plate XC, figmes 7-9. 

Quercus retracla. Lesquereux (in part), Am. Phi.los. Soc. 
Trans., vol. 13, p. 41G,-pl. 16, 11g. 4 (not fig. 5), 1869. 

Knowlton, in Harris, G. D., Arkansas Geol. Smvey 
Ann. Hept. for 1892, vol. 2, p. 56, 1894. 

Description.-Leaves linear-lanceolate in out
line, the apex bhmtly pointed or rounded, and 
the base narrowly pointed. Length ranges 
fr01n 7 to 12 centimeters. :Maximu1n wid.th, 
in the tniddle part of the leaf, ranges fron1 0. 7 
centi1neter to 1.5 centimeters. Margins en
tire. Texture coriaceous. Petiole short or 
wanting. Midrib stout. Secondaries thin, nu
nlerous, regularly spaced at intervals of about 
1.5 n1illilneters, divergil1g fron1 t]?.e 1nidrib at 
angles of 60° to 70°, straight in their course, 
their tips joined by a thin aerodrome vein close 
to and parallel with the n1argin. 

This species was bnsed, in the first instance, 
oi.1 a single· specimen, collected 1nany years ago 
at Benton, Ark., by R. E. Call for the Arkan
sns Geological Survey. It was subsequently 
discovered at several locnlities along the east
ern shore of the Mississippi embayn1ent in Mis
sissippi and Tennessee and survives the Wilcox, 
being present in the St. Maurice formation 
(lower formation of Claiborne group) of Cleve
land County, Ark. 

It suggests fossil forn1s that have been re
fen·ed to the genera Eucalyptus; N erium, Ficus, 
and Apocynophyllu1n, but appears to be most 
like the genus MyTcia, which has so n1any ex-

I Ettingshauscn, C. von, Die Blattskelete der Dicotyledonen, p. 195, 
figs: 200, 210, 1801. 

D Engollmrdt, Hermann, Sonckenberg.ischo naturf. Gesell. Abh., vol. 
19, p. 17, pl. 15, fig. 15, 1895. 

isting species in the American Tropics. It may 
be con1pared with certain existing species of 
Myrcia. Among fossil forms it is similar to 
Nerium parisiense Saporta,3 from the 1niddle 
Eocene (Lutetian) of the Paris Basin. It is 
also n1uch like the Myrcia from the Green River 
forn1ation, which Newberry 4 identified as Salix 
angusta and which n1ay be a deseendant of thi3 
southern Eocene forn1. 

Occurrence.-Grenada formation, Grenada, 
Grenada County, Miss. (collected by E. N. Lowe 
nnd E. W. Berry). Ackennan formation, I-Iur
leys, Benton County (formerly part of Tippah 
County), Miss. (collect~d by E .. W. I-Iilgard). 
Holly Springs sand, Oxford ravine, Lafayette 
County (common), Miss. (collected by E. W. 
Berry). Wilcox group, Benton, Saline County, 
Ark. (collected by R. E. Call). Lagrange for
mation (in beds of Wilcox age), Puryear, Henry 
County (collected by E. W. Berry), and 1-2- miles 
west of Grand Junction, in Fayette County, 
Tenn. (collected by L. C. Johnson). 

Oollections.-U. S. National Museum. 

Genus EUGENIA Linne. 

EUGENIA DENSINERVIA (Lesquereux). 

Salix(?) densinervis. Lesquereux, Am. Jom. Sci., 2d ser., 
vol. 27, p. 364, 1859. 

Lesquereux, in Safford, J. M., Geology of Tennessee, 
p. 427, pl. K, fig. 9, 1869. 

Louglll'idge, H.eport on the geological and economic 
featu~es of the Jackson's pmchase region, p. 197, 
fig. 9, 1888. . 

Description.-Leaves narrowly lanceolate in 
general outline, slightly falcate, gradually nar
rowed from the middle to the acu1ninate apex 
and· the equally pointed base. Length about 
5.5 centimeters. Maximum width, 1nidway be
tween the apex and base, about 4.5 millimeters. 
Mttrgins entire. Texture subcoriaceous. Peti
ole missing. Midrib stout, curved, and pronli
nent. Secondaries very thin, numerous, closely 
spaced, diverging from the midrib at angles <;>f 

about 35°, connected by oblique nervilles of the 
same caliber as the secondaries, giving then1 the 
appearance of inosculating. 

This species is based on the form described 
by.Lesquereux as a Sali.-x:, although he queried 
this generic determination and says that when 

a Saporta, G. de, Le monde des plantas avant !'apparition de l'homme, 
p. 227, fig. 46, 1879. 

4Newberry, J. S., U.S. Geol. Survey M:on. 35, p. 54, pl. G5, fig. 2, 1898, 
Hollick in a footnote on p. 55 calls attention to the Eucalyptus-like 
vena~ion of this form. 
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better 1naterial is found the plant will probably 
be referred to another genus. Although no 
new material has been obtained in subsequent 
collections, I have ventured to transfer this 
form to the genus Eugenia, with which in n1y 
judgment it shows the greatest affinity. It is 
1nuch narrower anP. more elongated than the 
associated Eugenia hilgardiana Berry. Other 
Wilcox plants which resemble the present spe
cies are Sapindus linearifolius Berry and Myr
cia bentonensis Berry. Both are somewhat 
larger and differ decidedly in their venation 
characters. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Somerville, Fayette County, Tenn. 
(collected by J. M. Safford). 

Oollection.-Location of type unknown. 

EuGENIA HILGARDIANA Berry, n. sp. 

Plate XC, figure 6. 

Sapindus undulatus Alexander Braun. Lesquereux, 
Am. Philos. Soc. Trans., vol. 13, p. 420, pl. 22, 
fig. 6, 1869. 

Description.-Leaves small, ovate-lanceolate 
. in outline, the apex n'arrowed and bluntly 

pointed and the base ratJ:Ier narrow and cune
ate. Length about 4 centimeters. Maximum 
width, in the lower half of the leaf, about 1.5 
centimeters. Margins entire, slightly wavy 
and markedly revolute. Texture very . thick 
and coriaceous. Petiole if present very stout, 
not preserved. Midrib extremely stout, curved, 
prominent on the lower surface. Secondaries 
rather stout, thin compared with the midrib, 
1nore or less immersed in the thick leaf sub
stance; five or six subopposite pairs diverge 
from the midrib at acute angles of about 30°, 
pursuing a nearly straight ascending course, 
subparallel, the lower pairs parallel with the 
lower margins of the leaf, all curving approxi
mately parallel with the lateral margins toward 
their camptodrome tips. 

This species is 'J?ased on the single specimen 
collected by Prof. Hilgard half a century ago 
and identified by Lesquereu.x with Sapindus 
undulatus Alexander Braun, with which it has 
practically nothing in common. The illustra
tion of the type specimen given in Plate XC, 
figure 6, brings out its true character and shows 
its thick form and revolute margins. It is 
named in honor of E. W. I-Iilgard, the veteran 
southern geologist who did such a large a~nount 
of most excellent and lasting pioneer work on 

the geology of our Southern States. The genus 
was na1ned by Linne in commemoration of 
Prince Eugene of Savoy, an early patron of 
botany, and by an unintentional combination 
serves also to commemorate the Christian name 
of the geologist to whom the present species is. 
dedicated. 

Eugenia hilgardiana can scarcely be distin
guished from some of the leaves of three of the 
existing species that reach southern Florida
Eugenia axillaris Willdenow, Eugenia rhombea 
Krug and Urban, and Eugenia corifusa De Can
dolle, all coastal tropical forms. 

The genus comprises several hundred exist
ing species (about 500 according to Sargent) 
and is common in the Tropics of both the East
ern and Western hemispheres, with littoral 
species in both regions. 

Occurrence.-Ackerman formation, Hurleyst 
Benton County (formerly part of Tippah 
County), Miss. (collected by E. W. Hilgard). 

Oollection.-U. S. National Museum. 

EuGENIA PURYEARENSIS Berry, n. sp. 

Plate XC, figures 11 and 12. 

Description.-Leaves small, elliptical-ovate 
and somewhat inequilateral in general out
line, sessile, '\videst near the middle and 
tapering about equally distad and proximad. 
Tip bluntly pointed. Base broadly cuneate. 
Length about 2 centimeters. Maximum width 
about 11.5 millimeters; the lainina on one side 
of the· midrib at least 2 millimeters wider than 
that on the opposite side. Midrib extremely 
stout and prominent at the base, longitudinally 
striated, 1.5 to 2 millimeters in diameter, taper
ing rapidly upward until it is not at all pronli
nent and scarcely discernible in the tip. l\1ar
gins entire and full, especially on the broader 
side of the lamina. Texture very coriaceous. 
Secondaries and tertiaries entirely immersed in 
the thick substance of the leaf. 

This small-leafed species is well character-· 
· ized and is apparently referable to the genus 
Eugenia. Among the other Wilcox species of' 
Eugenia it shows considerable resemblance to· 
Eugenia hilgardiana Berry but differs in its. 
less elongate form and smaller size and in lack
ing the prominent ascending secondaries of that 
species. . It comes from a. higher horizon in the 
Wilcox than Eugenia hilgardiana, and like it. 
seems to be of rare occurrence. 
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Occun·e71Ce.-Lagrange formation (in beds ·of 
Wilcox lige), Puryear, I-Ienry County, Tenn. 
(colle~ted by E. W. Berry). 

Oollection.-U. S. N ationn1 ~1useun1. 

n1un1 width, in the middle part of the leaf, 
about 3.5 centimeters. :Midrib rather stout. 
Secon?-aries thi~1, numerous, close set, subpar
allel, In places forked and anaston1osin0' · they 
d

. f 01 

EuGENIA GHENADENSIS Berry, n. sp. Iverge rom the n1idrib n,t wide angles and pur-
Plate XCI, figures 4 and 5. sue a nearly straight course aln1ost to the n1ar-

Desc1'iption.-Leaves Inediun1 sized for this gin, where their ends are joined· by a InarO'inal 
genus, lanceolate in general outline, widest at or vein parallel with the entire margin. " 
slightly below_ tl,:e Inidclle, fron1 which point This characteristic new species resembles a 
they taper nln1ost equnlly in both directions in · number of existing American genera of the ~1yr
the sn1aller leaves, -although :in the larger leaves tacern as well as severnl West Indian species of 
th? base is wider than the tip. Apex abniptly Sapotacern, especinlly of the genus Chrysophyl
pointed. Base cuneate. Length ranges from lum. It also resembles several species of the 
5.5 to 7 centin1eters. ~1aximum width at or myrta;ceous genus Aulomyrcia Berg (~1yrcia 
slightly below the n1iddle, ranges fr~1n '1.5 to De Candolle) from tropical South America but 
2 centin1eters. ~1argins entire, invariably is especially cl?se to certain species of C~lyp
sonlewhn,t irregularly undulate in the 1naterinl tr~nthes, . particularly Oalyptranthes syzygium 
collected. Texture coriaceous. Petiole short, (Lmne) Swartz, which is a shrub or sn1all tree 
very stout, and ·nniCh curved, about 3 milli.,. 20 or 30 feet in height ranging from sea level to 
n1eters in length. ~1idrib stout throughout its the mountains in rich woods on the West In
length, pr01ninent. Secondaries numerous dian islands, and mostly an upland form. 
thin, brochiclodron1e; they diverge fron1 tl~~ Some .modern stu~ents refer it to the allied 
midrib at acute angles of about 35° and curve genus Chytraculia R. Brown. The fossil is 
but" slightly in their ascending course, being near the nlaximunl in size of the leaves of this 
scarcely distinguishable fron1 the tertiaries and spec_ies_ and ~excep~ for its more sharply pointed 
not at all differentiated in the upper part of ·tip IS IdentiCal w1th the leaves of this recent 
the leaf. 1'ertiaries thin, fo:nning a close-set species in all its charactm~s. 
ascending transverse areolation. Among previously described fossil forn1s it is 

This species is well distinguished amonO' the per~aps ~lost li~e the somewhat sn1aller Jf.vrtus 
Wilcox species of Eugenia, being longe1:' and rect~nerv~s, whiCh is described by Saportal 
narrower than Eugenia hilgardiana Berry, which from the Oligocene (Tongrian) of St. Zacharie 
also differs in its thicker n1idrib, fewer, stouter in southeastern France. 
secondaries, and tertiary l).reol11tion. The other The genus Calyptranthes appears to be an 
Wilcoxspecies,Eugeniadensinervia(Lesquereux) early branch of the Eugenia-~1yrcia plexus, 
Berry, is a sn1all linear-lanceolate falcate forn1 suppo_sed to have been ln.rgely developed in the 
quite unlike Eugenia gTenadensis. The leaves of Amencan tropics during the Ci·etaceous. As 
a nun1ber of existing species of Eugenia closely tre~ted by Niedenzu 

2 
it comprises about 70 

resen1ble those of th.e fossil species. Those that species, -ranging from ~1exico and the West In
re_ach our s~uther~ coast are as a rule relatively dies to southern Brazil. Several insular fonns 
w1der, but Eugen~a confusa De Candolle is not have been referred to this genus on evidence 
very dissi1nilar frmn the fossil form. which I believe is insufficient. These are 3 forn1s 

OccuTrence.-Grenada formation, Grenada fron1 the Fiji Islands, 1 from Africa and ~1auri
Gre.nada County, Miss. (collected by E. N. Low~ tius, and 1 frmn Java. With these exceptions 
and E. W. Berry). the genus is entirel_y An1erican in the existing 

Oollection.-U. S. National Museum. flora. An undescnbed fossil species is present 
Genus CALYPTRANTHES Swartz. in the Oligocene of the Isthmus of Panama. 

CALYPTU.ANTHES EOCENICA Berry, n. sp. ' 'Occurrence.-Lagrange forn1ation (in beds of 
Plate XC, figure 5. W~lcox age)' Puryear, l-Ienry CoQnty, Tenn. 

D 
· · R" (collected by E. W. Berry). 

. escnptwn.-:- 1gid coriaceous leaves, ellip-
t l t tl

. tl b b Oollection.-U. S. National Museun1. 
ICtt or ovn, ·e 1.11 ou me, 10 ase roadly cune-

11to or rounded, and the tip acute and not ex
tended. Length itbout 7 centimeters. ~1axi-

' 1 Saporta, G. de, Etudes sur la vegetation du sud-est do Ia Franco a 
1 6poquc tertiaire, vol. 1, p. 251, pl. 11, fig. 5, 1863. 

2 Engler, A., and Prantl, K., Die nati.irlichen Pflanzenfamilien, 1893. 
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Family COMBRETACE.lE. 

Genus LAGUNCULARIA Gartner. 

LAGUNCULARIA PRERACEMOSA Berry, n. sp. 

Plate XCV, figures 4-8. 

Description.-Leaves somewhat variable in 
size and outline, elliptical or oblong-elliptical. 
Length 4 to 6 centimeters, averaging about 5 
centimeters. Maximum width, midway be
tween the apex and the base, 2 to 2.5 centime
ters. · Apex more or less broadly rounded in 
specimens slightly emarginate. ·Base a coun
terpart of the apex in outline. The lateral 
margins may be approximately parallel with 
the broadly rounded apex and base or they may 
be gently and equally curved in both directions 
from the region of maximum width, and in 
these specin1ens the apex and base are more 
narrowly rounded. Petiole short, stout, and 
curved, ·about 4 millimeters in length. Midrib 
stout and straight. Secondaries thin, numer
ous, and camptodrome, diverging from the mid
rib at wide angles and immersed in the leaf sub
stance. Margins entire. Texture coriaceous, 
slightly rugose. Fruit turbinate, several 
ribbed, ligneous, the corona composed of sev
eral rather long, somewhat recurved coriaceous 
acute teeth, presumably a one-seeded coriace
ous drupe as in the modern species. 

This species is one of those rare fossil forms 
represented by both foliage and fruit, for 
though the leaves and fruit were not found in 
organic union they are associated in the same 
deposits, and i have no doubt were borne 
by the same· tree, ·since both are character
istic. 

Both. the leaves and fruit are so much like 
those of the existing Laguncularia racemosa 
Gartner ·that it seems reasonably certain that 
they represent its Eocene progenitor. The 
leaves are almost identical with the existing 
species in outline and venation and have the 
same thick rugose texture, the only difference 
being in the somewhat shorter petioles of the 
fossils and their lack of tuberculation on the 
surface in the marginal region. The fruits are 
also nearly identical with those of the existing 
species. They are shorter and relatively 
broader and the coronal teeth are longer and 
fewer in number, thus resembling more nearly 
the unripe fruits of the existing species. The 
number of ribs is proba~ly the same as in the 

existing form, but this feature can not be n1ade 
out positively. 
. The genus Laguncularia is monotypic in the 

existing flora, and its single species, Laguncu
laria racemosa Gartner, the buttonwood or 
white mangrove, inhabits muddy tidal shores 
of estuaries and lagoons. It is common in 
southern Florida southward fron1 Cape Cana
veral and Cedar Keys, in Bern1uda, and through
out tropical America-the Bahamas, Antilles, 
l\1exico, Central An1erica, and northern South 
America. It is also found along the west coast 
of Africa in the equatorial belt. Although I 
know of no experimental evidence, this distri
bution would indicate that the sn1all ligneous 
fruits withstand submergence for long periods 
and that the species is distributed by ocean 
currents. 

Laguncularia preracemosa is one of those for
tunate finds which enable the student to piece 
together the scraps of evidence and to build up 
a reasonable picture of the physiography, cli
mate, and ecologic grouping of the Wilcox flora. 
This is, so far as I know, the first recorded 
occurrence of a fossil· species of Laguncularia, 
and though Tertiary species with leaves of simi
lar outline have been described, for exan1ple, 
Mimosites adenanthera Unger 1 from Radoboj in 
Croatia, there is little difficulty in distinguish
ing them. 

There are also similar leaves of unrelated 
species in the Wilcox flora that might in the ab
sence of the rare fruits be confused with the 
present species. These are the ~oliowing forms: 
Mimusops sieberifolia Berry, which is found in 
the same deposits as Lagunculmoia preracemosa 
but is distinguishable by its more elongate forn1, 
slightly revolute margin, and much more promi
nent and different venation; Sophora wilcoxiana 
Berry, also found at Puryear, Tenn., whose leaf
lets are thinner and t3lightly inequilateral, and 
have a· different venation and an almost obsolete 
petiolule; Cassia wilcoxiana Berry, in which the 
outline of the leaves is much like the most taper
ing forms of Laguncularia, but the venation is 
somewhat different and the leaflets are sessile. 

Occurrence.-Holly Springs sand, I-Iolly 
Springs, Marshall County, Miss. (collected by 
E. W. Berry). Lagrange formation (in beds of 
Wilcox age), Puryear, Henry Comity, ·Tenn. 
(collected by E. W. Berry). · 

Collections.-D. S. National Museu1n. 

1 Unger, Franz, Diefossile Flora von Radoboj, p.155, pl. 3. fig. 2, 18(i9. 
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Genus COMBRETUM Linne. 

CoMBRETUM OVALIS (Lesquereux) Berry. 

Plates XCIII, figure 1, and XCIV, figure 1.. 

:Magnolia ovalis. Lesquereux, Am. Philos. Soc. Trans., 
vol. 13, p. 422, pl. 21, figs. 3, 4, 1869. 

Knowlton, Am. Geologist, vol. Hi, p. 308, 1895. 
Jfagnolia cordijolia. Lesquereux, An~. Philos. Soc. 

Trans., vol. 13, p. 422, pl. 22, figs. 1, 2, 1869. 

Description.-Leaves relatively large, ellipti
cal or orbicular in general outline, the apex 
broadly rounded or bluntly pointed, the base 
very broadly rou1~ded or truncate. Length 
ranges fr01n 12 to 15 centin1eters. · Maximum 
width, in the middle part of the leaf, ranges 
fr01n 5.5 to 12 centimeters, ayeraging about 9 
centin1eters. Margins entire, full, and rather 
evenly rounded. Leaf substance thin but ap
parently subcoriaceous. Petiole very stout 
and curved, not preserved for its full length in 
any of the 1naterial. :Midrib very stout, 
curYecl; if pr01ninent in life it has been flat
tened eluTing fossilization, but the fact that it is 
longitudinally channeled favors the supposition 
that it was 1nore or less pron1inent, the lines 
being clue to collapse caused by pressure. 
Secondaries relatiYely thin, not prominent, 
their spacing vu.riable, in general rather ren1ote; 
they branch fron1 the n1.idrib at angles of 45° or 
more, pursue a regularly curved subparallel 
cot1rse, and u.re cmnptoclrome in the marginal 
region. There are usually about eight suboppo
site to alternate pairs. Tertiary venation en
tirely obsolete. 

I'hcse lea yes exhibit considerable variation in 
outline and n1ost of them are conspicuously 
incquilateral; the la1nina of one of the larger 
specin1e:ns has an extren1e ''riclth of 8.5 centi
metersononesicle and only 4 centimeters on the 
other side. The apex 1nay be broadly rounded 
or slightly extended; I doubt if it was ever 
pointed. 'fhe large specin1en illustrated by 
Lesquereux as J1agnolia cordifolia in his figure 1 
apparently terminated in a point, but by chip
ping away more of the matrix in the type speci
nlen it was found that the distal margin was 
abruptly rounded off. 

'fhe nutterial on which the present species is 
established fonned the basis for two species 
that were referred by Lesquereux to the genus 
:Magnolia, although he states that they are 
unlike any true ·:Magnolias known to him. In 
this he is entirely correct. There is consider-

502430--16----21 

able variation in the material but no basis for 
specific segregation, and the variable apex, 
inequilateral form, obsolete tertiaries, and thin 

·texture, are all characters unlike ·:Magnolia. 
On the other hand they are paralleled in the 
n1odern genus Combretum. This ·fact, coupled · 
with the presence of lea Yes of Terminalia in this 
flora, characteristic fruits of Terminalia in this 
and in European Eocene floras, leaves, and 
fruits of Laguncularia in this flora, a combre
taceous flower in this flora, and combretaceous 
wood (Combretacinium Felix) in the European 
Eocene flora, all indicate the abundance of the 
Com bretacern in the Eocene and the prevalence 
of physical conditions unsuited for Magnolia. 
Leaves of Combretun1 have been described by 
Massalongo, 0. Weber, and Heer fron1 the 
European Tertiary, three species occur in the 
Wilcox flora, and another in the Claiborne flora. 
Engelhardt has described two species from the 
Tertiary of Chile, and Menzel described a spe
cies of Combretiphyllum from the Oligocene of 
Bohemia. 

The present species occurs in the Raton for
mation of the Rocky Mountain province and is 
refe~red by Knowlton to Magnolia. 

Occurrence.-Ackern1a11. formation, Hurleys, 
Benton County . (formerly a part of Tippah 
County), Miss. (collected by E. W. Hilgard). 
Wilcox group, Old Port Caddo Landing, Little 
Cypress Bayou, I-Iarrison County, Tex. (col
lected by T. W. Vaughan). Lagrange fornla
tion (in beds of Wilcox age), 1 n1ile south of 
Grand Junction, in Fayette County, Tenn. (col
lected by E. W. Berry). 

Oollections.-V. S. National Museum. 

CoMBRETUM WILCOXENSIS Berry, n. sp. 
Plate LXXXIX, figures 1 and 2. 

Description.-Leaves medium sized, elliptical 
in general outline, the tip bluntly pointed and 
the base cuneate and decurrent. Length ranges 
from 12 to 15 centimeters. Maximum width, 
in the middle or lower part of the leaf, 6 to 10 
centimeters. Petiole curved, extremely stout 
and channeled, between 4 and 5 ceJ?.tj.meters in 
length. Margins entire, conspicuously_ undu
late and somewhat revolute. Leaf substance 
thick and coriaceous. Midrib stout, prominent 
on the lower surfac.e of the leaf and narrow on 
the upper surface. Secondaries relatively nar
row on the upper surface. Secondaries rela- · 
tively (not actually) thin; eight or nine subop-
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posite pairs diverge from the midrib at angle's 
of 45° to 50°, subparallel, unequally spaced, 
rather straightly ascending to the 1narginal 
region, where they curve upward in a campto
drome n1anner close to and parallel with the 
marginal undulations. Tertin,ries immersed 
and obsolete. 

The distinctive characters of this striking 
form are well shown by the photograph of the 
basal and distal portions of the leaves lying 
close together in the clays, the basal portions 
showing the under surface and the distal por
tions the upper surface. The species, though 
fragmentary, is not rare and the fragments are 
assembled in the drawing of a complete leaf 
which shows the n1inimum of size and width 
rather than the maximum, the long stout 
petiole also giving it a more slender appear
ance than it really possesses. These leaves are 
well marked, only slightly variable, and more 
or less inequilateral but not nearly to the ex
tent of Oombretum oval is. 

They are readily distinguishable from the 
orbicular-like leaves of Oombretum ovalis, and 
their long stout channeled petiole is unlike that 
of any other known member of the Wilcox 
flora. They are not dissimilar from the leaves 
of several existing American species of Com
bretum and constitute another striking ele
ment of the Wilcox flora. They are not espe-. 
cially close to any described fossil species of 
Combretum. 

The existing species of Combretum number 
about 130, of which about half are trees. They 
are widely distributed in the tropical and sub
tropical regions of both the old and new world 
but do not reach the southern border of the 
United States. They are absent in 1\.ustralia, 
New Zealand, and Oceanica. About 35 species 
are endemic in South America. Several spe
cies, scandent in habit, extend through the 
West Indies from South America to Cuba. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

CoMBRETUM OBOVALIS Berry,~· sp. 

Plate XCI, figures 6 a.nd 7. 

Description.-Large coarse, somewhat in
equilateralleaves, elliptical-obovate in general 
outline, widest above the middle, the apex 
broadly rounded, ·slightly retuse ·and finally 

prominently mucronate and the base abruptly 
rounded and finally cuneate. Length about 
13 centimeters. Maximum width about 7.75 
centimeters. Margins entire. Texture thick 
and coriaceous. Petiole very stout, not pre
served. Midrib extraordinarily stout through
out, 3 millimeters in diameter at the base, very 
prominent on the lower surface of the leaf. 
Secondaries stout; about eight pairs diverge 
frmn the midrib at angles of about 55° to 60°, 
curving but slightly in their cou1~ses, cmnpto
drome in the marginal region. Tertiaries 
immersed in the leaf substance. 

This is a very characteristic form, with its 
broadretuse and then apiculate tip, itsroundedly 
constricted and then cuneate base, and its very 

· thick texture and coarse venation. In its 
coarse texture and elliptical form it resembles . 
Oombretum .ovalis (Lesquereux) Berry, which, 
however, is relatively shorter and wi<;ler and has 
a pointed tip, fewer secondaries, and a broad, 
evenly rounded base. The other Wilcox species 
of Combretum, Oombretum wilcoxensis Berry, 
.is not quite so coarsely veined and is relatively 
longer and narrower, being gradually narrow~d 
from about the middl-e upward to the obtusely 
poin~ed tip. 

Occurrence.-Lagrange .formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). Wilcox group, 
near ·Mansfield, De- So to Parish, La. (collected 
by Mr. Fox). 

Oollection.-U. S. National Museum. 

Genus COMBRETANTHITES Berry. 

Combretanthites. BHry, U. S. Nat. Mus. Proc., vol. 45t 
p. 261, 1913. 

This genus was proposed for the following 
species, which is based on a fossil flower refer
able to the Combretacere and very similar to 
the flowers of some of the species of Combretum. 
To avoid any seeming inaccuracies the species 
is described in detail from the speci1nen, even 
though such a method repeats some of the 
floral charact~rs that run through the family. 

CoMBRETANTHITEs EOCENICA Berry. 

Plate XCVI, figures 1-5. 

Combretanthites eocenica. Berry, U. S. Nat. Mus. Proc.t 
vol. 45, p. 262, pl. 21, 1913. 

Description.-This species is based on the 
exceptionally preserved flower shown in natural 
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size in Plate XCVI, figure 1, lying across a leaf" 
of Octssio.~ emarginata Berry, the other markings 
on the len£ being those of a well-marked leaf
spot fungus. Before describing the flower in 
detail it should be pointed out that figures 1, 2, 
ancl4 of Plate XCVI are from photographs that 
have not been retouched in any particular. 

As I interpret it, the flower shows the follow
ing chn.racters: Peduncle stout, curved, about 
4 1nillilneters long. Calyx rather deeply four 
or :five lobed, the lobes ovate in outline and the 
tips bluntly pointed. Corolla polypetalous 
cmnposed of four or five petals alternating with 
the calyx lobes, long and narro·w, seemingly 
pointed, about twice the length of the calyx 
lobes. Ovary inferior, style long and slender, 
probably bearing a single terminal stigma. 
Stmnens 12 in nlnnber, exserted, the fila1nents 
long and slender. Anthers elongate-elliptical 
in forn1, t'vo celled, dehiscing by longitudinal 
slits. The stmuens may vary in length or their 
apparent vitriation n1ay be simply a feature of' 
preservation. I atn not sure that the ap
pearances that I have interpreted as petals are 
correctly identified, but it is hard to imagine 
what else they can possibly represent. The 
single slender style is also a feature that may 
be sin1ulatecl by a filament. As shown in the 
accmupany.ing restoration, the flower is poly
petalous, regular, and perfect. It is repre
sented as having a four-lobed calyx and four 
petals, although only three calyx lobes and two 
petals are distinctly seen in the specimen. If 
four is the correct number then the stanlens are 
three tilnes as numerous as the petals. The 
reason for the belief thn.t these flowers were 
capitate or grew in crowded spikes is their 
s1nall size, narrow petals, and exserted style 
and stan1ens-all characters shared by the 
flowers of the Mimosace::e and Combretace::e, . 
the two fmuilies whose flowers are 1nost like the 
fossil. In the Mimosace::e the filaments are 
as a rule n1ore slender and more elongated, as 
well as 1nore or less united, but in the fossil they 
are free. The anthers are also n1uch smaller 
and le~s elongated in the Mimosace::e. The 
flowers of n1ost of the Combretace::e are very 
shnilar to the fossil, although the stamens are 
generally reduced in nmnber to twice the num
ber of the petals or of the calyx lobes in the 
apetn1ous for1ns. I-Iowever, so1ne of the 1nodern 
forms have three ti1ncs as many sta1nens as 
petuls or calyx lobes. The 1nost similar n1odern 

flowers in appearance that I have been able to 
find are those of Oombv,·etum guianaense Rushy 
fro1n Bolivia, and in this species the stamens are 
only eight h1 number and n1ore exserted. I 
have subn1itted the specimen to bot.anists who 
are fmniliar with the flora of tropical America 
and have also compared it with a vast a1nount 
of recent material, and I am satisfied that it 
represents an Eocene men1ber of the Com
bretace::e, a family that was apparently well 
represented in the early Eocene, since I have 
described fronl contemporaneous deposits the 
leaves of three species of Combretum, three 
species of Terminalia, one species of Cono
carpus, and both leaves and fruit of a species of 
Laguncularia. These all serve in a measure to 
substantiate one another, and a certain amount 
of confirm a tory evidence is furnished by the 
petrified wood described by Feli.x from the 
European Eocene .as Combretaciniu1n 1 and 
compared with the woods of modern forms of 
Terminalia, Bucida, and the like. Leaves of 
Terminalia and Combretun1 have ulso been 
described by several authors from the European 
Tertiary. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), 11- miles west of Grand Junction, 
in Fayette County, Tenn. (collected by L. C. 
Glenn). 

Oollection.-U. S. National Museum. 

Genus TERMINALIA Linne. 

TERMIN ALIA LESLEY AN A (Lesquereux) Berry. 

Plate LXXXIX, figure 4. 

Terminalia radobojensis Heer. Lesquereux, U. S. Geol. 
and Gcog. Survey Terr. Ann. Rept. for 1871, 
suppl., p. 15, 1872. 

Magnolia lesleyana. Lesquereux, Am. Philos. Soc. Trans., 
vol. 13, p. 421, pl. 21, figs. 1, 2, 1869. 

Lesquereux, The Tertiary flora, p. 248, pl. 44, figs. 
1-3, 1878. 

Lesquereux, U.S. Geol. and Geog. Survey Terr. Ann. 
Rept. for 1871, snppl., p. 14, 1872. 

Description.-Lesquereux's description, pub
lished in 1869, is as follows: 

M. fdiis obovatis, breviter obtuse acuminatis, in petio
lum Ionge attenuatis; nervo medio valido, transversim 
eroso striato; nervis secundariis distantibus, irregularibus, 
secundum margiuem valde curvatis. 

The type material came from Hurleys, in 
Benton Countr (formerly the western part of 

1 Felix, Johannes, Deutsche geol. Gesell. Zeitschr., vol. 46, p. 90, pl. 10, 
figs. la-c, 1894. 
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Tippah County), Miss., and was collected by 
Hilgard, who has given -a section at this locality 
and a list of Lesquereux's preliminary identi
fications.1 It is interesting to note that in this 
list the present species is referred to the genus 
Tenuinalia, as were also certain specimens 
afterward collected from Fischers Peak in New 
Mexico (Raton formation), but all were subse
quently transferred to the genus Magnolia by 
their original describer and compared with the 
modern species Magnolia tripetala Linne, which 
they resemble in a general way. The type m~
terial was not especially well preserved in clay 
ironstone and seems to have consisted only of 
the two specimens figured by Lesquereux. 
These were preserved on a single slab, and the 
original is not contained in the Hilgard ·collec
tion at the State University, Oxford, Miss. The 
counterpart of this specimen, however, is still in 
the collection, and, though less complete than 
tho figures of the type, serves to show the essen
tial correctness of Lesquereux's drawings. 

In their general outline, texture, venation, 
and the marginal and peel uncular characters 
they are closely alli~d to the leaves of the exist
ing and fossil species which have been referred 
to the ·genus Tenninalia, and this resemblance 
is so striking and so in harmony with the eco
logic grouping of the Wilcox flora that I feel jus
tified in tr'ansferring the species to this genus. 

Among recent forms the present species may 
be compared with Terminalia phceocarpa Eich
ler or Terminalia hyloba,tes Eichler, inhabitants 
of .tropical South America. A~ong fossil 
species it may be compared with Terminalia 
radobojensis Unger,2 which has been identified 
at a large number of European horizons ranging 
from the Tongrian to the n1iddle Pliocene 
(Astian). It is also strictly congeneric with 
Terminalia. phceocarpoides Berry, recently de
scribed, 3 with other members of a typical sub
tropical strand flora, from the Claiborne or 
middle Eocene of Georgia; 

The modern species of Terminalia are all 
tropical and number n1ore than 100 forms, 
about equally distributed between Asia, Africa, 
Australia, and America. But ~ne indigenous 
species, · Terminalia buceras (often referred to 

1 Hilgard, E. W., Report on the geology and agriculture of Mississippi, 
p. 113, 1860. 

2 Unger, Franz, Chloris protog::ea, p. 142, pl. 48, fig. 2, 1847. See also 
Heer, Oswald, Flora tertiaria Helveti::e, vol. 3, pl. 108, figs. 10--12, 1859. 

a Berry, E. W., U.S. Geol. Survey Prof. Paper 84, p.146, pl. 29, fig. 3, 
1914. 

the genus Bucida Linne), reaches the United 
States. It is found generally on coral soil and 
has extended from the Caribbean· region north-· 
ward through the West Indies to Elliotts l(ey, 
Fla. While some of the species are distributed 
by birds the seeds of Terminalia catappa and 
T.littoralis float in sea water for·months with
out injury, according to Schimper, Guppy, and 
others. 

Besides the species next described, Termina
lia hilgardiana and Terminalia wilcoxiana, only 
one other species, Terminalia phceocarpoides, 
has been recognized arnong the fossil floras of 
North America, althovgh Britton 4 has recog
nized characteristic fruits in a collection of 
Tertiary age fron1 Bolivia in South Anierica. 
Frmn Europe, on the other hand, a dozen or 
more species have been described. They oocur 
for the most part along the extended Tertiary 
coast of southern Europe from Eocene to Plio
cene times and are represented by character
istic fruits as well as leaves. Two species are 
described by Watelet from the Ypresia1i of the 
Paris Basin, and a form from this horizon 
somewhat similar to Terminalia lesleyana is 
described from the Sparnacian and Y presian as 
Ficus deshayesi. 5 

The writer has not seen the material on 
which Lesquereux based the occurrence of. Ter
minalia lesleyana in the Eocene at Evanston, 
Wyo., and it is included in the foregoing 
synonymy with considerable hesitation, since 
it is a somewhat older Eocene. horizon than the 
Wilcox. Ren1ains indistinguishable from the 
present species have been collected from the 
Raton formation of northeastern New Mexico. · 

Occurrence.-Ackern1an fonnation, Hurleys, 
Benton County (formerly a part of .Tippah 
County), Miss. (collected by E·. W. Hilgard). 
Lagrange forn1ation (in beds of Wilcox age) 
1 mile south of Grand Junction, in Fayette 
County, Tenn. (material not positively deter
Inined) (collected by E. W. Berry). Wilcox 
group, sec. 28, T. 13 N., R. 12 W., and 2 miles 
south of N aborton, De So to Parish, La. (col
lected by G. C. Matson and 0. B. Hopkins). 
Beds of Wilcox age on Calaveras Creek, Wilson 
County, Tex. (collected by Alexander Deussen). 

Oollections.-U. S. National :Museum; State 
University of Mississippi. 

4 Britton, N. L., Am. Inst. Min. Eng. Trans., vol. 21, p. 254, figs. 
16, 28, 68-70, 1893. 

5 \Vatelet, A., Description des plantes fossiles du bassin de Paris, p.151, 
pis. 39, 40, 41, fig. 1, 1866. 
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T1r.RMINALIA HILGARDIANA (Lesquereux) Berry. 

Plate XCII, figure 2. 

Magnolia Flilgardiana. Lesquereux, in Owen, D. D., 
.Second report of a geological reconnaissance of 
the middle and southern counties of Arkansas, 
p. 319, pl. 6, fig. 1, 1860. 

Lesquereux, Am. Philos. Soc. Trans., vol. 13, p. 421, 
pl. 20, fig. 1, 1869. 

Lesquereux, The Tertiary flora, p. 249, pl. 44, fig. 4, 
1878. 

Hollick, in Hal'l'is, G. D., and Veatch, A. C., A pre
liminary report on the geology of Louisiana, p. 
282, pl. 39, 1899. 

Knowlton, in Lindg1·en, \Valdemar, U. S. Geol. 
Survey Prof. Paper 73, pp. 60, 61, 1911. 

Magnol·ia laurijolia. I.esquereux, Am. Philos. Soc .. 
~L'rans., vol. 13, p. 421, pl. 20, figs. 2, 3, 1869; Proc. 
U.S. Nat. :Mus., vol. 11, p. 25, 1888. 

Quercus Lyellii. Lesquereux (in part, not Heer), Am. 
Philos. Soc. Trans., vol. 13, p. 415, pl. 17, fig. 3 
(not .figs. 1, 2). 

Description.-Leaves medium sized to large, 
oblong-ovate in general. outline. Apex not 
preserved in any of the n1ateriBJ. Base nar
rowly or broadly cuneate. Length ranges 
fron1 15 to 25 centuneters. :Maxin1un1 width 
at or above the n1iddle ranges from 4 to 10 
centil11eters. Margins entire, n1ore or less 
u·regularly undulate. Leaf substance thin but 
coriaceous. Only fragments of the petiole 
preserved; it was e''idently short and very 
stout. Midrib stout, 1nore or less curved, 
pro:rn:in:en t on the lower surface of the leaf. 
Secqndaries relatively thin, numerous, sub
parnJlel; about 20 rather regularly spaced, 
opposite to alternate pairs diverge from the 
n1idrib at angles of 40° to 70°, averaging about 
50°, cm·ying slightly .and regularly, campto
drome close to the n1m·gins. 

The type material of this species was col
lected by Flilgard fron1 the Ackerman forma
tion at I-Iurleys, Benton County, Miss., ·and 
first figured by Lesquereux in Owen's second 
report of a geologic reconnaissance of part 
of Arkansas. It is not to be found in the 
renutins of the Hilgard collection at tho Uni
''ersity of :Mississippi. When Lesquereux de
scribed and illustrated this materinJ he differ
entiated two species, although there is obvi
ously only one forn1 represented. The species 
is abundant in the Midway ( ~) formation at 
Earle, Tex., is rather wid~spread in the Wilcox, 
and occurs in the lower Eocene of Fishers 
Peak, N.Mex. (Raton forn1ation). It has also 
been recorded fron1 the Fort Union forma-

tion of :Montana nnd the Eocene of Lassen 
County, Cal. 

Occurrence.-Ackerman formation, Hurleys, 
Benton County (forn1erly a part of Tippah 
County), Miss. (collected by E. W. Hilgard). 
Wilcox group, Campbell's quarry, Cross Bayou, 
Caddo Parish, La. (collected by L. C. John
son); McLees, 2 miles north of Mansfield,· 
De Soto Parish, ·La. (collected by L. C. John
son); one-fourth mile above Coushatta, Reel 
River Parish, La. (collected by G. D. Harris); 
1! miles northeast of Mansfield and sec. 28, 
T. 13 N., R. 12 W., De Soto Parish, La. (col
lected by G. C. Matson and 0. B. Hopkins), 
and Old Port Caddo Landing, Little Cypress 
Bayou, Harrison County, ·Tex. (collected by 
T. "W. Vaughan). Lagrange formation (in 
beds of Wilcox age), Puryear, Henry County; 
Tenn. (collected by E. W. Berry) (rare). 

Oollections.-U. S. National 1\iuseum; New 
York Botanical Garden. 

TERMINALIA WILCOXIANA Berry, n. sp. 

Plate LXXXIX, figure 3. 

Description.-Fruit crustaceous, large, nar
rowly elliptic in outline, compressed, about 3.5 
centimeters in length by about 1.4 centi
meters in maximum width midway between 
the apex and the base, ventricose 1nedianly, 
with two grooves on each side toward the mar
gills. Margins keeled. Pericarp thin and dry. 

This fruit is almost identical with the fruits 
of the Indian almond, Terminalia catappa 
Linne, as well as with those of other existing 
species of Terminalia whose fruits are dry and 
have reduced wings. 

Only two specimens of this. characteristic 
fruit have been collected, but the leaves of two 
species of Terminalia are com1non throughout 
the Wilcox, and the genus is represented n1 the 
later Tertiary fonnations. of the Mississippi 
mnbay1nent region. 

Occurrence.-Grenada formation, Grenada, 
Grenadn, County, Miss. (collected by E. N. Lowe 
and E. W. Berry). 

Oollection.-U. S. National Museum. 

Genus CONOCARPUS Linne. 

CoNOCARPUS EOLIGNITrcus Berry, n. sp. 
Plate XCV, figures ~ and 2. 

Description.-Leaves of different sizes, o-vate
lanceolate and generally falcate in outline, the 
tip acute or obtuse and the base acute and 
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decurrent. Length ranges from 6 to 8 centi
meters. Maximum width, in the middle part 
of the leaf, ranges from 1.8 to 3 centimeter:s. 
Margins entire but somewhat irregular. Leaf 
substance very thick and surface roughened. 
Petiole stout and curved, merging insensibly 
with the basal part of the lamina of the leaf, 
about 1 centimeter to 1.5 centimeters in length, 
thus a trifle longer than in the modern Dono
carpus erectus Linne. Midrib stout and curved, 
mostly immersed in the thick substance of the 
leaf. Secondaries nearly obsolete in the leaf 
substance, about five or six curved campto
drome pairs. Tertiaries obsolete. 

This characteristic species in its limits of size, 
somewhat irregular and generally falcate form, 
its very coriaceous texture, and its obsolete 
venation is almost exactly like the leaves of 
the modern Oonocarpus erectus Linne, which 
inhabits both· sandy and muddy tidal shores, 
lagoons, and bays, from the Antilles and the 
Florida Keys to Central America and tropical 
South America, as well as tropical western 
:Africa. It is a characteristic elem.ent of the 
tropical strand flora, which is replaced in the 
Orient by different species of Eugenia and 
mangroves. The genus Conocarpus- is mono
typic in the existing flora. A single fossil 
species has been recently described by n1e from 
the Claiborne group of Georgia, 1 and Menzel 2 

has described fruits from the Aquitanian of 
Rhenish Prussia. The two extremes of size 
have been figured; the ornate radial groups of 
marking on the larger leaf are casts of gypsum 
crystals, probably indicating the lagoon-like 
chm:acter of the basin of deposition. 

Occurrence.---:-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). Wilcox group, 2 
miles south of Naborton, DeSoto Parish, La. 
(collected by 0. B. Hopkins). 

· Oollection.-U. S. National Museum. 

Fai:nily HYDROCAR Y ACElE (TRAP ACElE). 

Genus TRAPA Linne. 

TRAPA .WILCOXENSIS Berry, n. sp. 

Plate CI, figures 7-9. 

Description.-Fruit relatively small, kite
shaped, one - celled, indehiscent, somewhat 

1 Berry, E. W., U.S. Geol. Survey Prof. Paper 84, p. 147, pl. 29, figs. 
4-7, 1914. 

2Menzel, P.,K. preuss.geol. LandesanstaltJahrb., Bd. 34, Theill, Heft 
1, p. 53, pi. 5, figs. I7-21, 1913. 

coriaceous, armed with two more or less ex
tended, laterally directed or ascending, not 
recurved spines. Width 1.3 to 1.8 centimeters. 
Height 7 to 9 millimeters. Expanded medi
anly, broad and extended below, more or less 
extended above. Spines stout and conical. 
Surface more or less tuberculate medianly. 

This small-fruited species is common at Pur
year. It shows considerable variation in outline 
and the extent to which the spines are de
veloped. Though smaller than most fossil 
species that have been described and much 
·Smaller than the fruits of the three existing 
species, it is clearly referable to the genus Trap a. 
The genus, formerly referred to the family 
Onagracere, is made the type and only genus 
of the family Hydrocaryacere (Trapacere) by 
Raimann.3 In the existing flora there are three 
species, all of which are confined to the Old World, 
though Trapa natans is naturalized inN ew Eng
land and New York. Trapa natans Linne, which 
has normally four horns, inhab~ts central and 
southern Europe but formerly possessed a 
much greater range; Trapa bicornis Linne 
grows in China and Japan, and Trapa bispinosa 
Roxburg in southern Asia and Africa. The 
last two species each have two· horns, as their 
names indicate. The genus has an extended 
geologic history. Rosettes supposed to repre
sent the floating leaves ( Trapa ( n microphylla 
Lesquereux, TrazJa ( n cuneata Knowlton) are 
widespread in the Rocky Mountain province 
in· beds of late Uppm~ Cretaceous to early 
Eocene age. The oldest fruits are those de
scribed above from beds of Wilcox age, and a 
large-fruited bicornute species from the Eocene 
of Canada and Alaska. In the Oligocene there 
is a species in Saxony ( Trapa credneri Schenk). 

No less than seven species have been de
scribed from the Miocene; two of them occur 
in Idaho (Payette form~tion), one in Japan, 
and the remainder in Europe, where two forms 
extend into the Pliocene. 

The existing European Trapa natans has 
been recorded from the preglacial deposits of 
England and Saxon:y, from numerous inter
glacial and postglacial localities in Portugal, 
Italy, Netherlands, Germany, Sweden, Russia, 
and Denmark (Andersson mentions 18localities 
in West Prussia, 6 in Denmark, 17 in Sweden, 
and 29 in Finland). The present species is not 
especially close to any previously described. 

a Engler, A., and Prantl, K., Die natiirlichen Pfianzenfamilien, 1893. 
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The finding of nuts of a species of Trapa is 
interesting, since it shows that an inhabitant 
of ponds and slow streams grew near enough to 
the deposit at Puryear for its nuts to be 
brought in and fossilized. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, I-Ienry Cmin ty, TenD.. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

Family MELASTOMATACElE. 

Genus MELASTOMITES Unger. 

M1~LASTOl\HTES Al\fERICANUS Berry, n. sp. 

Plate XCVII, figures 1-3. 

Descri1Jtion.-Leaves of different sizes, ellip
tical-lanceolate and n1ore or less falcate in 
general outline. Apex narrowed and bluntly 
pointed, in son1e specimens slightly inequi
lateral. Base narrowed and extended, decur
rent for a 1nore or less considerable distance. 
Length ranges fr01n 2.5 to 8 centimeters, aver
aging about 7 centin1eters. Maximun1 width, 
in the 1niddle part of the leaf, ranges from 1 to 
2.6 centin1eters, averaging about 2 centimeters. 
Petiole stout and c1.u·ved, its length not de
ternli.nable. Midrib stout and cm·ved. Sec
ondary· venation peculiar, the lowest supra
basilar pair subopposite, long, and ascending; 
they diverge fro1n the midrib at angles of about 
25°, and though thinner than the midrib they 
are, because of their greater length, stouter 
than the regular secondaries; they curve 
upward, parallel to the lower lateral margins, 
and continue with successive flat arches close 
to the margin, joining the midrib in the tip in 
an aerodrome. After a basal interval above 
those laterals there are about SL"X: pairs of thin, 
1nore or less equally spaced, alternate to oppo
site secondaries; they diverge fron1 the midrib 
at wide angles, ranging from 50° to 70° and 
beco1ning wider distad; they curve upward, 
becmning subparallel with the margin and also 
with the marginal vein, with which they 1nerge, 
causing it to arch slightly. Tertiaries thin, 
1nore or less im1nersecl, forming small arches in 
the marginal region and quadrangular or pentag
onal meshes internally. Leaf margins entire. 
Texture subcoriaceous. 

This well-marked species suggests compari
sons with a variety of unrelated forms, as, .for 
exmnple, certain species of Lauracere, Myrta
cere, rrhymelreacere, Celastracere, Rhamnacere, 
and the like. It seems to me, however, to be 

more properly referable to the Melastomatacere, 
a family n1ostly tropical and so largel)r devel
oped in America. The fossil n1ay be compared 
with a nu1nber of 1noclern genera, but the name 
Melastmnites is preferable; as indicative of the 
family without being unduly specific as to the 
modern genus that is closest to this Eocene 
form. According to Krasser, who mono-:
graphed the family for Engler and Prantl's 
Natiirlichen Pflanzenfamilien, at least 2,000 of 
the 2,800 existing species are American and 
largely South American. Several fossil forn1s 
ranging in age from the Upper Cretaceous 
through the Tertiary, and nearly all European, 
have been referred to Melastomites, but none 
of these are especially close to Melastomites 
american us. A single small leaf from Puryear 
is referred to this species, which is present in 
considerable abundance at the outcrop in 
Fayette County, occurring also along the west
ern shore of the embayment. 

Occurrence.-Grenada formation, Grenada, 
Grenada County, :Miss. (collected by E. N. 
Lowe and E. W. Berry). Lagrange formation 
(in beds of Wilcox age), Puryear, I-Ienry 
County, Tenn. (collected by E. W. Berry), and 
1~ miles west of Grand Jtmction, in Fayette 
County, Tenn. (collected by L.· C. Glenn). 
Wilcox group, 1~ miles northeast of }.1ansfielcl, 
De· So to Parish, La. (collected by G. C. Matson). 

Oollections.-U. S. National Museum. 

Order UMBELLALE S. 

Family ARALIACElE. 

Genus ARALIA of authors. 

ARALIA NOTATA Lesquereux. 
Plate XCVII, figure 4. 

Platanus dubia. 1 Lesquereux, U. S. Geol. and Geog. Sur
vey Terr. Ann. Rept. for 1873, p. 406, 1874. 

Aralia notata. Lesquereux, The Tertiary flora, p. 237, pl. 
39, figs. 2-4, 1878. 

Ward, U.S. Geol. Survey Bull. 37, p. 60, pl. 27, fig. 1, 
1887. 

\Vard, U. S. Nat. Mus. Proc., vol. 11, p. 40, pl. 17, 
fig. 1, 1888. 

(?) Lesquereux, U. S. Nat. Mus. Proc., vol. 11, p. 20, 
1888. 

Knowlton, U. S. Geol. Survey Mon. 32, pt. 2, p .. 745, 
pl. 100, fig. 1, 1899. . 

Knowlton, Torrey Bot. Club Bull., vol. 29, p. 706, 
1902. 

(?) Penhallow, Roy. Soc. Canada Trans., ser. 2, vol. 8, 
sec. 4, p. 70, 1902. 

1 The name du.bia in combination with Aralia is preoccupied by a 
·European 'l'ertiary species so named by Schimper in 1874 (l~al6on
tologie vegetate, vol. 3, p. 35). 
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Magnolia laurifolia. Lesquereux (in part), U. S. Nat. 
Mus. Proc., Zrol. 11, p. 25, 1888. 

Aralia, fragment. Lesquereux, idem, p. 25, 1888. 
(?) Aralia sp. Knowlton, U. S. Geol. Survey Bull. 204, 

p. 81, 1902. 

Description.-The materials on which the 
original description of this species ·was based 
came from strata since referred to the Denver 
fprmation in Colorado and the Fort Union for
mation in Montana. From the first they_ were 
more or less confused with similar large lobate 
leaves showing more or less toothed margins 
and more or less cFaspedodrome venation, of a 
type usually regarded as platanoid. There can 
be but little question that this species is not the 
same as Platanus nobilis. Whether or not the 
forms are related to the Araliacere can not be 
settled at present. They may represent genera 
of Platanales, which order seems really to be 
closely related to the Urticales rather than to 
the Rosales, or they may be referable to the 
order Malvales. I have described a form rather . 
similar to Aralia notata from the Midway 0) 
formation of Earle, Tex., which I have refen:ed 
to the genus Pourouma. 

Aralia notata is at present known from only 
a few localities in the Wilcox, where it is but 
sparingly represented. The 1naterials repre
sent a leaf about 22 centimeters in length by 
about the same width from tip to tip of the 
lateral lobes. The leaves are palmately tri
veined and trilobate, subcoriaceous in texture, 
the margins strictly entire; stout primaries are 
pro min en t on the lower surf ace of the leaf; the 
numerous rather close set, well-defined sub
parallel secondaries are characteristically camp .. 
todrome close to the margins. 

This is an abundant Denver and Fort Union· 
, species, and the Wilcox material is identical 
with that from the Rocky Mountain region, 
except that the lobes are slightly more slender 
but not more so than in some of the western 
specimens. Two specimens were collected 
from a locality near Mansfield, La., by L. C. 
Johnson and submitted to Lesquereux. One 
of these (U. S. Nat. Mus. No~ 2431, Lesque
reux's No. 806) was identified as "Arali~:1, frag
ment." The othe_r (U.S. Nat. Mus. No. 2516, 
Lesquereux's No. 804) was mistakenly re
ferred to Magnolia laurifolia. 

Occurrence.-Wilcox group, Hardys Mill, near 
Gainesville, Greene County, Ark. (collected by 
John C. Branner), and McLees, 2 miles north 

of Mansfield, De Soto Parish, La. (collected by 
L. C. Johnson). 

Oollections.~U. S. National Museum. 

ARALIA ACERIFOLIA Lesquereux. 

Aralia ace:rifolia. Lesquereux, The Cretaceous and· Terti
ary floras, pp. 232, 265, pl. 49, fig. 5; pl. 45n, fig. 1, 
1883. • . 

Description.-Lesquereux's description, pub
lished in 1883, is as follows: 

Leaves small, palmately three-lobed, broadly rounded 
at base; lobes oblong, enlarged in the middle, gradually 
narrowed to 'the obtuse sinuses, contracted above and lan
ceolate to a blunt point, entire; primary nerves compara
tively strong; lower secondary nerves at right angles, the 
upper very open and curved in passing toward the borders, 
camptodrome. 

, A single fragmentary specimen .of what is 
almost certainly this species was collected at 
Grenada. It is identical in size, caliber, and 
character of the venation and has the same 
broadly rounded base, basilar prin1aries, and a 
marginal secondary on each side from the base 
of the lateral primaries. 

This species was described by Lesquereux 
from the_ Fort Union formation of Dakota, and 
in a supplementary part of the same volume he 
records it from the Chalk Bluffs of California, 
which are of Miocene age according to Knowl
ton. There are, however, certain differences 
between the forms from California and Dakota, 
and they may not be identical. The name 
does not appear in Knowlton's recently pub
lished revision 1 of the flora of. the auriferous 
gravels of California, so that it is not consid
ered a member of that flora at the present 
time. The specimen from Mississippi, how
ever, is identical w.ith the type of the species 
from Dakota. 

Occurrence.-Grenada formation, Grenada., 
Grenada County, Miss. (collected by 'E. N. 
Lowe and E. W. Berry). 

Oollection.-U. S. National Museum. 

ARALIA JORGENSEN! fleer ( ~). 

Aralia Jorgenseni. Heer, Flora fossilis arctica, vol. 7, 
p. 116, pl. 101, fig. 1, 1883. 

Description.-Leaves palmately trilobate, 
divided almost to the base by deep narrow 
sinuses. Tips acute. Base cuneate, decur
rent. Margins entire. Lobes elongate-lanceo-

1 Knowlton, F. H., in Lindgren, Waldemar, U.S. Geol. Survey Prot. 
Paper 73, pp. 57-64, 1911. 
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late, the two lateral lobes inequilateral, the more or less full and as a rule somewhat 
median lobes narrowed at the base.· Petiole inequilateral. Margins variable, in some speci
stout. Primaries three, suprabasilar, diverg- mens entire and slightly undulate, but serrate-

. ing at angles of about 30° to 35°. Secondaries toothed in most of the specimens collected. 
thin, mostly innnersed, their tips united by flat The margins of the serrate-toothed specimens 
camptodrOine· arches. rrertiaries obsolete. are entire below upward.to or beyond the point 

~~his species was described by Heer from the of greatest width of the leaflet, and then irregu
Tertiary of Unartok, western Greenland, and larly spaced and more or less distant serrate 
an1ong other fornls compared with Aralia teeth appear, separated by rounded open 
p1vimigenia De la :Harpe, which occurs at Monte.· inequilateral sinuses for the rest of the distance 
Bolca, Italy, and Alum Bay, England. fleer to the apex. In other specimens the margins 
considered the Arctic plant-bearing beds to be are entire more than halfway to the apex and 
of Miocene age, hut, as shown by Gardiner and bear scattered teeth distad, and in still other 
Saporta and now generally admitted, they are specimens the teeth are relatively numerous 
of middle or upper Eocene age. The occur- nearly down to the base. Leaflets petiolulate. 
renee of this species in Mississippi is queried, Petiolules stout, channeled, turgid at the 
since it is unfortunately based on a single in- point of attachment, 1 to 2 centimeters in 
complete specimen, which, however, agrees length. Midrib stout, more or less curved. 
closely with the form from Greenland and is Secondaries thin; about seven subopposite to· 
almost certainly that species. · alternate pairs branching from the midrib at, 

Of much interest in the present connection angles of about 45° and sweeping upward in 
is the resemblance of this species to forms broad even curves, eventually camptodrome, 
occw·ring in the Dakota sandstone of the West sending short branches into the marginal teeth. 
and the Woodbine sand of Texas and described Tertiaries obsolete. Texture coriaceous. 
as Ste1·culia lugubns Lesquereu..~. It would This remarkably handsome species is clearly 
seem that Aralia jorgenseni fleer is a descend- distinct from any hitherto known outside of the 
ant of Sterculia lugubns, a)ld the difference in existing flora. Its general proportions are well 
age between the Wilcox and the Tertiary of shown ~n the accompanying drawing (fig. 16), 
western Greenland would measw·e the interval which is a greatly reduced restoration of a com
of time that was occupied by this species in its . plete leaf of this form. No part of this restora
no.rthward migration during Eocene time. tion is conjectural, however, for though the 

Occurrence.-Grenada formation, Grenada, actual fossil material is fragmentary it is very 
Grenada County, Miss. (collected by E. N. abundant and all parts of the large compound 
Lowe and E. W. Berry). leave~ are represented by actual specimens, 

Oollection.-U. S. National Museum. some of the more complete of which are repro

Genus OREOPANAX Decaisne and Planchon. 

0:REOPANAX OXFORDENSIS Berry, n. sp. 

PI::tte XCVIII, figures 1-5. 

Dese1iption.-Leaves large, digitately conl
pou.nd. Leaflets three to seven, radiating in a 
n1ore or less peltate manner from the apex of 
a long stout petiole about 15 centimeters in 
le;ngth and about 4 millimeters. in diameter, 
enlarged at the base and apex. Leaflets ovate
lanceolate in outline, ma;ny of them falcate, 
differing in number, size, and relative width. 
They range from 7 to 11 centimeters in length 
and from 1 to 3 centimeters in maximum 
width in the basal half of the leaflet. Apex 
gradually ;narrowe'd and more or less obtusely 
pointed. Base rounded to narrowly cuneate, 

duced from photographs in Plate .XCVIII. A 
fragment from Benton, .A.rk., is somewhat 
doubtfully identified as this species. 

This species belongs to the section Digitatre 
of Harms, which embraces several existing 
species of the uplands of Mexico and Central 
America, and is especially close to Oreopanax 
xalapensis (IIumboldt, Bonpland, and Kunth) 
Decaisne of Mexico and also to Oreopanax 
taubertianus Donnell Smith of the mountains of 
Guatemala, which is almost identical with the 
fossil form and has leaves composed of different
sized leaflets that :q1ay be entire margined or 
toothed. The leaves range somewhat larger 
than the Wilcox species and the leaflets are 
relatively wider. With the exception of 
these slight variations the sin1ilarity between 
the Eocene and the n1odern species is most 
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remarkable. . The digitate species of Oreopanax 
grade imperceptibly into the lobate forms 
which are commoner than the former in Cen
tral America and are also abundant in tropical 
South America. The genus Macropanax Miquel 
embraces three or four species of the Malayan 
region which also somewhat resembles Oreo
panax o~fordensis. 

are very much like those of Oreopanax. Sub
sequent to its original description Velenovsky 
transferred Aralia coriacea to the genus Dewal
quea,2 although his attempted restorations are 
not particularly happy. The Bohemian species 
has been recognized by Engelhardt 3 in the Upper 
Cretaceous of Saxony and by Hollick 4 in that of 
easternNorthAmerica, but the Americanmate-

FIGURE 16.-Restoration of.a leaf of Oreopanax oxfordensis Ben-y. (One-half natural size.) 

The only antecedent form worth mentioning 
in the present connection is Aralia coriacea, 
described by V elenovsky 1 from the Cenoma
nian of Bohemia. In the discussion of Bom
·bacitesjormosus Berry I have already mentioned 
the resemblance of the wider leaves of Aralia 
coriacea to Bombacites. The narrower leaves 

1 Velenovsky, Josef, Die Flora der bohmischen Kreideformation, pt. 3, 
p. 11, pl. 1, figs. 1-9; pl. 2, fig. 2, 1884. 

rial is not very convincing, so that there is con
siderable doubt in the suggestion that Aralia co
riacea rna y be ancestral to Oreopanax o~fordensis. 

Occurrence.-Holly Springs sand, railroad cut 
(common), ravine (rare) Oxford, Lafayette 

2Velenovsky, Josef, Kv~tena ceskeho cenomanu, p. 23, pl. 4,figs. 1-6, 
1889. 

sEngelhardt, Hermann, Naturwiss. Gesell. Isis in Dresdr.n Abh., 
1891, Abh. 7, p. 99. 

4Hollick, Arthur, U.S. Geol. Survey Mon. 50, p. 99, pl. 38, figs. 5, 6, 
1907. 
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County, :Miss. (collected by E. W. Berry). 
Wilcox group, Benton (I-Ienderson pit), Saline 
County, Ark. (collected by J. C. Branner). 

Oollections.-U. S. National Museum. 

On.EOPANAX MINOTt Berry, n. sp. 

Plate XCIX, figure l. 

Description.-Leaves relatively small, digi
tately c01npound. Petiole long and stout, 
slightly tu1nid at the apex and base, about 6 
conti1neters in length. Leaflets at least four, 
and probably fr01n five to seven in number, 
lanceol~Lte, with entire margins and narrowly 
pointed tips and bases, very slightly potiolu
late. Midribs stout. Secondaries thin, di
verging fron1 the n1idrib at wide angles, curved,. 
cmnptodron1e. 'I'exture coriaceous. . 

This species is unfortunately based on very 
fragn1entary 1naterial, the n1ost complete speci
men being the one figured, which, though poor, 
shows clearly the petiole and leaf habit .. 'l'he 
rarity of this forn1 would indicate an inland or 
upland habitat, specnnens now and then being 
brought down to the basin of sedi1nentation by 
streams. 

It is too incon1plete to n1erit a detailed com
parison with Recent forms that resen1ble it in a 
general way. It is readily distinguishable fron1 

· tho robust Oreopanax oxfordensis Berry as well 
as :fr01n the previously described fossil species, 
which are 1nostly European. 

Occ'w'rence.-Lagrange formation (in beds of 
Wilcox age), Puryear, llenry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

Family CORN ACElE. 

Genus CORNUS Linne. 

Coi~Nus STUDEIU I-Ieer ( ~). 

Plate LXVIII, figure 3. 

Corn'US st'l.tderi. l:leer, 1 Flora tertiaria l:lelvetire, vol. 3, 
p. 27, pl. 105, figs. 18-21, 185!). 

Lesquereux, U.S. Geol. and Geog. Smvey Ten. Ann. 
Rept. fot· 1871, p. 293, 1872. 

Lesquereux, The Tertiary flora, p. 244, pl. 42, figs. 
4, 5, 1878. 

Hollick, in Harris, G. D., and Veatch, A. C., A prelimi
nary report on the geology of Louisiana, p. 286, pl. 
45, fig. 2, 18!)9. 

Knowlton, U. S. Geol. Survey Bull. 163, p. 68, pl.15, 
fig. 3, :L900. 

Description.-Leaves large, broadly ovate in 
general outline, n1any of the;m slightly inequi-

I 1 lmvo omitted all other European citations. 

lateral, the tip somewhat narrowed and acumi
nate and the base rounded or very broadly 
pointed. :Margins entire, in some specin1ens 
faintly undulate. Texture subcoriaceous. 

. Midrib stout and prominent. Secondaries 
stout; six to nine pairs, diverge fron1 the n1idrib 
at irregular intervals at angles of about 45°, 
camptodr01ne. Tertiaries .distinct, percurrent. 
The sn1gle Louisiana specimen has a length of 
16 centimeters and a maximun1 width Dlid
way between the apex and the base of 8.75 
centimeters. 

This species is r.epresented in the Wilcox 
flora by numerous fragments, the single speci
men figured being the n1ost con1plete. It is 
certainly identical with the 1naterial described 
by Lesquereux frmn the Denver formation and 
with that described by Knowlton frmn the 
Raton forn1ation. I have queried the deternli
nation, 'for its identity with the type 1naterial 
of Heer from the Aquitanian of Switzerland 
is extren1ely doubtful. !-leer's specin1en is not 
only n1uch younger, but the leaves are sn1aller 
and there are n1inor differences of venation. 
I imagine that it is really a species of Ficus 
instead of a Cornus, and Schenk 2 1nakes the 
san1e suggestion in regard to the European 
forn1. Rather than obscure its value in cor
relation by transferring it to another genus, 
especially as my n1aterial is so po9r, I have 
allowed it to r01nain in Cornus. It 1nay be 
more properly compared with the European 
Paleocene species Oornus platyphylla Saporta 3 

and Artocarpoides conocephaloides Sa porta. 4 

Oc{::urrence.-Wilcox group, one-fourth of a 
mile above Coushatta, Red River Parish, La. 
(collected by G. D. I-Iarris and E. W. Berry), 
and sec. 28, T. 13 N., R. 12 W., and 2 rr1iles 
south of Naborton, De Soto Parish, La. (col
lected by G. C. Matson and 0. B. Hopkins). 

Oollections.-U. S. National Museum; New 
York Botanical Garden. 

Genus NYSSA . Linne. 

NYSSA WILCOXIANA Berry, u. sp. 

Plate XCIX, figmes 5-7. 

Description.-Stones n1edimn sized to large, 
terete or slightly c01npressed, ova·te in general 
outline, widest in the n1iddle, rounded at the 

2 Schenk, August, Dio fossilen Pfln.nzenreste, p. 236, 1888. 
a Saporta, G. de, Prodrome d'uno floro fossilo des travertins anciens 

de Sezanne, p. 103, pl. 11, figs. 8, 9, 186::!. 
4 Idem, p. 356, pl. 6, fig. 6. · 
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base, acuminate distad. Texture ligneous. 
Surface ornamented with close-set, narrow, 
longitudinal ridges. Length ranges from 1.6 to 
2~25 centimeters, and width from .4.5 to 10.5 
millimeters. 

Nineteen so-called species based on Nyssa 
stones have been described from ·the sn1all 
pocket of lignite at Brandon, Vt. An1ong 
these the present species n1ay be compared 
with Nyssa multicostata Perkins.1 · 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E. W. Berry). Wilcox group, 4! 
miles southeast of N aborton, De So to ·Parish, 
L~. (collected by 0. B. I-Iopkins). 

Oollections.-U. S. National Museum. 

NYSSA EOLIGNITICA Berry, n. sp. 

Plate XCIX, figure 8. 

Description.-Stones rather large, elliptical 
in outline, rounded at both ends, slightly 
compressed, with numerous narrow, close
set, longitudinal ridges. Length about 2.6 
centin1eters. Maxin1un1 width about 11 mil
linleters. 

This species is much larger and more ellipti
cal in outline than Nyssa wilcoxiana Berry. It 
resembles the larger forms from Brandon which 
Perkins 2 identified as Nyssa lescurii I-Iitchcock, 
although it is not identical with Hitchcock's 
original form. It is also much like an unde
scribed forn1 that is abundant in the clays of 
the Yegua formation and in the Catahoula 
sandstone of eastern Texas. 

The genus Nyssa is represented in fossil floras 
fron1 the late Upper Cretaceous onward, the 
water-side habit of rp.any of the species and the 
resistant nature of the fruit stones qeing very 
favorable to fossilization. The genus com
prises five or six species in the existing flora, all 
of which are confined to southeastern North 
America except one Asiatic forn1, which ranges 
from the eastern I-Iimahtyas to the island _of 
Java. 

Occurrence.-Lagrange formation (in beds of 
Wilcox. age), Puryear, I-Ienry County, Tenn. 
(collected by E. W. Berry) .. 

Oollection.-U. S. National Museum. 

I Perkins, G. H., Vermont State Geologist nept. 1903-4, p.1!J7, pl. 79, 
fig. 103J 1904. . 

.2 Perkins, G. H., Vrcrmont State Geologist Rept. 1905-6, pl. 52, fig. 9, 
1!)06. 

Superorder GAMOPETALlE. 

Order PRIMULALES. 

Family MYRSINACElE. 

Genus ICACOREA Aublet. 

IcACOREA PREPANICULATA Berry, n. sp. 

Plate CVII, figure 5. 

Description.-Leaves lanceola~e and 1nany 
slightly inequilatera.l in general outline, widest 
at or above ·the n1iddle and tapering to both 
ends; the base more narrowly extended than 
the tip, which is commonly blunt. Lengtl~ 
between 8 and 9 centimeters. Maximum 
width about 2. 75 centin1eters. Margins entire, 
slightly undulate by reason of a tendency to 
be unevenly revolute. Texture coriaceous. 
Petiole short, stout, and curved, much ex
paneled proximad, about 1 centimeter in length. 
Midrib stout, curved, prominent, subparallel, 
eight to ten opposite to alternate pairs; they 
diverge fron1 the n1idrib at angles of 50° to 65°; 
as a rule the n1ore open angles are in the tip 
or base of the leaf and the more ascending and 
less open angled secondaries in the ~edian part of 
the leaf;· all become_ subparallel with the lateral 
margins, along which they continue for a con
siderable distance, forming a seriM of regularly 
diminishing arches until they finally n1erge with 
the Tertiary areolation. Tertiaries percurrent, 
partly obsolete by immersion in the leaf sub
stance. 

The species here discussed is exceedingly like 
the leaves of the existing Icacorea paniculata 
Sudworth, a shore shrub or small tree of the 
Florida Keys, southern Mexico, the Bahamas, 
and Antilles. 

· The genus Icacorea is sometimes extended to 
include the 200 existing species of the Tropics 
and subtropics of both hemispheres which by 
other authors are referr~d to the genus Ardisia 

·Swartz. Pax, one of the most experienced 
students of the Myrsinacere, makes Icacorea a 
subgenus of Ardisia and restricts it to the · 
American species .. Icacorea is unquestionably 
entitled to generic rank and should· be sepa
rated frmn Ardisia. Whether the other sub
genera of Ardisia are entitled to rank as genera 
I am not prepared to say, although all have 
received such rank at one time or another. 
About a dozen fossil species have been referred 
to Ardisia, and several of these should probably. 
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be referred to Icacorea, namely, lcacorea lan-
. ceolata Ettingshausen fron1 the Aquitanian of 
Bohmnia, cotnpared with the existing lcacorea 
clentatc~ Do Candolle of Cuba, lcaco1·ea prim.ceva 
]~ttingshausen of the Burdigalian of Bohemia, . 
compared with Icacorea· semicrenata Do Can
·doll.e of Brazil, and possibly also Icacorea daph
noides :Massalongo from the Pliocene of Italy. 

Occu1orence.-Lagrange fortnation ·(in beds of 
Wilcox age), Puryear, lienry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

Order EBEN ALES. 

Family EBENACEm. 

Genus DIOSPYROS Linne. 

D:roSPYn.os · BRACHYSEPALA Alexander Braun. 

Plu.tes CI,.figures 3 ancl4, and CVII, figure 6. 

D·io8JJyros brachysepala. Alexander Braun, Die Tertiii.r 
Flora von Oeningen, Neues Jahrb., 1845, p. 170. 

Unger, BHi.tterabdri.icke aus dem Schwefelflotze von 
Swoszowice in Galicien, p. 125, pl. 14, fig. 15, 1850. 

Unger, Genera et species plantarum fossilium, p. 435, 
1850. 

Heer, 11'lora tertiaria Helvetire, vol. 3, pp. 11, 191, 
pl. 102, figs. 1-14, 1859. 

Heer, Die Urwelt der Schweiz, pp. 35t!, 355, fig. 215, 
1865. 

Sismonda., Materiaux pour servir a la paleontologic 
du terrain tertiaire du Piemont, p. 443, pl. 11, 
fig. 6; pl. 16, fig. 5; pl. 19, fig. 3, 1865. 

Ettingslmusen, Die fossile Flora des TerWi.r-Beckens 
von Bilin, Theil 2, p. 232, pl. 38, fig. 28; pl. 39, 
fig .. l, 1868. 

Ettingshauson, Die fossile Flora dor iilteren Braun
kohlonformation der Wetterau, p. 865, pl. 3, fig. 7, 
1868. 

Heor, Miocene baltische Flora, p. 84, pl.· 27, figs. 
]-6; pl. 28, fig. 1, 1869. 

Heer, Ueber Braunkohlen pflanzen von Bornsti1clt, 
p. 16, pl. 3, figs. 7, 8, 1869. 

Engelhai·dt, Flora del' Braunkohlenformation in 
Konigreieh Sachsen, p. 21, pl. 5, figs. 8-10, 1870. 

Heer, Flora fossilis arctica, vol. 1, p. 117, pl. 15, figs. 
10-12, pl. 17, figs. 5h, 5i, 1871; vol. 2, pt. 4, p. 475, 
pl. 55, fig. 8, 1871; vol. 5, pt. 2, p. 41, pl. 11, figs. 
3-6a, 1878; vol. 6, Obth. 1, pt. 2, p. 13, pl. 3, figs. 
15, 16, 1882; vol. 7, p. 109, pl. 79, figs. 1-8, pl. 92, 
fig. 10, pl. 94, fig. 6, 1883. 

Schimper, Paleontologic vegetale, vol. 2, p. 949, 1872. 
Engelhardt, Die 'l'ertiiirflora von Gohren, p. 28, pl. 

(v)xii, fig. 7, 1873. 
Engelhardt, Tertiii.rpflanzen aus dem Leitmeritzer 

:Mittelgebirge, p. 362, pl. 18, figs. 1, 2, 1876. 
Geyler, Ueber fossile Pflanzen aus den· obertertiaren 

Ablagerungen Sieilien's, p. 326, pl. 68, figs. 12, 13, 
1876. 

Lesquereux, The 'J'ertiary flora, p. 232, pl. 40, figs. 
7:-10; pl. 63, fig. 6, 1878. 

Zwanziger, Beitriige zur Miociinflora von Liescha, 
p. 66, pl. 25, figs. 1, 2, 1878 . 

Lesquereux, The Cretaceot'ts and Tertiary floras, p. 
174, pl. 34, figs. 1, 2, 1883. . · 

Pilar, Flora fossilis Susedana, p. 82, pl. 14, fig. 1, 1883~ 
Friedrich, Beitri1ge. zur Kenntniss cler Tertiarflora der 

Provinz Saehsen, pp. 63, 119, 126, 253, 255, pl. 6, 
fig. 1, 1883. 

Ward, Synopsis of the flora of the Laramie group, 
p. 556, pl. 60, figs. 4, 5, 1886. 

Lesquereux, U.S. Nat. M:us. Proc., vo1.10, p. 41, 1887. 
Ward, Types of the Laramie flora, U.S. Geol. Survey 

Bull. 37, p. 104, pl. 49, figs. 1, 2, 1887. 
Oavara, Istituto eli Bologna Reale Accad. Sci. Mem., 

vol. 7, p. 723 (table), 1887. 
Peola, Flora fossile Braiclese, p. 96, 1895. 
Paolucci, Nuovi materiali e ricerche critiehe sulle 

piante fossili terziarie dei gessi eli Ancona, p. 104, 
pl. 18, figs. 127, 128, 1896. 

Peola, Rivista ital. eli paleontologia, vol. 2, pp. 156, 
272, 1896. 

Almera, Com. mapa geol. Espana Bol., 2cl ser., vol. 2, 
p. 157, 1897. 

Peola, Rivista ital. di paleontologia, vol. 4, p. 82, 
1898; vel. 5, p. 108, 1899. 

Peola, Soc. geol. ital. Boll., vol. 18, p. 253, 1899. 
Peola, Flore dell' Elveziano torinese, p. 38, 1899. 
Almera, Soc. geol. France Bull., vol. 26, p. 686, 1899. 
Marty, Vegetaux fossiles des cinerites pliodmes de Las 

Clausacles (Cantal), p. 17, pl. 5, fig. 8; ])l. 6, figs. 
1-3, 1905. 

Andromeda dubia. Lesquereux, Am. Jour. Sci., 2d ser., 
vol. 27, p. 364, 1859 .. 

Lesquereux, in Safford, J. l\1., Geology of Tennessee, 
p. 428, pl. K, fig. 5, 1869. 

Loughridge, Report on the geological and eeonomlc 
featmes of the Jackson's purchase region, p. 196, 
fig. 5, 1888. 

Description.-This polymorphous species has 
been recorded frmn a very large number of 
localities and horizons, as the partial synonyn1y 
given above clearly mnphasizes. Tho type nla
terial came fron1 both the earliest and latest 
Swiss :Miocene, but subsequently this species 
has been identified from all stages of the Ter
tiary of Europe. In An1erica it has been 
recorded frmn beds of late Upper Cretaceous 
age and at different Tertiary horizons. It 
seems incredible that all these records should 
represent a single species and.probably several 
species are included, but their segregation on 
other than stratigraphic grounds is i1npossible 
at tlie present tin1e. The Wilcox leaves are 
much sn1aller and are otherwise readily distin
guished from . Diospyros wilcoxiana Berry. 
They occur also in the Claiborne deposits of 
the western Gulf region. 

Occurrence.-Lagrange forn1ation (in beds of 
Wilcox age), Puryear, Henry County (collected 
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by E. W. Berry), and Somerville,_ Fayette 
County, Tenn. (collected by J. ·M. Saffo.rd). 
Beds of Wilcox age, Calaveras Creek, Wilson 
County, Tex. (collected by Alexander Deussen). 

Oollections.-U·. S. National Museum. 

DrosPYROS wrLcoxrANA Berry, n. sp. 

Plate CI, figures land 2. 

Description.-Leaves medium sized to large, 
ovate-lanceolate in outline, the lateral margins 
regularly curved and the apex and base about 
equally pointed. Length ranges from 7.5 to 
15 centimeters. Maximu1n width, about mid
way between the apex and the base, ranges 
from 3.5 to 5.5 centimeters. MarO'ins entire 
• b ' 
1n places slightly undulate. Texture sub-
coriaceous. Petiole short and stout, enlarged 
proximad; in minimum-sized leaves, in which 

' only it seems to be preserved, it is 5 or 6 milli
meters long. Midrib stout, as a rule more or 
less curved. Secondaries rather stout, numer
ous, subparallel, camptodrome; fr01n 10 to 15 
subopposite to alternate pairs branch from 
the midrib at angles of 50° to 70° and .pursue 
a rather straight course until near the margin, 
where they curve upward and forn1 abruptly 
decreasing arches more or less parallel with it. 
Tertiary venation relatively prominent. Main 
nervilles largely percurrent, the interspaces 
made up of relatively large four, five, or six 
sided meshes. 

The two extremes in size o~ this species have 
been figured. The secondaries of the smaller 
are less numerous and more ascending, but 
the differences observable· are not of specific 
value. 

Diospfros is an abundant type in fossil 
floras and ranges back to the middle Cretaceous, 
from which a variety of leaf species have been 
described. I recently described an unmistak
able fruit calyx from this ho~izon under the 
name Diospyros vera/ so that the affinity of 
the leaves is abundantly confirmed. About 
50 Tertiary species have been described from 
a large number of localities and horizons and 
abundantly fortified by fruiting . material.2 

The genus is especially abundant from the 
upper Eocene through the Oligocene of Europe 
and in the lower Eocene of Western America 
(Fort Union formation). The forms from the 

1 Berry, E. W., Torrey Bot. Club Bull., vol. 38, p. 418, pl. 19, fig. 5,1911. 
2 For an account or the geologic history or the genus see Berry,· E. W ., 

Plant World, vol. ~5, pp. 15-21, figs. 1-7, 1912. 

Rocky Mountain region whi~h were contem
poraneous with the present species are all 
smaller, readily distinguishable species. 

The existing species of Diospyros number 
more than 150 and are widely distributed in 
the Tropics and warn1er temperate reO'ions of 
both he.n:isph~res: Several species, for e~-x:ample 
D. mant~na Linne and D. teysmanni Miquel of 

. the ~ast Indies, are typical strand plants. The 
species now under consideration, which is conl
mon at Puryear, is very similar to numerous 
existing forms, including the larO'er leaves of 
Diospyros virginiana Linne of ;ur Southern 
States. 
· Occurrence.-Lagrange forn1ation (in beds of 

Wilcox -age),· Puryear,. Henry County, Tenn. 
(collected by ;E. W. Berry). 

Oollection.-U. S. National Museum. 

Family SAPOTACE.m. 

Genus SIDEROXYLON Linne. 

SrDEROXYLON ELLIPTrcus Berry, n. ·sp. 

Plate C, figure 8. 

. De~cription.-Leaves relatively large, ellip~ 
t10al1n gen~ral outline. Apex rounded. Base 
rond_ed or broadly pointed. Margins entire, ap
peanng to be rep and because of their somewhat 
revolute condition, as is also clearly indicated 
by the appearance of the venation in that part 
of the leaf. Petiole short and stout. Midrib 
stout and curved, prominent on the lower sur
face of the leaf, impressed on the upper surface. 
Secondaries prominent; about 12 subopposite 
to alternate pairs diverge from the midrib at 
angles. of about 60°, pursue a rather straight 
course at first, and eventually curve upward; 
campto~o~e. Tertiaries thin, forming. large 
five·or six sided meshes. Texture coriaceous. 

This fine large-leafed species is entirely dis
tinct from previously described forms and 
rather larger than most of the existing mem
bers of the Sapotacere. It is, however, prac
tically identical in size, texture; petiole, mar
gin, and venation-primary, secondary, and 
tertiary-with the existing Sideroxylon suri
namense Miki from northern South America 
(Surinam). 

The genus Sideroxylon comprises about 60 
modern species found in the warmer parts of 
both hemispheres, a single Antillean species 
reaching southern peninsular Florida. Several 
fossil leaves from ·the Oligocene and Miocene 
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of Europe have been referred directly to the 
genus Sideroxylon. Of these the Wilcox 
species is n1uch like Siileroxylon putterliki 
Unger 1 in everything except size, Unger's 
species being about one-half the size of the 
Wilcox form. 

OccU?'1'ence.-Lagrange formation (in beds of 
Wilcox age), Pm~year, I-Ienry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National ~1useun1. 

SrDEU.OXYLON PREl\fASTICHOD:ENDRON Berry, 
n. sp. 

Plate XCIX, figure 4. 

Description.-Leaves 1nediun1 sized, elon
gate-elliptical in general outline. Apex vari
able, in n1ost specin1ens broadly rounded. 
Base rounded or broadly cuneate. Length 
about 9 to 10 centimeters. Maximum width, 
which is generally just below the middle, about 
3.3 centin1eters. Margins entire, slightly undu
late. Leuf substance thick and coriaceous in 
textm·e. Petiole short and stout, enlarging 
pi·o~imad, about 1 centin1eter in length. Mid
rib stout, prominent on the lower surface. of the 
leaf. Secondaries rather stout, seven or eight 
alternate or subopposite irregularly spaced 
pairs; they diverge from the n1idrib at angles 
ranging from 30° to 50° and are but slightly 
curved for three-fourths of the distance to the 
margin, where they curve abruptly upward to 
fonn broad camptodrome arches. Tertiaries 
consist of a few rather stouter branches from 
the midrib, subparallel with two successive 
secondaries where these are widely spaced, of 
cmnptodron1e n1arginal arches, and of more or 
less percm·rent internal nervilles. Areolation 
fine, composed of transversely elongated meshes 
of small size. 

T~1is species is smaller' and much less robust 
than the associated Sideroxylon ellipticus Berry, 
which it resembles closely in a general way. 
The secondaries are less numerous and more 
ascending and curved, and the areolation is 
finer. It is n1uch like numerous existing 
species of Sideroxylon and except for its shorter 
petiole is practically identical with the leaves of 
Sideroxylon mastichodendron Jacquin, a tree of 
the Florida Keys, the Bahamas, and many of 
the Antilles. 

1 Unger, Franz, Diofossile Flora von Kumi, p. 41, pl.ll, ftgs.1-4,1867. 

Occurrence.-Lagrange formation lin beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

Genus CHRYSOPHYLLUM Linne .. 

CHRYSOPHYLLU.M FICIFOLIA 'Berry,· n. sp. 

Plate C, figure 7. 

Description.-Leaves relatively large, oblong 
or ovate-lanceolate in outline, the apex and 
base pointed. Length about 15 centimeters. 
Maximmn width, neat the middle of the leaf, 
about 5.5 centimeters. Margins entire in some 
specimens, slightly repand distad. Texture 
very coriaceous. Petiole short and stout. 
Midrib very stout, curved, prominent on the 
lower surface of· the leaf. Secondaries very 
thin and close set, diverging from the midrib at 
angles of more than 45°, curving upwm·d, sub
pm·allel, camptodrome. · 

Several n1odern genera have been compared 
with this fossil species. Among those that show 
more or less resemblance may be mentioned 
Brosimum Swartz of the American tropical 
Moracere, Ardisia and Icacorea of the Bombaca
cere, and especially Ficus. This species m.ay be 
a Ficus, since it resembles more or less closely 
several existing and fossil species· which have 
been referred to that extensive genus. The 
venation, however, seems to me to indicate a 
relationship with the genus Chrysophyllum, 
which among its 50 or 60 existing species con
tains several West Indian forms practically 
identical with the fossil in all its features. 

The genus Chrysophyllum is tropical or sub
tropical, most of the forms being Am.erican, 
although it·is found in tropical Africa, southern 
Asia, Australia, and the Hawaiian Islands, and 
is represented in all tropical countries by the 
cultivated star apple, Ohrysophyllum cainito 
Linne, a native of the West Indies. The only 
species of the genus that reaches the United 
States is Ohrysophyllum olivijorme Lamarck of 
the Bahamas and Antilles, which is rare along 
the Florida coast northward to Mosquito Inlet 
on the east coast and to the vicinity of Pine 
Island on the west coast. This species has 
leaves much like the fossil but only ahout half 
their size. Seven or eight fossil forms have 
been referred to this genus, all of which come 
from the European Tertiary except one not 
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very convincing form described by Engelhardt 1 

frorn the Cenomanian of Saxony. 
Occurr13nce.-Grenada formation, Grenada, 

Grenada County, Miss. (collected by E. N. 
Lowe .and E. W. Berry). Lagrange formation 
(in beds of Wilcox age), Pinso11, Madison 
qounty, ·Tenn. (collected l?Y E. W. Berry). 

Oollections.-U. S. National Museum. 

Genus BUMELIA Swartz. 

Leaves short and broad, retuse or emarginate: 
Small, under 2 centimeters, slightly retuse. 

Bumelia pseudohorrida. 
Over 2 centimeters, deeply emarginate: 

Obcordate, that is, with a narrowed base. 
Bumelia wilcoxiana. 

Orbicular or ·elliptical, that is, with a broad base. 
Bumelia americana. 

Large with coarse venation, that is, conspicuously 
retuse ..................... -.- .Bumelia hurleyensis. 

Leaves narrower, length more than twice the width, apex 
rounded or slightly ema.rginate: 

Midrib slender, secondaries few and ascending. 
Bumelia pseudotenax. 

:Midrib very stout, secondaries numerous and directed 
hterally .............. ~ ..... . Bumelia grenadensis. 

BUMELIA WILCOXIANA Berry, n. sp. 

Plates C, figures 4 and 5, and CVJI, figure 3. 

Description.-Leaves obcordate in outline, 
the apex deeply emarginate and the base 
broadly pointed and cuneate. Size somewhat 
variable, .the length ranging from 3 to 4 centi
meters and the maximum width, widest above 
the middle, from 2 to 3 centimeters. Margins 
entire, full, and evenly rounded. Apical ears 
broadly rounded, directed upward. Petiole 
short and stout, 2 or 3 milli~eters in length. 
Midrib stout and straight, prominent on the 
lower surface qf the leaves. Secondaries rela
tively thin, prominent on the lower surface of 
the leaf, five to seven pairs, tending to be sub
opposite, branching from the midrib at angles 
of about 55° or somewhat less, curving upward, 
camptodrome. Texture coriaceous. 

This species is not uncommon in the Wilcox. 
It resembles in a general way some of the 
European forms referred to the papilionaceous 
genus Colutea, ds, for example, Oolutea mac
rophylla Heer.2 It .is close to certain existing 

1 Engelhardt, Hermann, Naturwiss. Gesell. Isis in Dresden Abh., 
1891, Abh. 7, p. 98, pl. 2, fig. 15. 

2 lleer, Oswald, FlGra tertiaria Helvetire, vol. 3, p. 102, pl. 132, figs. 
43-46, 1859. 

and fossil species of Bumelia and probably 
congeneric with them. Among these it is very· 
similar to some of the forms referred to the 
widespread European Tertiary species Burrielia 
oreadum Unger, as, for example, the forms from 
the Sannoisian of Aix in southeastern France 
described by Saporta.3 It may also be com
pared with Bumelia subspathulata Sa porta 4 

from the same locality and horizon. It is 
very similar to and probably descended from 
Sapotacites shirleyensis Berry, 5 a common form 
of the Upper Cretaceous Tuscaloosa form·ation 
in western Alabama. · The genus is abundantly 
represented in the Tertiary of Europe, but in the 
existing flora it{ is confined to An1erica arid 
comprises about 20 species scattered fron1 the 
southern United States through the West 
Indies and Central America to Brazil. It is 
the only genus of this strictly tropical and sub
tropical family which extends into the tem
perate region of North America. 

Several recent species resemble this Eocene 
form, and it rnay be matched almost com
pletely by some of the leaves of the variable 

· Bumelia retusa Swartz of the West Indies. 
. ·occurrence.-Holly Springs sand,· Early 

Grove, Marshall County, Miss. (collected by 
E. W. Berry). Lagrange forrnation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollections.-U. S. National Museum. 

BuMELIA PSEUDOHORR_IDA Berry, n. sp. 

Plate C, figure 1. 

Description.~Leaves small and nearly orbic
ular in outline, many somewhat inequilateral, 
the· apex broadly rounded and slightly ret use, 
and the base rounded or broadly cuneate. 
Length about 1.25 centimeters. Maximum 
width about 1 centimeter or slightly less. 
Margins entire. Texture coriaceous. Petiole 
short and stout, curved, about 2 millimeters in 
length. Midrib stout. Secondaries in1n1ersed 
in the leaf substance, about four pairs, diverg
ing from: the midrib at acute angles, ascending 
approximately parallel with the lateral mar-

. gins, eventually camptodrome. 

a Saporta, G. de, Dernieres adjonctions a la fl. ore fossile d' Aix-en
Provence, pt. 2, pl. 9, fig. 14, 1889. 

4 Idem, pl. 13, figs. 3, 4 .. 
5Berry, E. W., unpublished MS. 
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This small form is absolutely indistinguish
able fro1n many of the leaves of the existing 
West Indian species, Bumelia horrida Grise
bach, which is very much like the fossil in size, 
texture, petiole, and in all the observable details 
of venation .. That the modern form is a lineal 
descendant of this early Eocene species seems 
indisputable. 

Occ'w"Tence.-Lagrange fonnation (in beds of 
Wilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

BUMI~LIA J>SJ<jUDOTEN AX Berry, n. sp. 

Plate C, figure 2. 

Banksia helvetica Heer. Lesquereux, Am. Philos. Soc. 
Trans., vol. 13, p. 418, pl. 16, fig. 6, 1869. 

Description.-Leaves small, obovate in gen
eral outline, practically sessile, the. tip rounded 
and the base narrowed, cuneate,· .or slightly 
decurrent. Length a.bout 4 centi1neters. Max
hnum width, at ,or above the middle, about 1.3 
centimeters. Margins entire. Texture coria
ceous. Midrib rather stout but not prominent, 
iln1nersed. in the leaf substance and generally 
curved. Secondaries thin, inunersed, four to 
six alternate pairs, diverge at angles of about 
45°, curving n1ore or less upward, cmnptodr01ne. 
TertiariC3 obsolete. 

This characteristic s1nall leaf is very similar 
to the leaves of some of the West Indian species 
of Bumelia. It is perhaps n1ost·like Bumelia 
tenax Willdenow, a tree of sandy soils near the 
coast, which ranges northward fro1n the Florida 
ICeys as far as North Carolina. ~1other very 
similar extra tropical species is Bumelia lanugi
nosa Persoon, also a small tree, not common 
but ranging fron1 southern Georgia to Texas,· 
said to reach its maximu1n size and greatest 
abundance h1 the river bottoms of eastern 
Texas. In the Texas region the smaller obo
vate lca,'Tes are rnore like the fossil than are the 
larger variants. The narrower leaves of Bu
melia angustifolia Nuttall, a small tree of the 
Bn.hmnas, Florida Keys, and lower Rio Grande 
Valley, arc also close to the fossil, and B'l.tmelia 
cuneata Swartz (parvifolia De Candollc) of the 
West Indies is also practically identical with it. 

An1ong .. previously described fossil forms it. 
is nnrch like several species usually referred to 
tho genus Persoonia of the Proteaoere. The 
sn1all leaf collected 1nany years ago by Hilgard 
and since lost w~s referred by Lesquereux to 

50243°--16----22 

Banks~a helvetica Heer. It is undoubtedly a 
leaf of Bumelia pseudot~nax Berry. The type 
n1a terial of Banksia helvetica 1 came from the 
European Aquitanian and is very different from 
the leaf from the A.Inerican lower Eocene, some 
of Heer's specimens distinctly showing a 
serrated n1argin. · 

A poorly preserved leaf from Calaveras Creek, 
Wilson County, Tex., is very similar in form 
and venati01~ to the species now under discus
sion but is larger, measuring 5.5 centimeters in 
length and 2 centjn1eters in ~aximun1 width. 

Occurrence.-Ackerman formation, Hurleys, 
Benton County (for1ncrly part of Tippah 
County), Miss. (collected by E. W. fiilgard). 
liolly Springs sand, Early Grove, ·Marshall 
County, Miss. (collected by E. W. Berry). 
Beds of Wilcox age, Calaveras Creek, Wilson 
County, Tex. (collected by .Alexander Deussen). 

Oollections.-U. S. National Muscun1. 

BuM:ELIA AMERICANA (Lesquereux) Berry. 

Plate C, figure 6. 

Sapotacites americanus. Lesquereux (not Hollick, 1900), 
in Safford, Geology of Tennessee, p. 428, pl. K, 
fig. 8, 1869. 

Loughridge, Report on the geological and economic 
features of the· Jackson's purchase region, p. 197, 
1888. 

Description.-Leafl.ets broadly elliptical, al
most orbicular· in outline, the apex deeply 
emarginatc and the base broadly pointed. 
Margins entire, full, and evenly rounded. 
Length 3 to 4 centin1eters. Maxinmn1 width 
2.5 to 3 centi1neters in the middle part of the 
leaf. Texture very coriaceous. Midrib very 
stout and straight, prominent on the lower sur
face of the leaf. Secondaries stout, prominent 
on the lower surface of the leaf; four or five 
alternate pairs branch fro1u the n1idrib at 
angles of 55° to 75°, curvirig upward and each 
arching to join its superadjacent secondary 
some distance from the n1argin. 

The type of this species, which is sonwwhat 
more orbicular than the material subsequently 
collected, was described by Lesqucreux from 
the deposits of Grenada age south of SOI11er
ville, Ter1n., at that time thought to he of 
Pleistocene age. It was subsequently recorded 
by I-Iollick 2 fron1 Coushatta on Red River in 

1 Heer, Oswald, Flora tertiaria Helvetiro, vol. 2, p. 98, pl. 97, figs. 44-
48; pl. 98, fig. 16, 1856. 

2Hollick, Arthur, in Harris, G. D., and Veatch, A. C., A preliminary 
report on the geology of Lottisiana, p. 287, pl. 42, fig. 3, 1899. 
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Louisiana~ but the single specimen from this 
locality appears not to belong to this species. 

. It closely resembles Bumelia wilcoxiana 
Ben·y, which is, however, a somewliat smaller 
form that has an obcordate instead of an orbi
cular outline and a cuneate base that is almost 
straight sided instead of broadly rounded. 
The secondaries of wilcoxiana are more numer
ous, less prominent, and more ascending. 

What was said under Bnmelia wilcoxiana in 
i·egard to similar fossils and existing forms 
applies with ahnost equal force to this species. 
Attention should be called, however, to its 
resCinblance to a leaf from the Ypresian of the 
Paris Basin which Watelet 1 referred to the 
genus Piscidia Linne, a legun1inous genus of 
tropical America, and which he described as 
Piscidia protogea. 

Occurrence.-Lagrange formation (in beds of 
'Vilcox age), Son1erville, Fayette County, 
Ten:n. (collected by J. M. Safford), and Pur
year, I-Ienry County, Tenn. (collected by E. W. 
Berry). 

Oollections.-U. S. National :Museum. 

.BUMELIA HURLEYENSIS Berry, n. sp. 

Plate CVIII, figure 2. 

Description.-Leaves relatively coarse and 
large, orbicular to elliptical and somewhat in
equilateral in general outline, widest above the 
middle. Base broadly rounded on one side, 
truncated on the other. Apex broadly rounded 

-and then deeply retuse. Length about 4.6 
centi1neters. Maximum width about 4 centi
meters or slightly n1ore. :Margins entire. 
Texture coriaceous. Petiole not preserved. 
Midrib stout and prominent, somewhat flexu
ously curved. Secondaries few, very stout 
and pron1inent; three opposite to alternate 
unequally spaced pairs diverge from the mid
rib at angles ranging from 35° to 55°; they 
sweep upward in broad curve~ parallel with 
the lateral margins of the leaf and all except 
the basal pair are mtn1ptodron1e in the apex 
of the leaf. ·Tertiaries relatively stout ·and 
well marked, nearly straight and subparallel, 
percurrent. Areolation of fine nervilles, nearly 
obsolete, in general consisting of relatively 
la.rge quadrangular areolre. 

This species has the general form of all the 
Wilcox speci0s of Bumelin. except Burnelia 

1 Watelet, A., Descriptions des plantes fossiles du bassin de Paris, p. 240, 
pl. 59, fig. 3, 18G6. 

pseudotenax Berry and Bumelia grenadensis 
Berry. It is, however, much larger tmd n1ore 
coarsely veined than any of these, being nearly 
twice the size of Bumelia a·mericana (Les
quereux) Berry, which approaches closest to 
it in size. It also differs from the other Wilcox 
species in being broadly retuse and not emar
ginate in its fewer, n1uch coarser, and more 
ascending secondaries, and in its percurrent ter
tiaries. It was apparently not con1mon along 
the. ·wilcox coast, since it is only represented 
by scanty n1aterial from a single locality. 

Occurrence.-Ackerman forn1ation, Hurleys, 
Benton County (forn1erly part of Tippah 
County), Miss. (collected by E. W. Berry). 

Oollection.-U. S. National :Musmun. 

BuMELIA GRENADENsrs Berry, n. sp. 

. Plate CVIII, figure 3. 

Descript·ion.-Leaves medium sized for this 
genus, obovate and markedly inequilatenil in 
general outline, the apex broadly rounded or 
slightly emarginate and the base narrowly 
cuneate. Length ·about 4 centimeters. Maxi
Inunl width at or above the middle about 1.75 
centimeters. J\1argins entire. Leaf substance 
thin but of a stiff eoria.ceous texture. Petiole 
wanting. Midrib stout, curved, prominent on 
the lower surface of the leaf. Secondaries rather 
stout, rather regularly and closely spaced; 
about 15 pairs diverge from the n1idrib at wide 
angles, which vary from about 90° in the basal 
part to 70° in the 1niddle and distal portions ·of 
the leaf; they pursue a relatively straight 
course and narrow rapidly in the marginal 
region, where they are camptodrome. Ter
tiaries thin, forming a close-meshed anasto
rrwsing areolation, which in the marginal region 
is fully as prominent as are the secondaries. 
Not comnwn in the collections. 

Of the four other Wilcox species of Bun1elia 
three are relatively much shorter and wider; 
the only one whose forn1 is similar to the 
present species is Btunelia pseudotenax Berry, 
which is a srr1aller, less inequilateralleaf, rela.
tively narrower, and its secondaries are fewer, 
thinner, and n1ore ascending. 

Among previously described fossil species 
. Bumelia grenadensis Be_rry resembles the Euro
pean Bumelia oreadum Unger,Z which is com
mon and widespread frorn the extreme base of 

2Unger, Franz, Diefossile Flora von Sotzka,p. 42,pl. 22,figs. 7-14,1850. 
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tho Oligocene into the Miocene and which has 
been cmnpnrecl with the li\ring West Indian 
forms 13'1.tmelict nervosn and lhtmelicL retusn. 
These West Indian species also offer numerous 
points of comparison with the species under 
discussion. 

Occ'wrrence.-Grenadn, formation,· Grenada, 
Grenada County, :Miss. (collected by E. N. 
Lowe and E. W. Berry). 

Oollection.-U. S. NationnJ :Museum. 

Genus MIMUSOPS Linne. 

Mnr.usoPs SIEBEUII!"'OLIA Berry, n. sp. 

Plate XCIX, figure 2, and C, figme 3. 

Description.-Leaves clongate..:elliptical in 
outline, tho apex broadly rounded, n1ore or'less 
rotuso in some specin1ens, and the base only' 
slightly narrowed, rounded, or wide and bluntly 
pointed. Margins entire and full, somewhat 
revolute, as indicated by tho impression they 
make on tho clay and their slightly undulating 
appearance in specin1ens that show the upper 
surface of the loaf, like the one figured. Tex
ture very coriaceous. Tho lamina is generally 
broken near the base so that the petiole, which 
n1ust have been long and stout, is n1issing. 
Son1ewhat ''ariable in size, averaging about 9 
contin1oters in length by 2} ·centimeters in 
1naxinnnn width, about halfway between the 
apex and tho base of the symmetrical leaves. 
An extra large specimen is 12 centimeters long 
and 3.5 contin1eters in m.aximum width. 
Midrib stout and straight, channeled above and 
more or less prominent on tho lower surface of 
tho leaf. Secondaries about 10 subopposit~ to 
alternate pairs; they branch from the 1nidrib 
at angles ranging fron1 40° to 65° and curve 
upward, ultin1ately can1ptodrome. The ter
tiaries for1n rather largo isodiametric, five or 
six sided n1eshes. 

1'his fi.ne species is not uncommon at Puryear 
and is scarcely to be distinguished from several 
of tho existing species of Min1usops, tho specific 
nan1e being gi\'en in allusion to its resen1blanco 
to llf.imusozJs sieberi A. De Candolle, of the 
Florida Keys and Bahama Islands, a small tree 
of tho strand flora, like so n1any of the existing 
species of Sapotacero. Tho species now under 
consideration n1ay also be compared with 
ll.f.imusops spectetbilis Pittier of the litto:ral for
est of Costa Rica or with the Brazilian llfimu
sop8 Zongij'olicL. It may be also compared with 

certain species of the closely allied genus 
Sideroxylon Linne. Oapparis jnmaicensis 
Jacquin is also very similar in outline and 
texture. 

Tho genus Mimusops contains 30 or 40 exist
ing species widely distributed in the Tropics of 
both hemispheres. Several fossil species have 
been described, and comparisons may be n1ade 
with the Oligocene species llf.imusops terti(triet 
Ettingshausen 1 fron1 southern Europe (Car
niola) and Sapotacites·mimusops Ettingshausen2 

fron1 tho Tyrol. Both are less elongated, and 
though sin1ilar in their general facies are l«':lss 
typical of Mimusops than the present species. 
In the Wilcox flora Lagunculnria preracemosa 
Berry has somewhat similar leaves; they are, 
however, relatively shorter and have a different, 
more or less obsolete venation and a different 
texture. They are no more readily confused 
than the leaves of the existing Lnguncularia 
rncemosa Gaertner and llfimusops sieberi A. De 
Canclolle. 

Occurrence.-Lagrange form·ation (in beds of 
Wilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

MniUSOPS EOLIGNITICA Berry, n. sp. 

Plate XCIX, figure 3. 

Q'uercus chlorophylla Unger. Lesquereux (part), Am. 
Philos. Soc. Trans., vol. 13, p. 416, pl. 17, fig. 6 (not 
figs. 5, 7), 1869. 

(?) Phyllites truncatus. Losquereux, idem, p. 423, pl. 
17, fig. 9. 

Description.-Leaves relatively large, elon
gate-elliptical in outline, the apex prominently 
emarginato and the base broadly cuneate or 
rounded. Length about 9 centimeters. Maxi
mum width, in the middle part of the leaf, about 
3.5 centimeters. :Margins entire, slightly undu
late distad. Texture coriaceous. Petiole miss
ing. lvfidrib stout and curved, pron1inent on 
othe lower surface of the leaf. Secondaries 
stout, numerous; about 10 opposite to alternate 
pairs diverge from the midrib at angles of about 

· 50°, are in many specimens unequally spaced, 
curve upwnrd in a subparallel manner, and are 
camptodronlO close to the margins. Tertiaries 
thin,· so1ne subparallel with and between son1e 

1 Ettingshuuscn, C. von, Die fossile Flora von s"ugor, pt. 3, p. 17, pl. 30, 
figs. 14. 14a, 1885. 

2 Ettlngshausen, C. von, Die tertiiire Flora von Hiiring in 'l'irol, p. 62, 
pl. 21, fig. 22, 1853. 
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·of the secondaries, others percurrent, joined by 
nervilles in different directions to form small, 
isodiametric, four or five sided meshes. · 

This species is readily distinguishable from 
the associated Wilcox species Mimusops sie
berifolia Berry by its relatively shorter and 
wider outline, more numerous secondaries, and 
conspicuously (jmarginate apex. It. is very 
close and unquestionably ancestral to Mimu
sops claibornmisis Berry, a relatively shorter and 
more robust form of the middle Eocene. 

Among the leaves from Mississippi referred 
by Lesquereux to Quercus chlorophylla Unger 
is one that is clearly a leaf of the species now 
under discussion, and this also seenis to be the 
a{fmity of the single associated leaf which Les
quereux described as Phyllites truncatus and 
which lacks the tip, the chief diagnostic feature 
of the present species_; hence the name is queried 
and is not taken up for the species as now de
scribed from complete material. 

Occurrence.-Ackerman formation, Hurleys, 
Benton County (former~y a part of Tippah 
County), Miss. (collected by E. W. Hilgard). 
Lagrange formation (in beds of Wilcox age), 
Puryear, I-Ienry County, Tenn. (collected by 
E. W. Berry). 

Oollections.-U. S. National Museum. 

· MrMUSOPS MISSISSIPPIENSIS Berry, n. sp. 

pro min en t than in ]fimusops sieberifolia Berry 
and ]fimusops eoligniticus Berry, but the 
areolation is practically identical for the three 
species. 

Mimusops mississippiensis was confined to 
the Grenada formation south of the Mississippi
Tennessee boundary and apparently was not 
common. 

Occurrence.-Grenada formation, Grenada, 
Grenada County, Miss. (collected by E. N. Lowe 
and E. W. Berry). 
. Collection.-U. S. National Museun1. 

Order GENTIANALES. 

·Family OLEACE~. 

Genus FRAXINUS Linne. 

FRAXINUS WILCOXIANA Berry, 11. sp. 

Plate CJ, figure 5. 

Description.-San1ara oblanceolate in out
line, slender, contracted gradually proximad to 
the peduncle, which is relatively stout and 
about 3 · millimeters long·. Total length about 
3 centimeters. Maximum width 6.5 milli
meters at a point about halfway between the 
apex and the base. Body large, flattened, 
oblanceolate in outline, about 1.75 centimeters 
long, or more than half the total length of the 
samara, longitudinally lined, maximu1n width 
4 millimeters, toward the distal end. Wing 

Plate CVIII, figure 1. coriaceous, the tip narrowly rounded, the 
Description.-Leaves n1ediu1n sized, elongate- margins entire, decurrent on the body from 

elliptical in general outline, the tip somewhat which the veins r~diate. Calyx not persistent. 
narrowed and rounded and the base cuneate, This well-'marked samara of an early Eocene 
decurrent em the petiole. Length ranges from · species of Fraxinus is well marked and distinct 
8 to 8.5 centimeters. Maximum width, at or fron1 known Tertiary forms. Except for its 
below the 1niddle, about 2.6 centimeters. relative median width it might almost pass for 
Margins entire, evenly rounded. Texture cori- the fruit of the com1non American red ash, 
aceous. Petiole short and stout, ala~e. Mid- Fraxinus pennsylvanica Marsh, which, however, 
rib stout, curved, prominent. Secondaries of has a persistent calyx. .It resembles a number 
n1edium caliber, partly immersed; about nine of other existing species of ash, but this resem
opposite to alternate pairs diverge from the blance can not be held to indicate a close £ilia
midrib at angles that average about 50°, · tion with these forms. It is not uncommon in 
rather straight in their courses two-thirds of the clays at Puryear but has not as yet been 
the distance to the margin, where they bend correlated with the foliage of the tree which 
upward and are camptodrome. Tertiaries thin bore it. It is quite possible that this foliage is 
but well marked, forming an open quadrangular represented by the Wilcox species, based on 
or pentagonal isodiametric areolation. leaves fron1 Tennessee and Louisiana, which 

This species is somewhat smaller than the is identified as Fraxinus johnstrupi I-Ieer. 
other Wilcox species of Mimusops and is more Occurrence._.:._Lagrange formation (in beds of 
tapering in both directions, approaching the Wilcox age), Puryear, Henry County, Tenn. 
the form of Sideroxylon premastichodendron (collected by E. W. Berry). 
Berry in outline. The secondaries are less Collection.-U. S. National Museum. 
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FnAXINUS ,JOHNSTRUPI ·fleer ( ~). Genus OSMANTHUS Loureiro. 

Plato CI, figure G. 

Praximts Johnstrupi. Heer, Flora fossilis u.rctica, vol. 7, 
p. 113, pl. 80, figs. 1, 2, 1883. 

Hollick, in Harris, G. D., and Veatch, A. C., A pre
liminary report on the geology of Louisiana, p. 287, 

pl. 44, fig. l, 1899. 

Description.-I-Ieer's description, pubiished 
in 1883, is as follows: 

Fr. foliol.is ovato-ellipticis, basi vnJcle in<:-equalibus,. 
margine dentatis, nervis secundariis angulo peracute 
egreclientibus, valde camptoclromis. 

This species was described by I-Ieer from the 
locality in western Greenland at Atane Kerd
luk, which he rega.rded as part of his Arctic 
Miocene but which is alri:wst certainly of 
Eocene ag<;). In 1890 flollick identified it with 
a query from Louisiana. His material is 
scanty but more complete than that from 
Greenland. It shows a petiolulate inequi
lateralleaflet about 11 centimeters in length by 
about 4 centimeters in maximum width, the 
n1iclr.ib curved, and a petiolule about 9 mil
limeters in length. A fragmentary specimen 
is also contained in the collections from 
1'ennes'see, and it is not rare at several other 
localities. 

I retain the query after this species, since no 
cmnplete new material has been collected, 
although in so far as comparisons are possible 
that fron1 Louisiana is practically identical 
w.ith the Greenland types and may represent 
the foliage of the tree represented by samaras 
in the clays of Wilcox age in Tennessee. ·The 
fiora from Greenland is almost certainly some
what younger than the Wilcox, and the two 
have very few characters in common, differing 
markedly in this respect from the conditions 
shown in comparisons between the Upper 
Cretaceous fioras of western Greenland and the 
Atlantic Coastal Plain. For these reasons the 
occurrence of Fraxinus johnstrupi is of especial 
interest. 

Occurrence.-Wilcox group, one-fourth of a 
mile above Coushatta, Red River Parish, La. 
(collected by G. D. Harris). Grenada forma
tion, Grenada, Grenada Cotmty, Miss. (col
lected by E. N. Lowe and E. W. Berry). 
Lagrange formation (in beds of Wilcox age), 
Puryear, I-Ienry County, Tenn. (collected by 
E. W .. Berry). 

Oollections.-U. S. National Museum; New 
York Botanical Garden. 

OsMANTHUS PEDATUS (Lesquer~ux) Berry. 
Plate CIV, figure 1. 

Olea americana. Hilgard, Report on·the geology and agri
culture of Mississippi, pp. 108, 113, 1860. 

Laurus pedatus. Lesquereux, Am. Philos. Soc. 'l"'rans., 
vol. 13, p. 418, pl. 19, fig. 1, 1869. 

Description.-Lesquereu.-x:'s description, pub
lished in 1869, is as follows: 

L. foliis coriaceis, oblanceolatis, in petiolum Ionge 
attenuatis integerrimis; nervo primario latiore, plano, 
nervis secundariis tenuibus, sub angulo acuto 30° egre
dientibus, camptodromis, areolatione ultima punctiformi. 

Lesquereux states that his description and 
figure of this species were made from a single 
broken specimen, which I have been unable to 
find in the remains of the Hilgard collection at 
the State University of Mississippi. I have, 
however, collected typical specimens from the 
clays of Henry Cotmty, Tenn., and Lesque
reu.~'s description quoted above may be ampli
fied as follows: Leaves oblanceolate in outline, 
the tip bluntly pointed and the base long and 
gradually narrowed, decurrent. Length about 
13 centimeters. Maximum width, in the upper 
half of the leaf, about 2.75 .centimeters. Mar
gins entire. Texture coriaceous. Petiole 
short and stout,· somewhat tuillid. Midrib 
stout, prominent on the lower surface of the 
leaf. Secondaries thin and immersed in the 
leaf substance, subopposite to alternate, diverg
ing from the midrib at angles of about 50°, 
curving upward, camptodrome. Tertiaries 
thin, approximately straight, transverse. 

Except that the tertiaries are almost obso
lete in the modern form, Osmanthus pedatus is 
indistinguishable from Osmanthus ·americanus 
Bentham and Hooker; which is found in wet 
situations in the coastal region of our Southern 
States from southern North Carolina to eastern 
Louisiana. Both forms show the same oblance
olate outline, bluntly pointed apex, long ta
pering base, prominent midrib) and immersed 
secondaries. A second species, Osmanthus 
jloridana Chapman, found in the hammocks of 
peninsulat Florida, bears leaves that are prac- · 
tically identical with the preceding. I have 
figured a nature print of a leaf of Osmanthus 
americanus for comparison with the Wilcox 
species. 

The genus Osmanthus embraces about 10 
·existing species of eastern ~d southern Asia, 
Polynesia, and southeastern North America. 
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The fossil record is not extensive, and such 
forms as have been found are usually referred 
to the allied genus Olea. In Hilgard's section 
of the type locality for this species he mentions 
the occurrence of what he calls Olea americana 
in these deposits, which undoubtedly repre
sents the species now under discussion and was 
the preliminary "determination of L((squereux,1 

and was subsequently altered when he came to 
publish his account of the Mississippi plants. 

The present species occurs in the Raton for
mation of the Rocky Mountain province. 

Occurrence.-Ackerman formation, Hurleys, 
Benton County (formerly part of Tippah 
County), Miss. (collected by E. W: Hilgard). 
Lagrange formation (in beds of Wilcox age), 
Puryear, Henry County, Tenn. (collected by E. 
W. Berry). 

Oollections.-U. S. National Museum. 

Family APOCYNACElE. 

Genus APOCYNOPHYLLUM Unger. 

APOCYNOPHYLLUM WILCOXENSE Berry, n. sp. 

Plates CUI, figures 2 and 3, and CVIII, figure 4·. 

Description.-Leaves oblong-lanceolate and 
more or less falcate in outline, the apex sharply 
pointed and the base gradually narrowed. 
Length about 17 to 18 centimeters. Maximum 
width about 2.4 centimeters. Margins entire, 
slightly revolute. Petiole not preserved. 
Midrib stout, especially proximad, curved, 
pro min en t on the lower surf ace of the leaf, rela
tively thin on the upper surface. Secondaries 
thin, very numerous, approximately 1 milli
meter apart, subparallel, immersed· in the leaf 
substance. They diverge from the midrib at 
wide angles, fully 90° in the lower part of the 
leaf, and pursue a nearly straight course, 
branching somewhat and becoming nearly oh;;o
lete at the margin. There may be marginal 
veins, but if present they constitute the margin 
and are not distinguishable. Texture very 
coriaceous. · 

This fine large species is very unlike any pre
viously known fossil forms from the American 
continent. Among the Tertiary floras of 
Europe it is most similar to the leaves ref~rred 
to the genus Nerium of the Apocynacere, for 
example Nerium bilinicum Ettingshausen 2 

1 Hilgard, E. W ., Report on the geology and agriculture of Mississippi, 
p. 109, 1860. .. 

2Ettingshausen, C. von, Die fossile Flora des Tertiii.r-Beckens von 
Bilin, pt. 2, p. 30, pl. 36, fig. 20; pl. 37, fig. 2, 1868. 

from the Burdigalian of Bohemia or Nerium 
sarthacense Saporta 3 from the middle Eocene 
of France (Sarthe). It is also much like the 
existing Nerium oleander Linne of Europe, com
monly cultivated as an ornamental shrub, espe-. 
cially in our Southern States. Together with 
an allied but still larger species it is not uncom
mon in the Raton formation of the southern 
Rocky Mountain province. 

The genus Apocynophyllum seems preferable 
since it is less definite than Nerium or similar
leafed existing tropical genera. Its use indi
cates a relationship with the family Apocy
nacere rather than with the genus Apocynum 
Linne, as might possibly be inferred. 

Fossil species of Apocynophyllum have 
rarely been recognized in American Tertiary 
floras. The form from the Eocene· of the Raton 
Molintains of New Mexico, identified by Les
quereux 4 as Quercus neri~folia Alexander 
Braun, is not that species and it has been prop
erly redefined by Ettingshausen 5 and rena1ned 
Apocynophyllum lesquereuxii. Another species, 
Apocyn6phyllum heerii Ettingshausen occurs in 
the Eocene of Greenland. 

Occurrence.-Holly Springs sand, gully at 
Oxford, Lafayette County, Miss. (collected by 
E. W. Berry). Lagrange formation (in beds of 
Wilcox age), Puryear, Henry Cou:t;l ty, Tenn. 
(collected by E. W. Berry). Wilcox group, 1~ 
miles northeast of :Mansfield .and 2 miles south 
of Naborton, DeSoto Parish, La. (collected by 
G. C. Matson and 0. B. Hopkins). 

Collections.-D. S. National Museum. 

APOCYNOPHYLLU MMISSISSIPPIENSIS Berry, n. sp. 

Plate CVIII, figure 6. 

Description.-Leaves relatively large, lan
ceolate in general outline, widest midway be
tween the apex and the base, the margins in
curving uniformly to the acutely pointed apex 
and the greatly decurrent base. Length about 
13 centimeters. Maximum width about 3.5 
centimeters. Margins entire, full, and evenly 
rounded. At the base the lamina on each side 
narrows like it does in the apex to less than 2 
millimeters from the petiole, where it recurves 
and follows a course parallel with the petiole 

a Crie, L., Recherches sur le vegetation de l'ouest de la France a l'epoque 
tertiaire, p. 45, pl. L, figs. 70-73,1877. 

4 Lesquereux, Leo, The Tertiary flora, p. 150, pl. 19, fig. 5, 1878. 
o Ettingshausen, C. von, K. Akad. Wiss. Wien Denkschr., vol. 47, p. 32, 

1883. 

.... 
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to its extreme base, forming petiolar wings, and the species may be somewhat more fully 
each frmn 1 to 2 tnillimeters wide. Leaf tex- characterized as follows: 
ture subcorin.ceous. Petiole stout,· grooved, 
about 2 centitueters in length. Midrib stout 
below, becmning thin in the upper part of the 
leaf, longitudinally striated, somewhat prom
inent on the lower surface in the proximal ha1f 
of the leaf. Secondaries thin, largely immersed 
in the loaf substance; 15 to 20. irregularly 
spaced and tnostly alternate pairs diverge frmn 
the 1n:iclrib at angles of about 45°, curving 
slightly outward anq then upward, campto
dromc :in the l-Uarginal region. Tertiaries not 
well n1arked; some are parallel and between 
soco.ncln.r.ics and othm~ percurrent; they are 
fine and largely ilnmersed. · 

This species is readily separable fron1 the 
other Wjlcox species of Apocynophyllun1, its 
peculiar decurrent base alone rendering it 
easily recognizable. It is intermediate in its 
res01nbln.nces between A1Jocynophyllum sapin
<lifoliu1n I-Iollick and Apocynophyllum tabel
Zmvum (Lesquereux) BeiTy. It is less oblong 
in outline than ei thor species ; the secondaries 
arc more numerous than those of sapindi
foZium n.nd much fewer than those of tabellarum. 
It is not comtnon in the collections. 

OccurTence~-Grenada formft.tion, Grenada, 
Grenadn. County, Miss. (collected by E. N. 
Lowe and E. W. Berry). Wilcox group, 1! 
miles northeast of Mansfield, De Soto Parish, 
La. (collected by G. C. :Matson). 

Oollections.-U. S. National Museum. 

APOOYNOPH.YLLUM: TABELLARU:l\f (Lesquermn:). 

Plates CII, :figures 2-5, and CIII, figure 5. 

Sal~~'G tabcllaris. Lesquereux, Am. Philos. Soc. Trans., 
· vol. 13, p. 4H, pl. 17, fig. 4:, 1869. 

Description.-Lesquereux's description, pub
lished in 1869, is as :follows: 

Foliis elongatis, ultra pollicaribus latis, linearibus, mar
gine parallelis, integerrimis, in petjolum attenuatis; nervo 
medio lato, nervis secundariis numerosis, irregularibus, 
angustis, carnptodromis. ' ' 

The type, from the" soft white clay of Lafay
ette County, Miss.," was collected by Hilgard 
and described by Lesquereu..-x:. It probably 
consisted of the single specimen figured, which 
I have not been able to find in the remains of 
the I-Iilgard collection at Oxford, Miss. Addi
tional material has been found in abundance 
in the clays at Puryear, Tenn., and elsewhere, 

Leaves oblong-lanceolate in outline, the 
apex short but sharply pointed and the base 
more narrowly pointed and slightly decurrent. 
Length about 17 centimeters. Maximu1n 
width about 4 centimeters, the average being 
somewhat less than this figure. Margii1s entire 
but slightly undulate, deeply constricted in one 
specimen. Petiole short and stout, less than 
1 centimeter in length. Midrib stout, pronli
nent on the lower surface of the leaf. Second
aries thin, very numerous, somewhat irregularly 
spaced, subparallel; they diverge from the 
midrib at angles of about 60° at intervals of 
1 to 3 millimeters and run outward with only 
a slight curvature to the marginal region, where 
they curve upward parallel with it to fonn a 
series of rapidly reduced camptodrome arches. 
Tertiaries mostly obsolete, indistinctly shown 
in one of the figured specimens. Texture co
rlaceous. 

Lesquereu..-x: compared this species with the 
European l\1iocene Salix Zonga Alexander 
Braun, and thought that it 1night even .be a 
variety of that widespread type. 1'he species 
is obviously not related to Salix longa nor 1s it 
even a Salix in either size, outline, venation, 
or texture. It is, however, closely allied to a 
number of tropical American genera of the 
Apocynacern and very close to the numerous 
Tertiary species, of which at least two score, 
mostly European forms, have been described. 
American fossil species are unconlillon. Les
querem( 1 described Apocynophyllu1n ~cudde,ri 

from the Green River formation of Wyoming. 
It is very distinct, howeyer, from any Wilcox 
species. I-Iollick 2 referred a fragmentary speci
men from this horizon in Louisiana to Apocyno
phyllum, and though I have since collectedinore 
complete n1aterial, the generic reference· can 
not be said to ·be conclusively established. 
Apocynophyllum sapindijolium I-Iollick has the 
same general outlii1e but is a smaller leaf and 
has a more obtuse apex, longer petiole, and 
less numerous, relatively distant secondaries. 

. Apocynophyllum tabellarum suggests to a 
certain extent son1e American species of the 
genus Chrysophyllum of the Sapotacern, and 

1 Lesquereu..'i:, Leo, Tho Cretaceous and Tertiary floras, p. 172, pl. 45A, 
figs. 1-5, 1883. 

2llollick, Arthur, in Harris, G. D., and Veatch, A. C., A preliminary 
report on tho geology of Louisiana, p. 288, pl. 46, fig. 3, 1899. 
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though relatively narrower and more elongated 
somewhat resembles Ohrysophyllum ficifolia 
Berry, described from the basal beds of Wilcox 
age near Pinson, Tenn. 

Occurrence.-Holly Springs sand, Oxford, La
fayette County (collected by E. W. Hilgard), 
and Vaughns, near Lamar, Benton County, Miss. 
(collected by L. C. Johnson). Wilcox group, 
near Boyd ville, Clay County, Ark. (collected by 
E. W. Berry); sec. 29, T. 13 N., R. 12 W.; 4~ 
miles southeast and 3 miles southwest of N a
horton, De So to Parish, La. (collected by G. C. 
Matson and 0. B. IIopkins); and Old Port 
Caddo L~nding, Little Cypress Bayou, Harrison 
County, Tex. 0) (collected byT. W. Vaughan). 
Lagrange formation (in beds of Wilcox age), 
Puryear, Henry County, Tenn. (collected by 
E. vV. Berry). . 

Oollections.-V. S. National Museum. 

APocYNOPHYLLID,f SAPINDIFOLIUM Hollick. 

Plates CII, :figure 1, and CVIII, figure 5. 

Apocynophyllum sapindijolium. Hollick, in Harris, G. D., 
and Veatch, A. C., A preliminary report on the 
geology of Louisiana, p. 288, pl. 46, :fig. 3, 1899. 

Description.-Hollick's description, published 
in 1899, is as follows: 

Leaf lanceolate, entire, slightly inequilateral, narrowed 
and decurrent for a short distance at the base; midrib 
strong; secondaries thin and regular, leaving the mid
rib at an acute angle near the base, at a slightly more 
obtuse angle upward, running parallel to each other ·for 
a short distance, and approaching each other close to 
the margin, where they curve upward; tertiary nervation 
straight, subparallel, and essentially at right angles to 
the secondaries. 

Complete material shows that the apex was 
not elongated but was rather abruptly and 
obtusely pointed, that the margin in some 
individuals was slightly undulate, and that the 
petiole was very stout and about 1.75 centi
meters in length. The dimensions ·of the whole 
leaf are as follows: Length about 12 centi
meters; maximum width about 3 centimeters. 

This species was described from an incom
plete specimen from Coushatta, La., and com
pared with Ficus lanceolata (Heer) Weber/ 
Laurus princeps Heer, 2 and Laurus p.rimigenia · 
Unger.3 The first is a younger composite 

1 Lesquereux, Leo, The Tertiary flora, pl. 28, figs. 1-5, 1878. 
2 Lesquereux, Leo, The Cretaceous and Tertiary floras, pl. 58, fig. 2, 

1883. 
s Velenovsky, Josef, Die Flora aus den ausgebrannten tertiii.ren Letten 

von Vtsovic bei J.aun, pl. 5, figs. 1-5, 1882. 

. . 

form, and my material shows that the present 
species represents a leaf altogether lacking the 
narrowed tip of Lesquereux's material. The 
third comparison loses force from the fact that 
such a variety of probably unrelated leaves 
have been referred to Laurus primigenia that 
the comparison is worth but very little. The 
second comparison is valid, and I am not sure 
that the southern material is not identical with 
that from the Eocene of California. A similar 
butsomewhatlarger leaf is :figured by Knowlton 4 

fron1 the early basic breccias of Fort Union age 
in the Yellowstone Park, and this also is very 
close to the present form if not identical with 
it. Laurus princeps is another species that has 
been too freely identified from numerous locali
ties and horizons, so that rather than make any 
ill-advised changes at this time, the species 
under discussion is allowed to stand as described 
by Hollick. 

It is smaller than Apocynophyllum tabellarum 
(Lesquereux) Berry of the Wilcox flora, and has 
a longer petiole and much fewer secondaries. 

Occurrence.-Grenada formation, Grenada, 
Grenada County, Miss. (collected by E. N. Lowe 
and E. W. Berry). Wilcox group, one-fourth 
mile above Coushatta, Red River Parish, La. 
(collected by A. C. Veatch), and Benton, Saline· 
County, Ark. (collected by R. E. Call). La
grange formation (in beds of Wilcox age), Pur
year, Henry County, Tenn. (collected by E. W. 
Berry). 

. Oollections.-V. S. National Museum; New 
York Botanical Garden. 

APOCYNOPHYLLU]\1 CONSTRICTUM Berry, n. sp. · 

Plate CIII, :figure 4. 

Description.-Leaves relatively short and 
broad, ovate-lanceolate in outline,. constricted 
at the middle by a pair of deep, opposite, nar
rowly pointed sinuses into a lower elliptical 
segment and a distal ovate-lanceolate seg
ment. Base rounded. Base of distal segment 
rounded, its apex narrowed and bluntly pointed, 
slightly inequilateral. Margins full, rounded, 
and entire, except for the sinuses just men~ 
tioned. Petiole short and stout, about 1 milli
meter in length. Midrib stout below, becom
ing thin distad. Secondaries numerous, paral-

• Knowlton, F. H., U.S. Geol. Survey Mon. 32, pt. 2, p. 725, pl. 95, 
fig. 3, 1899. 
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lei, straight, craspedodrome, diverging from the 
midrib at very wide angles in the proximal 
segn1ent, 1nore widely spaced and more as
cending in the distal segn1ent. 

This species is based on the single specin;1en 
figured, which was collected mttpy years ago 
by It E. Call for the Arkansas Geological Sur
vey. It came frmn the clays of the I-Ienderson 
pit at Benton, ·Ark., long since worked out and 
abandoned, so that the chances are against 
finding additional n1aterial exc·ept from out
crops .n.ot yet discovered. 

It 1nay be an anomalous leaf, since marginal 
irregularities are commonly observed in the 
leaves of lVe1'ium oleander Linne, some speci
Dlens suggesting by their outline the lobate 
forn1s of the Mesozoic cycadophyte genus Nil
sonia. A constricted leaf of ApocynozJhyllum 
tabellat'ttm is figured on the accompanying 
plates. If the constricted fonn be interpreted 
as a varin:.nt fron1 a normally entire ovate
lanceolate leaf, it is still readily distinguish
able frotn the Wilcox species Apocynophyllum 
wilcoxense Berry by its smaller size and rela
tive shortness and breadth. 

Occutrence.-Wilcox group, Benton, Saline 
County, Ark. (collected by R. E. Call). 

Oollection.~U. S. National Museum. 

Genus ECHITONIUlVI Unger. 

EonrroNIUM I...ANOEOLATUM Ettingshausen. 

Plate CIII, figure l. 

E*itoniwn lanceolat'um,. Ettlngshausen, Beitrage zur 
Kenntniss der 'l'ertiarflora Australiens: K. Akad. 
Wiss. Wien Denkschr., vol. 47, p. 134, 1883. 

Launts reussii. Heer (not Ettingshn.usen), Flora fossilis 
arctka, vol. 6, pt. 2, p. 12, pl. 3, fig. 14, 1880; idem, 
vol. 7, p .. 105, pl. 77, figs. 1-7, 1883. 

Desc1·iption.-The following description is 
drawn frmn the 1naterial frmn Tennessee, 
which has been referred to this species, which 
differs in 1nil10r particulars frmn the leaf from 
Greenlar1d on which Ettingshausen based his 
diagnosis: Leaves. oblong-lanceolate in out..., 
line, n1ore or less falcate, the apex and base 
rather shortly pointed. Length ab'out 11 
centi1neters. :Maxin1un1 width about 2.1 centi
nleters. Margins entire, parallel for a consid
erable distance medially. Texture· subcori
aceous. Petiole short and expanded, tumid 
proxi1nad; about 4 1nillin1eters in length. Mid
rib stout and curved, becoming thin distad. 

Secondaries numerous, ·thin, about 12 sub
opposite to alternate camptoclron1e pairs, di
verging from th~ nliclrib at angles of 45 ° or 
more, curving upward in the marginal region. 
Tertiaries mostly obsolete. 

In l880 Heer identified a single ,small leaf 
from the Eocene of Greenland as Laurus 
reussii Ettingshausen, a European species. 
Ettingshausen three years later pointed out 
that the form frmn Greenland was not identi
cal with Ius Laurus reussii and redescribed 
I-Ieer's species as Echitonium Zanceolatum. 
The sa1ne yeru· Heer published several addi
tional figures of forms from Greenland that he 
identified as Laurus reussii. These are similar 
to the fonn that he described in 1880 but range 
to a larger size, and these larger leaves with 
short tumid petioles are identical with the Wil
cox leaves.1 The smaller leaves fro:o;t Green
land were used by Et,tingshausen in framing 
his diagnosis of Echitonium lanceolatum. They 
have longer petioles and fewer secondaries than 
the larger leaves, but all are probably variants 
of a single species. 

The genus Echitonium was described by 
Unger and contains from 8 to 10 species, 
mostly European, ranging fron1 .the Paleocene 
through the Miocene. It is based on forn1s 
comparable with the existing genus Echites 
Linne, which t:m1braces about two score species 
of tropical America (West Indies and Antilles 
and northern South America). 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E.· W. Berry). 

Collection.-U. S. National :Museum. 

Order POLEMONIALE S. 

Family BORAGINACE.lE. 

Genus CORDIA Linne. 

CoRDIA EOCENICA Berry, n. sp. 
Plate CVI, figures 11 and 12. 

Desc1viption.-Leaves oblong-ovate in out
line, the apex acute a_:nd the base broadly 
cuneate or rounded. Length ranges from 6.5 
to 10 cei1tin1eters. Maximun1 width, in the 
lower half of the leaf, I'anges fron1 2.8 to 4 
centimeters. Petiole short and stout. Mid
rib stout. Secondaries thin, ren1ote; six or 
seven alternate pairs diverge from the midrib 

l Compare pl. 103, fig. 1, of this paper with Heer's pl. 77, fig. 6. 
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at angles of about 60°, curving upward, camp
todrome. Margins entire, slightly undulate. 
Texture subcoriaceous,. 

This species is clearly distinct from the other 
known n1embers of the Wilcox flora. Although 
it resembles some of the leaves of Ficus in its 
outline, it shows a different type of venation. 
It has a peculiar textural character, hard to 
describe but easily recognized and i;n a measure 
shown ip. the illustration, that serves for its 
recognition. This 1nay be due to a more or 
less scabrous condition in life. 

This species is very close to several existing 
American tropical species. The genus com
prises more than 200 existing forms of the 
Tropics and the w~rmer extratropical regions 
of both hen1ispheres, most of them American, 
and several extend northward as far as the 
Bahamas, the Florida Keys, and the Rio 
Grande vaJley. The leaves are variable in 
outline and are con1monly more or less toothed, 
even an entire-margined fonn showing toothed 
margins in some individuals. There is a 
strong generic likeness in the leaves of the dif
ferent species ·and some of then1 are very similar 
to the leaves of some species of Populus. 

Some of the species are distributed by fru-
. givorous birds, "t>ut the fruits of Cordia subcor
data, a widely distributed oriental beach plant, 
float uninjured for months, according to 
Guppy.1 

The known history of Cordia is not very 
extensive. Ettingshausen has described a Ter
tiary species fr01n Tasmania and another from 
Bohem~a; Engelhardt has described a species 
from the early Tertiary of Chile; and I have 
described a rather con1mon species fron1 the 
Upper Cretaceous of southeastern North 
America, Cordia ap·iculata (fiollick). 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Collection.-U. S. National Museum. 

CoRDIA 0) LOWII Berry, n. sp. 

Plate CVII, figure l. 

Description.-Leaves relatively short and 
broad, ellipti~al-ovate and very slightly ine
quilateral in general outline, widest in the 
middle and tapering abruptly to the acumi
nate tip n,nd somewhat less abruptly to the 

1 Guppy, H. B., Plaut dispersal, p. 530, 1906. 

truncate, ultimately slightly decurrent base. 
Length about 11 centimeters. :Maxi1nun1 width 
about 7.5 centin1eters. Margins rather full 
and evenly curved, beset with well marked but 
flattened crenulations, which disappear en
tirely in the basal region. Texture thick and 
coriaceous. Petiole short and stout. Midrib 
stout. Secondaries relatively thin, rather uni
formly spaced, subparallel, and camptodron1e; 
eight or nine pairs diverge fron1 the n1idrib 
at angles of about 55° to 60°, curving but 
slightly to the marginal region, where they 
bow upward in sweeping arches. Tertiaries 
thin, not pr01ninent, percurrent. 

This species is rare, is not certainly referable 
to Cordia, and is confined to the lower part of 
the Wilcox. It is clearly separable fr01n the 
other Wilcox species, although it res01nbles 
somewhat some of the forms of Euonymus 
splendens Berry. It resembles son1ewhat the 
entire margined Juglans leconteana Lesquereux 
and 1nay also be c01npared with a variety of 
unrelated genera, for exa1nple, · Grewiops1s, 
Hippomane, Can1ellia, Juglans, Omalanthus, 
Pavonia, Celastrus, and the like. 

Named in honor of Dr. E. N. Lowe, State 
geologist of :Mississippi, who was instrun1ental 
in the rediscovery of this classic· locality and 
who helped make the collection containing the 
present type. 

Occurrence._.:_Ackerman formation, I-Iurleys, 
Benton County (formerly part of Tippah 
County), :Miss. (collected by E. N. Lowe and 
E. W. Berry). . 

Collection.-U. S. National ~1useun1. 

Order PERSONALES. 

Family VERBENACElE. 

Genus CITHAREXYLON Linne. 

CITHAREX'YLON EOLIGNITICUM Berry, n. sp. 

Plate CVI, figure 10. 

Description.-Leaves ovate-lanceolate in out
line, slightly falcate. Apex narrowed to an 
obtuse point. Base cuneate. Length about 
8 centimeters. ~1ax:imum width, in the mid
cUe part of the leaf, about 2.75 centimeters. 
Margins entire, somewhat irregular. Petiole 
short and very stout. ~1idrib stout, curved, 
and prominent. Secondaries relatively stout, 
prominent, numerous, about 12 subopposite to 
alternate pairs, subparallel and camptodron1e. 
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'They diverge from the midrib at angles of about 
50° and are relatively straight. 'rertiaries ob
solete. 

This species, which is rare in my collections, 
is very close to Citharexylon villosum Jacquin, a 
snuul tree of the Florida ICeys, Bahamas, and 
Antilles, differing 1nerely in the more nunler
ous, straighter, and less ascending secondaries 
of the fossil fonn. The genus Citharexylon 
includes 1nore than a score of species confined 
to tropical Alnerica, where they are distributed 
through the West Indies to southern Mexico, 
Lower California, Bolivia, and Brazil. One or 
two species have been doubtfully recorded 
frmn the European Miocene. 

Occun·ence.-I-Iolly Springs sand, I-Iolly 
Springs, l\1arshall County, Miss. (collected by 
E. vV. Berry). Grenada forn1ation, Grenada, 
Grenada County, :Miss. (collected by E. N. 
Lowe and E. W. Berry). 

Collection.-U. S. National Museum. 

Genus A VICENNIA Linne. 

AvrcENNIA J~OCENICA Berry, n. sp. 

Plate CIV, figure 6. 

Desc1·iption.-Fruit capsular, ovate, and 
.slightly oblique in outline, widest in the 1nedian 
portion and narrowing almost equally in both 
directions, truncate proxin1ad, shortly apicu
lato distad, greatly con1pressec1. Length 2. 7 
contin1ctors. Max.i.lnum width 1.35 centinle
ters. Per.icarp thin, eoriaceous, feebly ridged 
with two or tlll'ee slight longitudin~l eleva-. 
tions, longitudinally striated. 

'"l''ho identification of the present form with 
tho capsule of Avicmmia is not conclusively 

. proved, although the resmnblance between the 
fossil and a single valve of the tardily dehiscent 
capsule of such a n1odern fonn as Avicennia 
niticla Jacquin mnounts as nearly to proof as 
is possible with detached parts of fossil vegeta
tion, especially as Avicennia-like leaves are 
also present at this horizon. This forn1 is 
slightly snutller and more nearly symmetric 
than a valve of a capsule of the black Juan
grove; otherwise the resen1blance is c01uplete. 
It is possible that the Wilcox species of Citha
rcxylon based on foliage n1ay be the foliage of 
Avicennic£ eocenica, although the fonn appears 
to be n1ore closely allied with Citharexylon. 

The genus Avicennia includes about 30 exist
ing species widely distributed. on the muddy 

tidal shores of the Tropics of both hmni
spheres. · 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E. W. Berry). 

Collection.-U. S. N ationallVIuseun1. 

AvrcENNIA NITIDA:F'ORMIS Berry,. n. sp. 

Plate CVII, figure 4. 

Description.-Leaves Jucdimn sized, lancoo
late in general outline and as a rule s01newhnt 
faJcate and consequently slightly inequilateral, 
\videst in the middle and tapering to both ends. 
Apex nan·owly rounded. Base cuneate. 
Length about 8 centimeters; n1aximu1n width 
at or slightly below the Inidclle, about 2.1 centi
nleters. l\1argins entire, in 1nany specimens 
irregulady curved. Texture coriaceous. Pet
iole short and stout. l\1iclrib stout, pronli
nent on the lower surface of the leaf. Second
aries stout, s01newhat prominent; nine or ten 
pairs diverge fr01n the n1idrib at angle3 be
tween 35° and 40°, ascending with but slight 
curvature close to the n1argins, where they 
turn upward rather abruptly to join the sec
ondn,ry next above and thus collectively forn1 
a pseudoacrodron1e n1arginal vein along each 
marg1n. Tertiaries in11nersod in the leaf sub
stance. 

This species is not conunon in the collec
tions. It may be n1atched with some of the 
leaves of the existing Avicennia nitida and in 
connection with the fruits from Puryear, Tenn., 
described as Avicennia eocenica, renders the 
generic detern1ination reasonably conclu.sive. 
What is almost certainiy a second fossil occur
rence of Avicennia n1ay be seen in a form fro1n 
the Tertiary of Col01nbia, which Engelhardt 1 

erroneously referred to the myrtaceous genus 
Jn1nbosa Rumphius and compared with the 
oriental Jambosa vulgaris De Candolle, exten
sively cultivated in tropical South America. · 

All the existing species are inhabitants of 
tidal n1uddy shores and are cosmopolitan in 
tropical regions. One species, Avicennia nitida, 
reaches the Florida coast. Its leaves exhibit 
considerable variation, both in size and out
line, ranging ·fron1 small obovate to lanceolate 
and lanceolate-elliptical .forn1s, which may be 
rounded or acuminate distad. Among numer-

1 Engelhardt, Hermann, Senckenbergische nature. Gesell .. Abh., vol. 
19, p. 35, pl. 9, figs. 6, 7, 1895. 
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ous leaves of this species the fossil is nearer to 
the average form of ·the existing species than to 
any of its variants. It agrees ra'ther closely 
in size, outline, and venation with this mean 
forn1, but is relatively slightly narrower. 

A characteristic view showing the habit and 
habitat of the black 1nangrove and serving to 
suggest the appearance and environment of 
the Wilcox form is shown on Plate VII, B 
<P· 11n. 

Occurrence.-I-Iolly Springs sand, . Early 
Grove, Marshall County, Miss. (collected by 
E. W. Berry). 

Oollection.-U. S. National Museum. 

Family SOLAN ACE.lE. 

Genus SOLANITES Saporta. 

SoLANITES SAPORTANA Berry, n. sp. 

Plate CVI, figures 4 and 5. 

Descript·ion.-Flower gamopetalous. Calyx 
inferior, gamosepalous. Corolla rotate, de
pressed internally to forn1 a short open throat, 
the limb five parted, the lobes narrow and cu
neate pointed, separated by relatively deep 
angular sinuses. There are traces of stamens, 
which appear to have been five in number, in
serted on the corolla, and alternat·e with the 
corolla lobes, their anthers not connate. Pistil 
not discernible. The flower is small, about 6 
or 7 millimeters across the limb. The corolla 
lobes are about 2.5 millimeters in length and 
1. 7 5 millimeters in n1aximum width, at their 
base. The flowers, which n1ust have been of 
considerable consistency, are preserved close 
together in .the type and only specimen, which 
may be taken to indicate that the flowers 
were not solitary but grouped ,in a cymose 
inflorescence. 
. This unique specimen was co.llected from the 
fine-grained plastic clays at !lolly Springs, and 
though exceptional as· the i1nprint of a flower 
the essential organs are flattened and incom
plete. A canvass of the floral structures of the 
natural orders leads at onoe to the Solanacere, 
and since it is impossible to allocate the flower 
with precision in any of the numerous genera 
of this family it is referred to the form genus 
Solanites. This genus was described by Sa
porta 1 for floral remains of small size and rare 
occurrence in the Sannoisian of Aix, in south
eastern France, which . he constituted as the 

1 Saporta, G. de, Etudes sur Ia vegetation du sud-est de la France a 
l'cpoque tertiaire, vol. 1, p. 109, 1863. 

single species Solanites brongniarti.2 This he 
· con1pared in a most painstaking way with the 
flowers of certain existing Solanacere and con
cluded that it was most similar to the fl.o·wers 
in the genus Saracha Ruiz and Pavon of Central 
America and northwestern South A1nerica. 
This also seen1s to be true of the Wilcox flower 
described above, which is very sin1ilar to Solan
ites brongniarti, although less completely pre
served. I have reproduced son1e of the figures 
of the type of Solanites, as w~ll as of Sarracha 
and Witheringia, and have named the Anleri
can species in honor of the Count de Saporta, 
one of the most profound students of fossil 
floras who graces the annals of paleobotany. 

The genus Sarracha comprises about a dozen
species of existing plants distributed fr01n 
Mexico to Bolivia. In this connection atten
tion should be called to a fonn fron1 the Ter
tiary of Bolivia described by Engelhardt 3 as 
Antholithes q_uinq_uepartita, which is very si1nilar 
to the Wilcox form and should probably be 
considered as congeneric. 

Occurrence.--:-IIolly Springs sand, Holly 
Springs, Marshall County, :Miss. (collected by 
E. W. Berry). 

Oollection.-U. S. National Museum. 

Order RUBIALES. 

Fainily RUBIACE.lE. 

Genus GUETTARDA Endlicher. 

GuETTARDA ELLIPTICIFOLIA B.erry, n. sp. 

Plate CVI, figures 1 and 2. 

Descrviption.-Leaves medium sized or small,. 
n1ore or less broadly ovate and generally · 
falcate in outline. The apex has a short wide 
point or is narrowly rounded. Base generally 
inequilateral, broadly cuneate, or slightly de
current. Length ranges from 4 to 6 centi
meters. :Maximum width, in the middle part 
of the leaf, ranges from 2 to 2.5 centimeters. 
Margins entire, irregularly undulate in many 
specimens. Texture subcoriaceous. Petiole 
stout, curved, about 5 millimeters in length. 
Midrib stout, curved, prominent on the lower 
surface· of the leaf. Secondaries stout; seven 
or eight opposite to alternate pairs diverge 
from the llli_drib at angles of 45° to 50°, pursu-

2 Idem, pl. 11, fig. 2. 
a Engelhardt, Hermann, Naturwiss. Gesell. Isis in Dresden Abh.,. 

1894, p. 13, pl. 1, fig. 57. 



RUBIALES. .349 

ing a relatively straight course, can1ptodrome. 
Tertinries obsolete. 

This species is n~n1ed from its great re
selnblance to G1.tettarcla elliptica Swartz, a 
s1nnll tree of the coastal region that has a 
buttressed trunk; it inhabits the n1ore southern 
Florida ICeys, the Bahamas, and the West 
Indies. The genus Guettarda, which com
prises· about 50 existing species, .is· chiefly de
veloped in tropicnl An1erica. One species is 
widely dis~ributed on 1naritin1e shores from 
tropicnl enstern Africa to Australia and 
Ocennica, its lutbitat for1ning a just con1-
parism1 with that of the fossil species. 

Occurrence.-IIolly Springs sand, I-Iolly 
Springs, J\1arshall County, J\1iss. (collected by 
E. vV,. Berry). Lagrange for1nation (in beds 
of Wilcox age), Puryear, I-Ie:nry County, Tenn. 
(collected by E. W. Berry). 

Oollections.-U. S. National J\1useum. 

Genus EXOSTEMA Richard. 

ExoSTEl\f.A I'SEUDOCARIB.lEUl\f Berry, n. sp. 

Plate CVI, figure 3. 

Description.-Leaves sn1all, lanceolate in 
general outline, the apex and base narrowed 
and acutely pointed. Length about 6 to 7 
centimeters. Maxin1um width, midway be
tween the apex and the base, about 1.75 centi
nleters. J\1argins entire, slightly irregularly 
·curved. Leaf substance thin. Petiole stout, 
terete, swollen in its lower part, about 7.5 milli
nleters in length. Midrib stout below, becoming 
thin distad. Secondaries nun1erous, thin; 
.about 10 pairs diverge fr.on1 the 1nidrib at 
-different angles, averaging between 45 ° and 
.50°, and are as a rule but slightly curved until 
they ren.ch the· marginal region, where they 
becon1e subparallel with the 1nargins in the 
usual camptodrmn~ manner. Tertiary venation 
·distinct, consisting of 1narginal arches and of 
inter1nediate vein.s fron1 the n1idrib, parallel 
with the secondaries, con1bined with cross 
nervilles in different directions, forn1ing rela
tively large four, five, or six sided areohe. 

This species is contn.ined in old collections 
frmn Wickliffe, Ky., labeled Sapinclus dubius. 
It is ahnost identical in all its characters with 
the ex.isting Exostema caribrmtm Roen1er and 
Schultes, which ranges fr01n the Florida ICeys 
through the Antilles, the coast region of south
.ern J\1exico and Central An1erica, and occurs 

also on the Pacific coast of Central America. 
The genus consists of about a score of species 
of shrubs and small trees, exclusively An1erican 
and confin~d to the Tropics and subtropics. 
They are most abunda:nt on the Antilles, and 
only Exostema caribmum reaches the Florida 
mainland. So far as I know the genus has not 
been previously recognized in the fossil state. 

Occurrence.-I-Iolly Springs sand, Early 
Grove, Marshall County, Miss. (collected by E. 
W. Berry). Lagrange formation (in beds of 
Wilcox age), Wickliffe, Ballard County, ICy. 
(collected by R. I-I. Loughridge). · 

Oollections.-:-U. S. National Museum. 

Genus PSYCHOTRIA Linne. 

PsYCHOTRIA GI'tANDIFOLIA Engelhardt. 

Plate CV, figure 1. 

Psyclwt-ria grandifolia. Engelhardt, Senckenbergische 
naturf. Gesell. Abh., vol. 16, p. 656, pl. 11, fig. 4, 
1891. 

Desc1·iption.-Leaves huge, oblong lanceo
late in general outline, greatly elongated, 
widest in the middle part, tapering upward 
to the abruptly narrowed and bluntly pointed 
tip, and n.bruptly to the broadly cuneate base. 
Length about 21 celltimeters. Maxin1um 
width, midway between the apex and the base, 
about 6.5 centimeters. J\1argins entire, full, 
and somewhat undulate. Texture corin.ceous. 
Petiole not preserved, obviously very stout~ 
:Midrib stout and prmninent. Secondaries 
stout; about 15 or 16 pairs diverge fron1 the 
1nidrib at angles of about 70°, curving regu
larly upwnrd and c111nptodron10 in the marginal 
region. Tertiaries for1n pseudosecondaries, al
ternating with the true secondaries. Areola
tion fine, hugely inunerserl. An uncom:monly 
sn1all leaf n10asures but 11.3 eentimeters in 
length by 33.5 millirr1eters in 1naximum width. 

The present striking species may be compared 
with the Wilcox species A nona wilcoxiana 
Berry or A. eolign·it·ica Berry, but it does not 
equal the largest leaves of A. ampla Berry. It 
differs fro1n the latter species in its n1uch 
narrower, slightly inequilateral, less pointed 
forn1 u.ud in the details of venation. It is 
n1uch more elongated and straight-sided than: · 
the other two Wilcox species previously 
mentioned, with narrower tip and base and 
1nore numerous seconc1.aries. Of the two it 
is perhaps closest to the larger leaves of A1~ona 
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eolignitica. It is very similar to the. leaves of 
several existing tropical species of Anona. 

I an1 unable to separate this striking forn1 
from the species described by Engelhardt from 
the early Tertiary of Chile. The genus Psy
chotria, to \Vhich it is referred, includes many 
existing tropical shrubs and trees, of which 
two-thirds, or about 230 species, are peculiar to 
the West Indies, Central An1erica, Bra:lil, and 
Peru. The fossil form may be compared \vith 
P8ychotria grandis Swartz, a shrubby form 
ranging frmn the West Indies (Cuba, .Jamaica, 
etc.) to Mexico and Central .America. 

Occ7.trrence.-Lagrange forn1ation (in beds of 
Wilcox age), Puryear, IIenry County, Tenn. 
(collected by E. vY. Berry). 

Oollection.--U. S. National ~1useum. 

INCERTm SEDIS. 

Genus ANTHOLITHUS Brongniart. 

ANTHOLITHUS ARUNDITES Berry, n. sp. 

Plate CXII, :figure 6. 

Description.-The inflorescence shown in 
Plate CXII, figure 6, has an extraordinarily 
stout axis that bears a cmnpact cluster of 
small flowers; which are very imperfectly 
preserved, the only feature that can be made 
out with certainty being the lanceolate seg
ments of the floral envelope, and these greatly 
rese1nble the empty and flowering scales of the 
grasses. Though a botanic affmity with that 
group is only a probability, it is commemorated 
in the specific nmne chosen for this form. 

Ordinarily it would not be worth while to 
describe or figure such poorly preserved mate
rial, but though it furnishes little that is of 
botanic interest it serves to help round out· 
our picture of the life along this early Eocene 
coast, and as definite remains. of grasses are 
such rare fossils, even imperfectly preserved 
specin1ens are not without value. 

Occ'urrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museu1n. 

ANTHOLITHUS MARSHALLENSIS Berry, n. sp. 

Plate CXII, :figure 1. 

Description.·-Flower campanulate or tubu
lar; it may be interpreted as having aborted 
or greatly reduced petals and a gan1osepalous 
calyx, or more probably the calyx was incon-

. spicuous and is not visible in the fossil, and the 
eorolla was gamopetalous. Peduncle about 
6.5 · millirr1eters in length, slightly enlarged 
distad. The ovary appears to have. been 
inferior; that is, the flower was epigynous. 
The corolla appears to have been tubulnr, the 
campanulate appearance on the left side of the 
figure being due to a broken part of the ganw
petalous corolla and not to an individuai petal. 
Stan1ens slender, exserted, five in m.unber. 

This species is based on the single speci
Jilen well shovm in Plate CXII, figure 1. The 
preservation is unfortunately not of the best, 
the remains being flattened and the stan1ens 
having lost their anthers, which it would seem 
were versatile. ·With 1naterial as in1perfectly 

. preserved as this specimen any extended search 
an1ong existing gmnopetalous flowers for pos
sible ~elationships is hardly worth while. 

Occurrence.-Holly Springs sand, Early 
Grove, Marshall County, Miss. (collected by 
E. W. Berry). 

Oollection.-U. S. National Museum. 

Genus CALYCITES of authors. 

CALYCITES DAVILLAFORMIS Berry, n. sp. 

Plate CIV, :figure 7. 

Description.-This name is proposed for 
concavo-convex, coriaceous objects, broadly 
elliptical or orbicular in outline, about 2 centi
meters long and 1. 7 centimeters in maximum 
width, slightly deflected and flanged along the, 
sides and top, the maximum width of this 
flange being about 2 millimeters. The tip is. 
broadly and roundly pointed. The base is 
rounded at the sides and truncate across the 
1niddle. 

This form, which appears to represent a 
sepal, is named from its resemblance to the 
modified inner pair of sepals in the genus Da
villa V elloso of the family Dilleniacem, a family 
represented in the Wilcox. flora by several 
species referred to the form genus Dillenites 
Berry and comparable for the most part with 
the existing species of Tetracera Linne: 

The genus Davilla comprises about 25 species, 
confined to the American Tropics and ranging 
fr01n Mexico southward, chiefly living in the 
Brazilian region. In this genus the inner pair 
of sepals becomes enlarged and forms a hard 
leathery. or woody, more or less nearly closed, 
bivalve envelope, surrounding the essential 
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organs and subsequently the fruit. , The fossil 
fonn :in all of its characters resmnhles such a 
sepal. 

Occurrence.-Lagrange for1nation (in beds of 
W:ileox age), Puryear, I-Ienry County, Tenn. 
(collcctccl by E. W. Berry). 

Oollection.-U. S. N ationn1 :Musemn. 

CALYCITES OSTRYAFORI\HS Berry, n. sp. 
Plate CIV, figures 4 and 5. 

DescrizJtion.-Snlali bract or other floral ap
pendage, broadly elliptical in outline, rounded 
at both ends, the proximal son1ewhat more 
narrowed than the distal end. Length about 
9 Jnilli1neters. Maximu1n width about 7.5 
1nillirneters, n1idway between the apex and the 
base. Substance not thick but apparently co
riaceous, since the single speci1nen is preserved 
in sandy deposits where most of the plant 
rmnains are much 1nacerated. Venation shows 
about 16 subparallel longitudinal veins, which 
converge toward both ends and a few fork. 
Cross veinlets are apparently fine and not 
especially numerous. 

This species, unfortunately based on the 
single specin1en figured, may he con1pared with 
Ostrya humilis Saporta 1 frmn the lower Oligo
cene of southeastern France, being si1nilar in 
size, outline, and venation, except that the 
forks of the veins in the An1erican form are less 
nmnerous. It may also be compared with 
Ostrya atlantidis Unger as figured by Ettings
hausen 2 frmn Carniola and with Ost'f"ija walkeri 
described by Heer from West Greenland. There 
is no trace of a seed, but one of the central 
veins is thickened at the base, and the base is 
slightly frayed, which might indicate that the 
base. with the seed has been ·broken away. 
Wh11tever the bot11nic affmity, this form seen1s 
certainly congeneric with Sitporta's species. 

The genus Ostrya includes about a dozen 
fossil species ranging frmn the middle Eocene 
to the present. In the modern flora the genus 
is widely distributed in the Northern I-Iemi
sphcre, ranging northward to Nova Scotia and 
southward to the highlands of southern Mexico 
and Guate1nala inN orth America, and through 
southern Europe 11nd southwestern Asia and in 

I Suporta, 0. de, Etudes sm· la vegetation du sud-est de la France a 
l'epoque tertiaire, vol. 1, p. 83, pl. 6, fig. 5, 1863; vol. 3, suppl. 1, p. 33, pl. 
5; fig. 8, 1867; Dernieres ndjonctions ala flore fossile d' Aix-en-~rovence, 
pt. 2, p. 12, pl. I, fig. !I, 1889. 

2Ji:ttingshausen C. von, Die fossile Flora von Sagor in Krain, pt. 1, 
p. 177, pl. 4, figs. 13, 14, 1871. 

northern Japan in the Old World. The saclike 
bracts of our two American species are larger 
than the fossil and have fewer longitudina1 
veins and n1ore numerous and stouter transverse 
veinlets. 

Occurrence.-Beds of Wilcox age, Calaveras 
Creek, Wilson County, Tex. (collected by Alex
ander Deussen). 

Oollection:-U. S. National Museun1. 

Genus CARPOLITHUS Allioni. 

CARPOLITHUS PURYEARENSIS Berry, n. sp. 

Plate CIV, :figure 8. 

Desc1'iption. -Ova te-lanceola te com pressed 
bilocular .capsule-like form, about 1.5 centi
nleters in length by 8 millimeters in maximum 
width, in the n1edian region. A longitudinal 
n1edian sinus marks the central peduncular col-· 
u1nn. Surface somewhat corrugated and tex
ture apparently coriaceous. 

Occurrence.-Lagrange forn1ation (in beds of 
Wilcox:: age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

CARPOLITHUS PRANGOSOIDES Berry, n. sp. 

Plate CIV, :figure 9. 

Description.-Fruit laterally compressed, 
elliptical in outline. Carpels two, separated 
by a deep me.dian commissure, oblong in out
line, terete, bluntfy pointed at both ends, e11ch 
with a large dorsal wing. Length of fruit 
about2.5 centimeters. Maximu1n width, about 
1nidway between the apex 11nd the base, about 
1.4 centimeters. The individual carpels are 
2.1 centimeters in length and about 3.25 milli
meters in diameter. Pericarp thickened,. the 
surface being n1arked with fine longitudinal 
corrugatio~s. 

This species is described with the assumption 
that it represents the fruit of some Wilcox 
species of U1nbelliferre, although the fruits of 
that family as a rule have more than two ribs 
or wings developed by the pericarp. 

I have not found any recent Umbelliferre 
that resemble it closely, and it is named fron1 
its rather remote resembl11nce to the fruits of 
the oriental genus Prangos.of Lindley. 

I know of no closely comparable fossil forms, 
although I have not searched the literature 
exhaustively._ 
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Occurrence.-Lagrange formation .(in beds 
of Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum 

CARPOLITHUS HENRYENSIS Berry, n. sp. 

Plate CXII, figure 16. 

Description.-Smal.l costate fruit, elliptical 
in outline and nearly cylindrical or slightly 
compressed in cross section, bearing :five or six 
longitudinal costre separated by narrow sulci. 
Length about 1.5 centimeters. Maximum 
width about 7 ;5 millimeters. Ends equally 
rounded. Texture ligneous. 

A rare fruit of unlmown affinity somewhat 
resembling several of the fruits from. the Bran

. don lignites that have been referred to Aristolo
chites, as for example Aristolochites sulcatus 
Perkins 1 and Aristolochites conoideus Perkins.2 

Occurrence.-Lagrange forn1ation (in ·beds 
of Wilcox age), Puryear, I-Ienry County, Tenn. 
(collected by E. W. Berry). 

Collection.-D. S. National }.1useum. 

CARPOLITHUS GRENADENSis Berry, n. sp. 

Plate CXII, figure 15. 

Description.-Small fruit, circular in outline, 
much compressed, 3 millimeters in diameter, 
borne on a straight, stout, inequilaterally 
placed peduncle about 3.75 millimeters long. 

This sinall form, represented by a single 
specimen, is of unlmown botanic affinity. 

Occurrence.-Grenada formation, Grenada, 
Grenada County, Miss. (collected by E. W. 
Berry). 

Oollection.-V. S. National Museum. 

CARPOLITHUS TENNESSEENSIS Berry, n. ·sp. 

Plate CXII, figure 17. 

Description.-Species apparently represent
ing a berry-like or drupaceous fruit with a 
wrinkled coriaceous pericarp. Outline nearly 
circular, apparently somewhat compressed in 
cross section. Length 12.5 millimeters. Maxi
mum width 11 millimeters in the equatorial 
region. Fruit is decurrent to a stout peduncle 
about 7.5 millimeters in length. 

This form is represented by the single speci
men figured and is of unlmown botanic affinity. 

1 Perkins, G. H., Vermont State Geologist Rept. for 1903-4, p. 204, pl. 
81, figs. 156, 157, 1904. 

2 Idem, fig. 154. 

Occurrence.-Lagrange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-V. S. National Museum. 

CARPOLITHUS soPHORITES Berry, n. sp. 

Plate CXII, figure 7. 

Description.-Large seed, unsymmetrically 
ovate, compressed, distinctly keeled or nlar
gined. Length about 14.5 millimeters. Width 
in the median region about 8.25 1nillimeters. 
More obtuse distad. Margin slightly angular 
near the hilum and also forms an inner pos
terior angle, elsewhere curved, fuller on the 
outside and bears ,a sharp sinus partly due to 
compression on the inside above the hilum . 
Seed much compressed and original thiclmess 
can not be determined. Surface smooth. 

This large form evidently belongs to one of 
the Wilcox species of Papilionacere and suggests 
the genus Sophora, which is so well represented 
by leaves in the Wilcox deposits. 

Bowerbank 3 described many species of a 
genus which he named. Faboidea from the 
Isle of Sheppey (Ypresian), all of which, how
ever, present certain morphologic features, 
such as their thick testa, punctate surface, and 
funiculus umbilicalis, which are absent in the 
form here discussed, which is therefore referred 
to the indefinite genus Carpolithus. 

Occurrence.-Grenada formation, Grenada, 
Grenada County, Miss. (collected by E. N. 
Lowe and E. W. Berry). 

Oollection.-V. S. National Museum. 

CARPOLITHUS PILOCARPOIDES Berry, n. sp. 

Plate CXII, figure 11. 

Description.-Large ligneous asymmetric 
compressed seeds or fruits, about 1 centimeter 
in length, 5.5 n1illirneters in width, and 2 to 
3 millimeters in thiclmess. Proximal margin 
straight or incurved. Distal margin full and 
rounded, as are both ends. }.1argins show a. 
well-marked keel. 

This is a well-marked form of possible strati
graphic importance, since it is readily recog
nizable. It comes from the top of 'the Wilcox 
and is represented in the collections by several 
specimens. Its botanic affinity is uncertain·, 
although it suggests the fruits of the genus 

a Bower bank, J. S., History of the fossil fruits and seeds of the London 
clay, pp. 98-123, pl. 14-16, 1840 .. 
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Protium (Burseracere) and those of Pilocarpus Compositre not uncommon in the European 
of the H.utacere, the similarity to Pilocarpus Tertiary. 1 

being com1nemorated in the specific name. Occurrence.-Lagrange formation (in beds of 
Occu'lTence.-Grenada forn1ation, Grenada, · Wilcox age), Puryear, Henry County, Tenn. 

Grenada County, :Miss. (collected by E. N. Lowe (collected by E. W. Berry). 
u.nd E. W. Berry). · Collection.-U. S. National Museum. 

Oollection.-U. S. National :Museum; 

CAUPOLITHUS PUOTEOIDES Berry, n. sp. 

Plate CXII, :figure 2. 

Descri1Jtion.-A slightly asymmetric winged 
seed, narrowly ovate in outline, about 8.5 
millin1eters in length and 2.5. millimeters in 
maxin1u1n width near the base, tapering up
ward to a falcate acuminate tip, rounded and 
slightly asymmetric at the base. Nucellus 
sn1all, compressed. Wing longitudinally veined. 

1'his characteristic winged seed is in my 
judgn1ent positively referable to the Proteacere 
and 1night well represent the fruit of Banksia 
tenuifolia Berry, which is so co1nmon at this 
locality. It may be aln1ost exactly matched 
by seeds of different existing species of Banksia, 
I-Iakea, and si1nilar genera of the Australian 
region, commonly represented in the Oligocene 
floras of Europe. 

Occurrence.-Lagrange formation (in beds 
of Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

CARPOLITHUS HYOSERITH'ORMIS Berry, n. sp. 

Piate CXII, fi~ure 4. 

Desc1·iption.-A small, slightly asymmetric 
fusiform seed or achene-like fruit, about 8 
millimeters in length and 1. 7 5 millin1·eters in 
1naximum dian1eter about midway between 
the apex and the base, acuminate proximad, 
contracting above the middle and expanding 
distad in a crown of short, . diverging simple 
awns or bristles about ten in number and about 
2 n1illimeters in length. Surface costate. 

This characteristic form, represented by two 
specimens, is almost certainly an· achene of 
son1e Wilcox sp.ecies of Compositre, but rather 
than give it a gener!c name implying a knowl
edge of its botanic afllnity beyond what the 
facts warrant I prefer to retain it in the indefi-· 
nite genus Carpolithus, commemorating in its 
specific name its great resemblance to the 
genus I-Iyoserites of Ettingshausen, a genus of 

50243°-16--23 

CARPOLITHUS DICTYOLOMOIDES Berry, n. sp. 

Plate CXI, :figures 2 and 3. 

Description.-A small winged seed or fruit, 
which has an elliptical, laterally compressed 
nucellus about 2 .. 5 millimeters long by 1.5 milli
meters wide, truncate on its proximal side, and 
a scarious, minutely reticulate veined, mar
ginal keel or wing 1 to 2 millimeters wide. 
This wing was of considerable consistency as 
shown by its vascular skeleton; it is full and 
rounded, except at the upper end, wh~re it is 
somewhat extended and acuminate. Length 
of the whole fruit, including the wing, about 
7 millimeters. The hilum is centrally located 
on the truncated portion of the unwinged 
proximai margin. 

This characteristic winged fruit is compar
able with those of a number of existing genera, 
especially in the families ~1alpighiacere, Ru
tacere, and Bignoniacere. Among the forms 
with which comparisons are especially sug
gestive are the species of Stigmatophyllon 
Jussieu, a genus of Malpighiacere that com
prises about 45 existing species, ranging from 
the BahamHs to Uruguay, in which, however, 
the venation of the wings is not markedly re
ticulate, and the genus Dictyoloma De Can
dolle, consisting of two species of trees of 
Brazil and Peru. It is the resemblance of the 
fossil to Dictyoloma that has suggested the 
specific name. · 

Occurrence.-Lagrange forn1ation (in beds 
of Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museum. 

PHYLLITES sp. 

Plate CIV, :figure 2. 

Description.-A characteristic fragment of a 
large leaf of unknown botanic affinity. 

Occurrence.-L~grange formation (in beds of 
Wilcox age), Puryear, Henry County, Tenn. 
(collected by E. W. Berry). 

Oollection.-U. S. National Museun1. 

1 Ettingshausen, C. von, Die fossile Flora des Tertiiir-lleckens von llilfn, 
pt. 2, p. 18, 1868. 
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PLATE IX. 
FIGURE 1. C::enomyces cassire Berry on Cassia emarginata Berry from Lagrange forma~on (in beds of "j'ilcox age) 

1! miles west of Grand Junction, Tenri .......... ___________ ... _________ .. _______ .. _ ...... _ .. . 
FIGURES 2, 3. Crenomyces pestalozzites Berry on Sabalites grayanus Lesquereux from Holly Springs sand at 

Oxford, !Yliss .......... _______ , ... ____ .. ______ .................... __ ... ____ .......... _____ _ 
FIGURES 4, 5. Lycopodites (?) eoligniticus Berry from Holly Springs sand at Early Grove, Miss. ___ .......... __ 
FIGURE 6. Pteris pseudopinnrejormis Lesquereux from Wilcox gro.up at Vineyard B~uff, La. ________ .. ____ .. __ 
FIGURB 7. Aneimia eocenica Berry from Lagrange formation (in beds of Wilcox age) at Puryear, Tenn ....... " ... . 
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PLATE X. 
FxounE.l. Asplenium. hurleyensis Berry from Ackerman formation at Hurleys, Miss ...................... · ..... . 
Fw uru~ 2. Aneim.ia eocen.ica Berry from Lagrange formation (in beds of Wilcox age) at Puryear, Tenn . _ .. :. __ .. 
Fwuru~s 3-8. Lygocli-wn binervatttm (Lesquereux) Berry from Ackerman formation at Hurleys, .Miss ......... . 

3-5. l~ragments of sterile pinnules. 
6, 7. Fertile pinnules. 
8. Single spike, X 2. 
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PLATE XI. 
FIGURES 1, 2. Aneimia·eocenica Berry from Lagrange formation (in beds of Wilcox age) at Puryear, Tenn ... ~. 

2. Venation of pinnule, X 3. 
FIGURE 3. Asplenium eolignitica Berry from Ackerman formation, Kemper County, 'Miss .................... . 
FIGURES 4-7. Meniphylloides ettingshauseni Berry from Grenada· formation, Grenada, Miss ................... . 

4, 5. From photographs of two fragmentary specimens. 
6. Restoration, natural size. 
7. Enlargement, to show character of the margin and v·enation, X 4. 
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PLATE XII. 
FIGURES 1-3. Sabalites grayanus Lesquereux .............................................................. . 

1, 2. Lesquereux's types from the Holly Springs sand at Oxford, :Miss. · 
3. 'Wilcox group at Benton, Ark. 

Fw URE 4. Chammdorea danai (Lesquereux) Berry from Ackerman formation at Colemans Mill, Choctaw County, 
ll1iss ..................................... -- ... · .·. ·.- ·-- · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
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PLATE XIII. 
Page. 

FIGURES 1-3. Chammdorea danai (Lesquereux) Berry from Ackerman formation at 9olemans Mill, Choctaw 
County, }.{iss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179 

3. Venati~n of a ray with a single secondary on each side of the midrib, X 4. 
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PLATE XIV. 
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Sabalites grayanus Lesquereux, fragment of an especially large leaf from Holly Springs sand in the ravine at 
Oxford, ~fiss. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . • • . • • • • • . • . • . • • . • • • • • • • • • • • • . . . . . . . . • . . . . . . 177 
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PLATE XV. 
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FIGURES 1, 2. Arthrotaxis (f) eolignitica Berry, cone scales from Lagrange formation (in beds of Wilcox age) at 
. Puryear, Tenn ................ : ..... ,.................................................... 173 

F~GURE 3. ·Glyptostrobus europceus (Brongniart) Heer, fragments of twigs from Holly Springs sand in the ravine 
at Oxford,.lfiiss ............... : ....... : ............. '.. ............. :. . . . . . . . . . . . . . . . . . . . . . . 169 

FIGURES 4-6. Taxodium dubium (Sternberg) Heerfrom Lagrange formation (in beds of Wilcox age) at Pinson, 
Tenn ........... : . ... _: . ............... ~ ........................................ , . . . . . . . . . . 171 

FIGURES 7, .8. Canna.eocenica Berry from Holly Springs sand at Oxford, Miss ............................. :... 181 
FIGURE 9. Taxodium sp., seed from Lagrange formation (in beds of Wilcox age) 1! miles west of Grand Junction, 

Tenn .................................... ~ ..................... · ....................... : ... 173 
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PLATE XVI. 
FxounES 1-5. Cupressinoxylon calli Knowlton from 1)~i~1t 5! ~iles I;orth of Gainesville, Ark .......... ~ ....... . 

1. rrransver~e section .showing a. :ined ullary ray. 
2. Same, passing through a growth ring. · · 
3. Radial section showing bordet'ed pits. 
4. Same, showing pits on meduilary 'rays. 

· 5 .. Radiaf section.showing chain of resin cells. : · . 
FIGurms G-10. Laurinoxylon brannen Knowlton.from vicinity of Harrisburg, Ark~ ...... : .... · ......... ~ ..... . 

G. ~1\tng~ntial sec.tion.show:i.n.g large reticu.late-thic.kenE;)d d~c.t ~gl t:ays in two series. 
7. ~L'ransverse section showing arrangement of ducts .and rays. · · 
8. Radial section showing d\tcts and large medullary rays, wood cells not well preserved:· 
9. r.I\tngentia.l section showing reticulate thickening of tru1gential walls of ducts. 

,. 10. itn.dial section showing pitting on radial walls of ducts. 
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FIGURE 1. Engelhardtia (Oreomunnea) mississippiensis BerrY from Holly Springs sand at Early Grove; Miss..... 183 
FIGURES 2-5. Paraengelhardtia eocenica Berry from Lagrange formation (in peds of Wilcox age), Puryear, Tenn .·. 186 
FIGURES 6, 7. Engelhardtia puryearensis Berry from Lagrange formation (in beds of Wilcox age), Puryear, Tenn -- 185 
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Fraum~ 1. Myrica 'l.vilcoxensis Berry from Grenada formation at.Grenada,·Miss................................ 188 
FwuuE 2. ~Myrica elc:eanoides Lesquereux from Lagrange formation (in beds of Wilcox age) at Boaz, Ky ..... ·... 188 
l~raum~s 3-5. Juglans schintperi Lesquereux from Wilcox group at Coushatta, La. (after Hollick) ........ :..... 182 
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PLATE XIX. 
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FIGU]lES 1-3, 5. Engelhardtia ettingshauseni Berry from Holly Springs sand at Holly Springs, Miss ....... ~...... 185 
.FIGURE 4. Jugla"':s sc~~imperi Les·quereux, a small leaflet from·t·h~ Lagrange form~tion .<in beds ?f Wilc~x age!_ at 

.. Wickliffe, Ky ..................................................................... , . ·. . . . . . . 182 
FIGURE 6 .. Dryophyil~m tennesseensis Berry from Lagrang~ formation (in beds of Wilcox age) at Puryear, ·Tenn. i91 
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FIGUHES 1-3. Dryophyllum tennesseensis Berry from Lagrange for~ation (in beds of Wilcox age) at Puryear, 
'renn .......................... , .......... ~ ................................ :. . . . . . . . . . . . . 191 
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PLATE XXI. 
Fage. 

FIGURES 1, 4, 5. Dryophyllum tennesseensis Berry, showing variations in size and cha.racter of petiole......... 191 
FIGURES 2, 3. Dryophyllum puryearensis Berry ......................................................... ~ . . 192 

All the specimens are from the Lagrange formation (in beds of Wilcox age) at Puryear, Tenn: 
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.PLATE XXII. 
FraunE 1. Restoration of Dryophyllum moori·i (Lesq uereux) Berry ......... · ............... , ................. . 
Fraum~ 2. "Dryophyllu:m, tennesseensis Berry from Lagmnge formation (in beds of Wilcox· age) at Puryear, Tenn.; 

an abnormally constricted leaf. ......................................... · ...... ~.' .......... . 
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Fmum~ 1. Ficus sp. from Holly· Springs sand at Holly Springs, Miss •........................... :.-........... 206 
FIGURES 2, 3. Dryophyllum anomalum Berry from Lagrange formation (in beds of Wilcox age) at Puryear, Tenn , . 189 
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Artocarpus pungens (Lesquereux) Knowlton from Wilcox _group at Coushatta, La ___ . ~ .. __ ............. __ : _ .. _ 
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Artocarpus lessigiana (Lesquereux) Knowlton from Wilcox .group at ~hreyeport, La.......................... 194 
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FIGURE 1. Artocarpu.'!pungens (Lesquereux) Knowlton from Wilcox group at Benton, Ark ______________ ....... 195 
FIGURE 2. Ficus pseudolmediajolia Berry from Lagrange formation (in beds of Wilcox age) at Puryear, :Tenn _ .. _ 205 
FIGURE 3. Pseudolinefi:i!J, eoeenica Berry from Lagrange formation (in beds of Wilcox age) at Puryear;-Tenn.-;-- -·. ·196 
FrGUR~S 4, 5. FicUs puryearensis Berry from Lagrange formation (in beds of Wilcox age) at Puryear, Tenn...... 205 
FIGURE; 6. Ficus ~ilcoxensis Berry from Lagrange formation·(in beds of Wilcox age) at Puryear, Tenn._______ 202 
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PLATE XXVIII. 
FIOURl<J 1. Ficus pseudocuspidata Berry fro~ Lagrange formation (in beds of \Vilcox age) at Puryear, Tenn ..... . 
Fw URm 2. Pseudolrnedia eocenica, a small leaf from Lagrange formation (in beds of Wilcox age) at Puryear, Tenn .. 
Fwun1~ 3. Ficus occidentalis Lesquereux. from Ackerman formation at IIurleys, Miss .......... ~ ............ . 
FIG URI~ 4. Ficus puryearensis elongata Berry from Lagrange formation (in beds of 'Vilcox age) at Puryear, Tenn .. . 
FIGUUE 5. Ficus puryearensis Berry from Lagrange formation (in beds of Wilcox age) at Puryear, Tenn · ... ~ .. . 
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PLATE XXIX. 
FIGURE ·1. Artocarpus irungens. (Lesquereux) Knowlton from Wilcox group ·at Be~ ton, Ark ........ ~ ...... : .. 
FIGURE 2. Artocarpus dubia Hollick from Wilcox group at Coushatta, La ................................... . 
FIGURE ·3. Oinnamomum obovatUs Berry. f~om Hoily Springs sand at Holly Springs, Miss ................... . 
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PLATE XXX. 
FIGURES 1-3. Ficus myrtifolius Berry from Holly Springs sand ............................................ . 

1, 3. Holly Springs, Miss. 
2. Early Grove, Miss. 

FIGURES 4, 5. Ficus puryearensis Berry from Lagrange formation (in·beds of Wilcox age) at Puryear,. Tenn ..... . 
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FIGlJREs 1~3._. Ficus schimperi Lesquereux· froin Ackerman formation at Hurleys, Miss...................... 204 
FIGURE 4. F1:cui eolignitica Berry f~on:t Wilcox gr?up at Hardys Mill, Greene County, Ark.................. 203 
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FIGURE 1. FilJUs vaughani Berr.y from Lagrange formation (in beds of Wilcox age) at Puryear, Tenn........... 203 
FIGURE 2. F·ilJUs monodon (Lesquereux) Berry from Ackerman form.ation at Hurleys, Miss.; a 'photograph of 

r .. esquereux's type ........... ~ ....... · ................................ .'.................... 201 
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FIGURE l. Ficus vaughani Berry from·Wilcox group at Hardys Mill, Greene County, Ark.................... 203 
FIGURE 2. Ficus monodon (Lesquereux) Berry, restoration................................................. 201 
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FIGURE 1. Ficus harrisiana HollickJrom Wilcox group at Vineyard Bluff, La................................ 201 · 
Fwun.E 2. Ficus artocarpoides Lesquereux from Wilcox group at Coushatta, La .... ~.......................... 200 
Fwuu.E 3. Ficus planicostata maxima Berry from Wilcox group at Shreveport, La............................. 199 
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FIGURES 1-3. Knightiophyllum wilcoxianum Berry .......... ·.· .............................. ·............... 208 
3. Restoration of specimens shown in figures 1 and 2,· natural size, 

FIGURES 4-6. Proteoide$ wilcoxensis Berry................................................................. 207 
All the specimens from Lagrange formation (in beds of Wilcox age) at Puryear, Tenn. 
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Fromms 1-3. Banksia tenuifolia Berry from Lagrange formation (!ii:l?~~~.9f.\y:J.!~ox age) at Puryear, Tenn..... 210 
Fwun.1~ 4. Banksia punJearensis Berry from Lagrange formation (in beds of Wi~cox age), Puryear, Tenn....... 211 
FIOURJ~S 5, 6. Banksiasaffordi (Lesquereux) Berry......................................................... 208 

5. Lagrange formation (ln beds of Wilcox age), 1! miles west of Grand Junction, Tenn. 
6. Enlargement to show details of venation, X 4. 
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PLATE XX:KcVIL 
FIGURE 1. Pisonia chlorophylloides Ber~y f~om -AckerP-ta~ · forin~tioii it IIui-Ieys,· ·Mi~ ... ·_ ..................... . 
FIGURE ?· Cinnamomum.mississippie~sis -Le~q~;ereti)tfio~ Ack~rinan for~ation at"Hurleys, Miss ............ . 
FIGURES 3-5. Ficus pseudopopulus·Le~quer{)ux.·.--·~~~-=-- :.·.·.:.·.·::·: :: ~-- ........ : . ... · .. ·_ ...................... . 

3, 4. 'Lagrange formation" (in oe~s 0~ Wilcox age) near "sh~dy; Tenn. 
5. Complete leaf, restor~d from n,ui:nerous fragments. 

386 

Page. 
214 
298 
200 



PROFESSIONAL PAPER 91 PLATE XXXVII 
U. S. GEOLOGICAL SURVEY 

1 

5 

FOSSIL PLANTS FROM THE WILCOX GROUP. 



U.S. GEOLOGICAL SURVEY PROFESSIONAL PAPER 91 PLATE XXXVIII 

2 

1 

5 

4 

6 
7 

FOSSIL - PLANTS FROM THE WILCOX GROUP. 



PLATE XXXVIII. 
FIGURE 1. Palmodendron americanum Berry from Holly_ .Spri,ngs s~nd, Oxford, Mi~s .............. ~ ...... · ..... . 
FIOURE 2. Dodonma 'I.Vilcoxiana Berry from Holly Springs sand at Holly: .Springs, Miss .............. ' ......... · 
FIGURE a. Aristolochia 'l.vilcoxiana Berry from Lagrange formation (in beds of Wilcox age), 1! miles west of 

Grand Jun"ctioi1, 'Tei:m .... ·. :~ . . ·. ~.:. ~: ~-- .· :' .... ·~ ~. :. ::· ................. ~ :.· ... :. :. :·.: .... ·~··. ~·-. 
Fwun.E 4. Coccolobis eolignitica Berry from Lagrange formation (in beds of Wilcox age) at Puryear, Tenn: .... . 
FIGURES 5, 6. Pisonia eolignitica Berry from Lagrange formation (in beds of Wilcox age) at Puryear, Tenn .... . 
FIGURE 7. Pisonia punJearensis Berry from Lagrange formation (in beds. of Wilcox age) at Puryear, Tenn .... .'. 
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Achras .... ~ ........ -.- .. -- .. ---:------------'------ ·- ·-- ·- · · · · · · · 127~: arundites ....................................... 48, 71, 143, 350, 461 
Acmanthera ........ -.. - .... -----.- · · ·- ·- · · ·'- ·------ ·- · · · · · ·- · · · 100 -- .- marshallensis .. _ .................... _ .....•..... 42, 71,143,350,461 
Acrodiclidieffi- .. - . -- -- -- -- -- --- . - - - · - - :- - - -- - - - - :-- · · · · · · · · · · · · 115; 117 -~-Antidesma maximowiczii. .... _ . _ . _ .... __ . . . . . . . . . . . . . . . . . . . . . . . . 101 
Acrostichum ........................................ 74,136,138,166,216 · Apeiba .................... _____ . _..................... .. .. . . . . . . . 111 
Actinidia ................. -... ----------:---- ... -- ·- -.--- ·--- ·· ··- 114 Apeibopsis. _. __ . ___ ..... _ ... _ .... __ ............. ____ ........... ~. 110,111 

·Adansonia ......... ---------------------------------------------- 289 Apocynaceffi ...................... _ 70,128,129-130,136,152,-205,342-345 
Adelia ............................ -----------------------------·- 108 Apocynophyllum ........•............ 39,129,130,151,152,317,342-345 
Adenopeltis .................................................... 101,102 constrictum ............................... 54,70,145,344-345,452 

'Adinandra ............. : .... : ..... ---------------:----------- ·-- · 114 heerii 342 
lEgiceras ..................... · ...... - - . : - - - - - - - - - - - - - - - - - . -- - -- - - - 125 lesque~~~~fi·.· _- _- ~ ~ ~ -~::: ~::: ~::::::::::::::: ::::::::::::::::::: 342 

Abies nevadensis ............ : ........ : .. : ... : .. :: ... : .... : ........ - 172 
Abietites .............................. : ........................ 145,146 
Abroma ....................................................... :.. . 2S8 
Acacia ...........•... · ................. :. . . . . . . . . 88, 93, 151, 152, 222,227 

brongni3,rti .............. _ ............................ : .. :.. . 156,241 
coriacea" ..................... : ...... : . . . . . . . . . . . . . . . . . . . . . . . • 222 
dianffi.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155, 222 
microphylla ................................. : ....... _ ...... 240-241 
mimosoides ......................... : ....... : .... :. . . . . . . . . . . 222 
oblunata ...................... _ .. : . ......... : . .... :. . . . . . . . 155, 222 
paradoxa ..•...... _ ...................... .'.'.: .. :.............. 227 

~~~~L-.::·:: : . ..:.: :::: ~~:> i: : :::.:·::::.:.:"·~~ 

Ailanthophyllum ................. -.-----:---------------------:- 98 mississipiensis ............................. 38, 70,145,342-343,457 
Ailanthus .................. ::.................................... 98 sapindifolium ....... 26,38,48,54,56, 70,145,149,160,343,344,451,457 

leaf fragment .................. :.:--.:--.--------------------- 24 scudderi ..................... : .......................•....... 205,343 
Allamanda ...................................... :·................ 130 tabellarum .. 22,25,40,48,52,57,58, 70,130,143,342:-:344,345,451,452 
Allophylus ................................. :..................... 106 _ wilcoxense ................ 40,48,57,70,143;148,160,342,345,452,457 
Alnusfruit ............ :.......................................... 85 Apocynum....................................................... 129 
Alstonia ............... :: .... : ........ : ......... :.---------...... 130 Apollonieffi ..................................................... 115,117 
Alyxia ............................ ----:--- ·--- --------- ...... ----- 130 Apophyllum.... .. . . .. . . .. . . . . . . ... . .. . ... .... .... .... .... ..... .. 90 
Amentiferffi ............................. : ........................ 187 Aquifoliaceffi ..................................................... 104 
Ampelodaphne aruncifiora ............... : ...... -.-.............. 305 Araceffi ............................................. 61, 77,175-176,182 
Amyris ......................................• : .. . . . .. .•.• .. . . . . . 97 Aracea'lites .......... _ ..................... -~.: .......... ~ .. 153,175-176 
Anacardiaceffi .................... 66,102,103,138,139,152,186,260-263 · friteli.. .......... _ ............ _ ......... 57, 61, 77,153,175-176,463 
Anacardiophyllum............................................... 103 Arachis hypogffia ....... ·_ ........ ,................................ 250 
Anacardioxylon ......... : .\.:..... .. . . . . . . . . .. .. .. . . .. . . .••••• .. . 104 Arales ......................................... : ......... 61, 7.7,175-176 
Anacardites ....... : ..... '.. .....................•• '103, 146,151,261-263 Aralia ............................... 11, 39,122-123,151,152,201,327-329 

falcatus ........................... : . .......• 48, 66,142,157,261,408 acerifolia .................................... 38,69, 145,149,159,328 
grevilleaf~lia .... : .............. 38, 48, 66, 142; 144, 261, 262, 406, 407 coriacea. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290, 330 
marshallensis ..................... .-.... :: ......• 41,66,142,261,407. dubia ....................................... .-.......... 327footnote. 
metopifolia ............ 48, 51, 66,142,144, 157;260, 261,262-263,407 fragment .................... : .............•................. 25,328 
minor .................................... ~ 48;66,142, 261,262,406 jorgenseni .............................. 38,69, 145,149,159,328-329 
puryearensis .... : ................... :. 48, 66,142,157,261-262,406 notata ................... 11, 25,52,69,145, 148,149,15.9,327-328,446 
serratus ........ < ••••••••••••• • ......... 45,66,142,157,261,263,407 primigenia ................................................... 329 

Anacardium ........................... : ....... : .............•. 103,262 pungens ................................... _..................... 195 
spp ....................................................... ,.. 157 whitneyi..................................................... 123 

Anamirta ..................... ::: ................................ 218 (?)SP---······-·········-····;.······························· 328 
Anaphrenium.................................................... 103 Araliaceffi ............................ -.- ......... 69, 72,122,152,327-331 
Anasillis ......... : ........ , . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . 260 Aralifficarpum ..................... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123 
Andromeda ................................................ -145, 146,234 Aralia'lphyllum .................. · ............. :............ ... . . . . . .123 

delicatula •. , ......................................... : ... 26,307,308 Araliopsisbreviloba ......................... · ............. "····---- 11 
dubia: .............. : ........ : ... , .. : ............... : ...... 21,23,333 cretacea ................ :~-------········--··················· 11 
eolignitica - · · · · · · · · · 26 284 307 Aralicrpsoides ...... : ... : ............. : .......... :: .. :' ..... : .. ::.- 123 
vac~inifoli~- ~ffi--~l; ~:::::: ~: :-:::::-:::::: ~::: :-::::::::::::: ... '_. zi, 23 · • 123 

t' ArAraaluipca?rYI_an_u_m_ .-. ·. -_ -__ - :_ -__ : -_.-__ - -_· -_--_ -_ -_._: ·_ --.-- _- ·_. -_ · __ - -_· -_ -_ .· -_ -__ - _- -_ ·. -_-· __ · ·_·:::::::~--- ·.·.·1-45, 146 An.drovettia ...................... __ ... ,·_ ......... : . ............ 145,146 

-467 .. 



468 INDEX. 

Archichlamydere ................................................. 77,92 Balsaminacere.................................................... 102 
Archytrea ........................................................ · 114 Banisteria ................................... 100,101,146,151,255-257 
Ardisia ..................................................... 126,332,335 fructuosa .................................... 48, 65,142,156,257,405 

dentata. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263 helvetica ....................................... ~............. 256 
lanceolata ................ :................................... 263 
myricoides ................................................. lSS, 295 

Ardisiophyl!um ...•... ···................ .. .. . . . . . . .. . .. . .. ..... ... . 126. 
Areca............................................................ 76 
Arecacem .............................................. 61, 76, 176-181 
Arecales .............................................. 61,76,176-181 
Aristolochia ...................... · ............ 87,139,146,152,211-212 

claiborniana .................................................. · 212 
oeningensis................................................... 212 
tecommcarpa .................. ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212 
wilcoxiana ............................. 45, 63,141,155,211-212,387 
spp ................... _......................................... 155 

Aristolochiacem ................................ · .... 63, 87,152,211-212 
Aristolochiales ......................................... 63, 87,211-212 
Aristolochites conoideus... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352 

sulcatus... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352 
sp .................................................. ·.......... 161 

Arthrophyllum.. . . . .. . . . . .. . . . . . . . . .. . . . . . . .. . . . .. . . . .. .. . . . . . . . 123 
Arthrotaxis ........................................... 75,171,173-174 

(?) eolignitica .......................... 48, 61,141,153, 173-174,364 
subulata ................................................... 153, 174 
spp ......................... :................................. 15~ 

Arthrotaxopsis. . . .. . . .. . .. . . . . . . . . .. .. . . . . . . . . .. .. . . . . . . .. .. . . .. . 173 
Artocarpidium ...... : . . .. . . . . . . . . .. . .. . . . . . .. . . . .. . . . .. .. . . .. .. . 81, 151 
Artocarpoides .................................................. 82, 194 

conocepbaloides ............................................ 160,331 
wilcoxensis ................................. 48, 62,141,154, 194,458 
spp .................. ~....................................... 154 

Artocarpophyllum. . . . . . . . .. . . . . . . .. . . . . . . .. . . . . . . .. .. . . . .. . . . .. . 82 
Artocarpus ................................. 77, 81, 82, 83; 136,138,176,194 

californica .................... :............................... 195 
dubia ....................... ; ..... 26,56,57,62, 143,154, 196,378,462 
incisa ...................................................... 154, 195 
lessigiana.................... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26, 

55, 56, 62, 143, 145 footnote, 148, 154, 194-195, 196, 375 
pungens (';').: ..... 38,53,56,57, 62,143,148,154,195-196,374,376,378 
? quercoides.................................................. 195 
wilcoxiana................................................... 148 
spp... .. ... . .. . . .. .. .. . . . . . . . . . . . . . . . . .. . . . . .. .. . . .. ... . . . . . . 154 

Arundo gropperti. ................ · ............................... 25, 28 
Asclepiadacem .............................................. '.... 128 
Ascomycetes.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 
Asimina ...................................... 10, 14, 89, 90,139,146,218 

eocenica ..................................................... 10, 14 
Ieiocarpa .............................. 14, 23, 43, 63,140,155,217,218 
triloba ................................................ 14, 89, 90,218 

Aspidere......................................................... 167 
Asplenium ........................................... 74,151, 167-168 

dicksonianum......................... .. .. .. . . . . .. ... . . . .. .. . 165 
eolignitica .............. 52,58, 60,140,141,148,153,167-168,169,358 
hurleyensis .......................•..... 43, 60, 140, 148, 153, 168, 357 
issyacense .................................................. 153, 16_8 
macrophyllum. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168 
nitens....... .. . . . . . . .. .. ... . . . .. .. . . . . . . .. .. . . . . .. .. . . . . .. .. . 168 
serra. . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153, 168 
subcretaceum................................................ 164 

Asterocaryum......................................... ... . . . . . . ... 76 
Asteropeia.................................................... ... 114 
Astronium ................................................ ' 104,157,260 
Atamisquea ..... · ....... ".... .. . .. .. . . . . .. .. . . .. .. . . .. .. . .. . . . . . .. . 90 
Aubrya ........................ ·.................................. 99 
Aulomyrcia ................. .-... .. .. .... ...... .. . .. . .. .. .. . . . . . . . 319 
Aurantioidem. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97 
Avicennia ............................... 131,136,138,139,146, 347-341;1 

eocenica ..................................... 48,70,143,161,347,453 
nitida ...................................................... 161,347 
nitidaformis ................... , ....... 42, 70,143,161,347-348,456 

A vicenniacem.. . . . .. . . . . . . .. . . . . . . .. .. . . . . .. . . . . .. .. . . .. .. .. . .. . . 131 
Aydendron ............................. · .............. ·. . . . . . . . . . . . 312 

B. 
Bactris .......................................................... 76,138 
Bactrites ................. :....................................... 76 
Bmckea............. ....... ...... ................................. 118 
Balanopsidales ................................ : . ................ . 
Baloghia .. :., .................................................... . 

77 
101 

juglandoides. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152, 156, 256 
laurifolia ........................................... 101,156,256,257 

· pseudolaurifolia ........ 48, 51, 65,142,151-152,156,255-256,405,459 
repandifolia ........................... 48, 65, 142, 156, 256-25 7, 405 
sotzkiana ...................... · ............ · .............. 156, 256, 257 
vasseuri. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256 
wilcoxiana ........................ 24, 45, 51, 65,142,156,256,257,405 

Banisteriem... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 
Banisteriinm..................................................... 257 
Banl.steriopbyl!um, ............................................ 100, 101 
Banksia ........................ 83, 86, 87,136,138,151,152,208-211,353 

attenuata. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209 
collina... ........................ ... ...... ............ ....... 209 
hmringiana ................................................. 155, 209 
helvetica .. ................................................... 22, 337 
littoralis ............................ ·.......................... 209 
longifolia.. . .. . .. .. .. .. . . .. .. .. . .. .. . . . . . . . . . . . . . . . . . . . .. .. .. . 15!i 
marginata .................................................. 136,209 
puryearensis .................................... 48, 63, 141, 211,385 
saifordi .. . .. . . . .. . . . .. . .. . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 21, 

22, 23, 24, 27,38, 45, 48,51,63, 141,144,155,192,208-210,211,385 
·.:~ serrata .......... ,......................... .. ... ... . ... ... . . . . 209 

spinulosa .................................................... 209,210 
tenuifolia ............ 48,51,52,63, 141,144,155,209,210-211,353,385 
ungeri. ..................................................... ·.• 209 
spp... .. .. ..... .. . .. .. ..... ..... .. .. .... ...... ............ ... 155 

Banksiere. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87 
_Banksites ........................................................ 83,86 
. Baubinia .................................................... 95, 145, 146 
Begoniacere. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113 
Belencita......................................................... 90 
Bennetia......................................................... 114 
Berchemia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110, 212, 285 
Berendtia... ..... ... .. .. .. .. . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . 126 
Betulacere ........................................................ 79,81 
Bignoniacere ................................................. 78,138,353 
Blepbarandra.................................................... 100 
Bombacacere ............................. 67, 110, 111, 152, 289-291,335 
Bombaciphyllum .................................... ~........... 111 
Bombacites ...................................... 111, 146, 152, 289-291 

formosus ........................... 48, 67,142,158,289-291,330,424 
wilcoxianus .................................. 48, 57, 67,142,291,424 

Bombax ................................................... 111-112,289 
argillaceum .............................. : . .......... 289 footnote. 
cborisiaefolium ...... ·...................... ... . .. . .. . .. . . .. .. . 289 
cborisioides. . . .. . . . . .. .. .. . . . . . . . . . . .. . . . . . . . . .. . . . . .. .. . . . . . 289 
beptaphyllum ....... :. . . . . .. .. . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . 290 
mucronatum .. ,. ·.·........................................... 249 
neptuni..... . .. . .. . . . . . . . . .. . . . . . . . . . . .. . . . . .. . . . . . .. . .. .. . 158, 289 
sepultiflorum................................................. 290 
virginiensis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289 footnote. 
spp... .. . .. . .. .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. ........ .. . 158 

Boraginacere ...................................... 70, 130,212, 345-346 
Boraginites....................................................... 130 
Boroniere........................................................ . 96 
Bossireinm .................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 
Bothriospora.. . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . .. . . . . . 132 
Bourreria ............................ :........................... 212 

havanensis ................................. ·.................. 212 
Brachylopbon.................................................... 100 
Bracbynema.. .. . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 127 

!;~~~:t~~~~::::: ~:::: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~::::::: ~ ~ ~ ~ ~ ~:: ~:: ~:: ~: ~:: !:~ 
Bryophyta....................................................... 74 
Bucida............................................................ 323 
Bucklandia .................................................... ,. 92 
Buettneria ...................................................... 112,113 
Buettneriem ................................................... 112,113 
Bumelia ........................... 39, 88,126,127, 152_,237, 253,336-339 

americana .................... 23, 70,145,152,160,336,337-338,449 
angustifolia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337 
cuneata .................................................... 160,337 
grenadensis ...................... 38, 70, 145, 160, 336, 338-339, 457 
horrida.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160, 337 
hurleyensis ............................ 43, 70,141,160,336,338,457 
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Bumelia Ianuginosa ........ ~ ....................... , ........... 160,337 Capparis amygdalina ................ _........... .. . ... . ... ...••.• .219 
lanuginosafolia .......................................... 41,143,160 angustifolia .............................................. ~... 219 

cynophallophora ............... :............................. 219 
domingensis ................. : ...•.•............... , •. ,. 91,155,219 

nervosa.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339 
oreadum ............ .'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160, 336,338 
parvifolia .•.•......... : . ................................... ; . 337 eocenica .............• 39, 41, 42,48, 63,142,144,155,218-219,393,401 
psoudohorrida ..................... 48, 69,143,160,265,336-337,449 ferruginea ........... ·....••..•••.••........................... 219 

jacobin::e .. _ ................................. _.·········".·:···'·· 219 
jamaicensis ................................................ , . . 339 

pseudotenax ••.... 22, 42, 43, 59, 69, 141, 143, 160,281, 336, 337; 338,449 
retusa .........••.. : . ...................... · ............... 160, 336,339 
subspathulata .•........ · ........... _........................... 336 longifolia .................................................. , . . . 219 
tenax ..... _., ................................................... · 337 multinervis ............... , ....................... ·............. 219 
wilcoxiana ..... : ...... • .. : . ... ; ... 42, 48, 69; 143, 160,336,338, 449,456 ogygia ........................................................ 219 

Capparites ............... · ........................................ 91,146 
Caprifoliace::e ....... · ..... : •................... •................... 148 

Burserace::e .........................................•.•••... 96, 270,353 
Busbeckia .•...... : ................ · ........... : .................. 91,219· 
Buttneria ................... -... : . ................................ • 201 Carapa.-....•. , ..... : .................•............. 98,99,139,146,253 

eolignitica ..•.............. 24,32,48, 51, 65,142,144,156,253,404,409 
guianensis...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156, 235 

Byronia .................................................. ·.. ... . . . 104 
Byrsonima •••.•••...... · ............ · ............................ 1ilo-101 

lucida~ ..••.• ·.-..•............................................. _. 99 moluccensis .•....... , ..... · ......................... 99,253 footnote. 
obovata ............................................ 99,253 footnote. 
procera .............. _ ... · ... , ........ · ..... ~ .................... 98, 99 c. 

Cacoucia....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 Cardiospermum. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106 
Cactace::e ••..•••..•. : •....... · .............. · .............. :. . . . .. . . . . 101 Carpinus ........... .- ...... : .................................. 79,184,293 
C::enomyces .•••• · ••.•............. ~ ...................... 146,.162-163 betulus....................................................... 184 

annulata •..• ~ •..................................•... 45, 60,141, 163 Carpolithes arachioides............................................ 249 
cassi::e ..••• _ .•................................... 45;60, 141, 163,356 Carpolithus ............ 1 •• · •••••••••••••••• 35, 39, 86, 95, 1;32, 152,351-353 
laurinea.· ........................... : . .......... 40,60, 141,153,162 dictyolomoides .......................••.•...... 71,143,161,353,460 
myrt::e ................. : .......................... ~ . .40,60,141,163 grenadensis .....................•.•..•. ~ ........ 39,71,145,352,461 
pestalozzites .................. ~. 38, 40, 60,141,143,153,162-163,356 henryensis ........................••........ 48, 71,143,161,352,461 
sapot::e ..•• ·•· ...............•....................... 40, 60,141, 162 hyoseritiformis .. , ................•...•... 48, 71, 78,143,161,353,461 

Cresalpinia .. :. . . . . . . . . . . . . . . . . . . . . . 93,94-95, 139, 146, 151, 152, 235-236 ostryafor~is .... ·.. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . · 161 
bahamensis ........................... · ..... : . ...•••.••.• 95,155,235 pilocarpoides .......... , ......•....•... 39, 71,145,161,352-353,461 
bonduc.. .. .. .. . .. . . . . . . . . . . . . • . . . . . . . . .. . .. . . ..••..•.•••.•••. 23o prangosoides ....................... 48, 71,124,143,161,351-352,453 
bonducella •.................. : ................. : •• • . •• . ••• . . . 235 proteoides, ......... ,. _. ..........•....... 48, 71, 87,143,161,353,461 
gmehlingi. ..... ·......................................•.•.•... 266 puryearensis ...•................•••............. 48,71,143,351,453 
nuga ...........................................•.... :........ 235 sophorites ................................... 39,71,145,161,352,461 
sellardsi...................................................... 236 tennesseensis ...........•...................•....... 71,143,352,461 
townshendi. ............................................... 156,236 sp ............................ ·.·............................... 461 
wilcoxiana ............... 41, 42, 46, 48, 64, 155, 235-236,237,242,399 Carya antiqua ...... : ............................................ 25, 187 

C::esalpiniace::e ........ 64, 92, 93, 94, 95, 152,214,226, 228-241,250,252,254 antiquorum ......•............. ,.............................. 187 
Cresalpinites .............................. 93,95,147,235,236-238,254 IJod n. sp .........................................•.. ,_ ........... ~ 22 

aculeatafolia ......................................... 48, 64,142,156: rCaryophyllace::e ....................... · ........................ :_: 87,124 
(Parkinsonia ?) acrtleatafolia ......................... 237-238,399 Cassia.~'· ........................... 39, 88, 94,146,152,214, 228-235,250 
bentonensis ..................................... 54, 64,144,237,399 acutifolia .................................................. ::. ·230 
colligendus .................................................. 155,236 apouconita ............................................ : .... 155,230 
mississippiensis .......... : .. ................ 41,64,142,234, 237,399 bentonensis ................ 53,54,59,64, 144,155,228,229-230,399 
pinsonensis ................. : .......... 46, 64,142,156,236-237,399 berenices .. :~ ........................................... 155,230, 23.3' 

Calamopsis bredana..... .. . . . . . . . . . . . . . . .. . . . . . ... . .. . .. .... .. .. . 179 concinna.... .. . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . ..• 249 
danai ....................................................... 22,179 emarginata ...... 41, 42, 45, 64,142,163,228,233,234,323,356,394,397-

Calamus ..................... : •..... .- ...............•.••.••.•••. 77,179 eolignitica ........................... 42,46,48,64, 142,228,229,397 
Calesirim ......... , ................................ ·...• •• . • • . .• . . • 102 fayettensis ... 41, 46, 48, 52,54, 64,142,155,228,229,232-233,234,398 
Callistemon. ...... .... ... .... ..... .. . ... . ... .. .. .........•••.•... 120 feroni::e ........... · .......................................... ·155,232 
Callistemophyllum............................................... 120 glenni ...................... : ............. : ..... ·.............. 21, 

g:~~~~:!~.~~---.·.·.·_·_·_·_·_·_·_·_·_·_·_·_·_·_·_·_·.·.·.·.·.·.·.·_·_·_·_·_·_=_:_·_·_-_.._._._._._._. ·~32: 35o-3~~ . ~:5, ~2!~~::: :~3~~:~.~;:;::~; .~::~ 
davil)aformis ...................... 48, 71,114,142,158,350-351,453 glellni major ...............................•... 48,64, 142,228,234 
ostryaformis ..... : ...............•..... : ........ 59, 71,145,351,453 hyperborea ............•................... ,., ........ ,....... 233 

Calyptranthes •... ~ ............... : ....................... 119, 146,319 I::evigata..................................................... · 229 
eocenica .................................... 48,69,143,159,319,439 lignitum.; .................................... · .......... ·..... 232 
syzygium .................................................... 159,319 ligustrinoides................................................ 232 

Camelia......... .. . . .. . .. . . . . . . . .. . . . . . . . ......... .. . ..•.•...••.•••. 346 longifolia.. .. . . .. . . . . . . . . . . . . .. . . .. . . .. . . .. . . . . . . . . . . . .. . . .. . . 236 
Campanulace::e.~ ............................. : . ........• :. . • . . • • . 72 lowii ..................................... 39, 64,228,234-235,401 
Campanulales ............................................••..••. 78, 125 marshallensis ................ 42, 46, 52, 64, 142, 228, 229, 232, 234, 399 
Campnosperma ...................... :. . . . . . . . . . . . . . . . . . . • . . . . . . . 102 membranacea ...................................... ·....... . . . 229 
Camp to theca.................................................... 124 mississippiensis ..................... 39, 46, 64,142,144,228,235,400 
Canavalia ...................... : .............. 95-96, 139, 146,248-249 odoratifolia .............................. _ .. ·................... 48 

acuminata .................................. 42, 48, 65, 142, 249,459 pseudoglandulosa .......................................... 156,239 
cubensis..................................................... 248 puryearensis ............................... ·. 48,64,142,228,235,400 
eocenica ......................... 39, 41, 48, 65, 142, 156,248-249, 402 sapindoides ............................ , .. .- .·., .... ::......... 234 
obtusifolia .......................................... 96,139,156,248 stipulacea .................................................. 155,232 

Canna .................................... 77,136,139, 146; 152,181-182 tennesseensis ............... 42, 46, 64,142,228-229,232,234,235,398 
eocenica ....•............ 39, 40, 58, 61, 141, 143, 148, 153, 181-182, 364 tara ............................ .-...... :...................... 230 
flaccida ...................... :-............................. 153,181 wilcoxiana ... 41,64, 142,228,229, 230-231;233, 234,235,242,320,399 

Cannace::e •....................•.......................... 61,181-182 zephyri. ...................... .- ............................ 156,239 
Cannophyllites ........................ , ..•...................... 151,181 Cassine ......................... · ..... : ... .-.......................... 105 

ungeri. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 181 CCasastsayntheae::e_ .... _ ... · .· _· ._ ._ .· _· ... __ · : : : : ._ ... __ · ~ ..... · _· .· .. _ .· _· ·._ .. __ · ._ ._ .. _· ... _ ... · .· ... __ · _· _· ... _ . __ · ..... 1.15, 11
8
7
1 Capparidaceae ....................... ~ .............. 63, 90, 91, 218-219 

Capparidoide::e................................................... 90 atavia ...................... ~ ~................................ 191 
Capparidoxylon .............. " .................................. 91, 219 kubinyi...................................................... 191 
Capparis ..........................•.......... 91, 136, 146,218-219,248 saport::e ................................ :...................... 192 

' / 
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470 INDEX. 

Castanea sezannensis ........................................... 158, 292 Cinchona .•...•................................................. : . 132 
Castanopsis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 Cinchonidium...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132 
Casuarinales..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77 Cinnamomere. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115 
Catha .......................................... ·.··............... 105 Cinnamomum .................................................. 10, 13, 
Caucanthus ............................ ~ ....... :s................ 100 22, 77, 82,115,116-117,138, 146, 147, 151;152, 296-300, ~03, 312,313 
Ceanothus ...................................................... 110, 279 atline ....................... 10, 13, 20, 25, 57, 58, 68, 148, 158, 298, 299 

americanus................................................... 278 buchii. ................ 26, 56, 68, 144, 149, 158, 296, 297, 299-300,4£8 
meigsii. ............................................... 22, 23, 27, 278 burmanni .......................................... ,......... 313 
tilir.efolius. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 278 camphora .................................................. 116,313 

Cecropia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12, 13, 82, 206-207 intermedium ...... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298 
heeri ......................... · ........................... 13,154,207 lanceolatum ...........................................•. 13,297,298 
spp.......................................................... 154 IlllSSISSlppiensis.............................................. 13, 

Cedrela ................. , ..................... 99, 136, 146, 152, 253-255 22, 25, 40, 68, 140, 141, 148, 149, 158, 296, 298-299,386 
europr.ea .................................. .'.. . . . . . . . . . . . . . . . . . 254 newberryi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298 
fissilis ........................................... · ........... 156,254 obovatus ........... : ......................... 68,141,296-297,378 
mississippiensis .. , .......................... 42, 65, 142, 156, 254,404 oblongatum ........... 48, 57, 68, 141, 148, 156, 296, 297-298,4£8,432 
odorata...................................................... 255 polymorph urn ...................... · .................... 13, 297, 299 
odoratifolia .................................. , ..... 65,142,255,406 ·postnewberryi.. .............. 26, 27, 52, 55, 68,144,158,296-298,4£8 
primigenia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254 rossmasleri. .......................................... _.. . . . . 158, 297 
puryearensis ............................ 33, 48, 65, 142, 254-255,405 scheuchzeri. .......................................... 13, 27,297, 298 
radobojana ............ ·....................................... 254 sezannense .......................................... 26, 158,301,300 
wilcoxiana .......................... 41, 42, 48, 65,142,253-254,405 spectabile .................................................. 299,302 

Cedrelacer.e........................................... .. . . . . . . . . . . 99 vera .................. 40, 41, 42, 48, 68,141,158,280,296-297,4£8,436 
Cedrelophyllum.................................................. 99 zeylanicu~:................................................. 116 

Cedrelospermites... .. . . . . . . . . . . .. . .. . . . ........ .. .. . .. ... . ... .. .. 99 i~.-!Rp.pii_-'::_~i_'i_.~.-~.-\.·\_~ •. \~.- ·.·.·.·.·. -. ·.·.· ... ·.· .. _ -.·. ·.· .. _ .. ·.· ... ·.·. ·_: __ · ._ -.. ·· .. _ .... -. -. ·.·.·. ·.·.·.·.·.·.·.·.·. 27 
Cedrelospermum.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 ··s 158 
Ceiba .. ·.·...•................................................... ... 289 .Cipadessa........................................................ 98 

pentandra.................................................... 290 Cissampelos................................................... .. . 218 
Celastracer.e ............... 66,102,105,106,114,139,152,264-269,293,327 Cissites..................................................... .. . . . 145 
Celastrales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 Cissus ................ :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286 
Celastrinanthium hauchecornei. .......................... :....... 106 Citharexylon ................................ 131, 136, 139,.146, 346-34 7 
Celastrinites ...... :, ...... ·........................................ 105 eoligniticum .................... 39, 41, 70,143,145,161,346-347,455 
Celastrophyllum ....................................... 105,114,145,146 villosum ............................................... 131,161,347 

grandifolium................................................. 295 Citrophyllum ............................................ ~:. 97, 146,252 
Celastrus ................................ 105,136,147,152,265-267,346 aligerum........................................................ 252 

andromedm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157, 267 eocenicum. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252 
arctica ................................. ·.· ..... ·............... 105 wilcoxianum ................................... ~8, 65,.142, 252,404 
bruc1ananni. ...................................... ~ ........ · 157,265 Cladophlebis...................................................... 145 

bruckmannifolia ....................... 42, 66, 142, 157, 26.$-266,410 CC1IaaddasrastteiS~.o.n_ .. _· _· _· _· ._ -. _· _· .· _· .· _· -. _· _· _· .· -.. _· _· _· -. _: .· -. -. ·. -. -. ·. ·. ·. ·. ·. -. ·. _· _· -. _·· .. ·:_: _· _-_ ~.-.· ·. · .. · ·.·.· .· 9
9
0
3 eoliguitica ..................... 42, 46, 66, 142, 157, 265, 266-267,408 

minor ................................ · ..... 42, 66, 142, 2.65, 266,410 
noaticus .................................................... 157, 267 
persei. ......... : ....................................... 157,267,293 
splendid us. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157, 267 
taurinensis ..................... _26,56, 66,144,149,157,265,267,409 
veatchi. ................. 26, 42, 56, 66,142,144,149, 157,265,267,410 

Celtis ......................................................... ·.:. 221 
brevifolia .................................. , .... _ ............. ?2, 204 

Cenarrheues ....................................... -.. . . . . . . . . . . . . . 84 
Cephalotaxospermum .......................................... 145,146 
Ceritrospermm.... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87 
Cephalopanax (?)...... .. . . . . . .. .. . . ... . .. ... . .. .. . .. . .. . .. ...... 123 
Ceratopetalum................................................... 208 
Cerbera ...................................... ·.................... 129 
Cercis ........................................ 15, 92;94, 136,146,151,228 

amelim.. ... ... . . . . . . . . . . . . . . . . . .. .. . .. .. ...... ............ .. 250 
canadensis . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . 228, 398 

deperdita .............................................. 151, 155, 228 
wilcoxiana .............................. 44, 64,142,151,155,228,398 

Chammdorea ................................. 77,101,138,146,179-181 
danat ...................... 22, 54,61 140,153,179,180, 181,3lif!,360 

·spp.. ............................... ......................... 153 
Chammlauciem. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118 
Chamrorops. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76 
Chenopodiales ......................................... 63, 87, 213-2i4 
Chondrophyllum uordenskioldi.................................. 175 
Choripetalro .................•... 61, 77, 83, 92,122,124,125,145, 182-332 
Chorisia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289 
Chrysobalanoidem................................................ 92 
Chrysohalanus ............................ 92, 136, 139, 146, 22Q-221, 248 

eocenica .......... : ........... 39, 48,63, 142,144,155,220,221,393,461 
icaco ............................................... 155, 220, 221,393 
inro::]ualis ................. 21, 23,39,48,63, 142,144,155, 22_0-221,393 
oblongifolius .... , ...................................... 155, 221,393 
pr:rc-icaco ........... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 220 

Chrysophyllum .............................. 126,146,151,335-336,343 
cainito ................ : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 335 

_ ficifolia ..•...................... 39, 46, 69, 145, 160,335-336,344,449 
oHviforme .............. , ................................... l60, 335 

Chytraculia .•............................................... _.. .. . 319 

Cleomoider.e... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 
Clerodendron .............................................. 131, 208, 292 

serratum ................................................... 208,292 
Clonodia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 
Cluytia............................................... ........ .. . 101 
Coccoloba ............................................... ·.:~........ 212 

lr.evigata..................................................... 212 
Coccolobis ........................... 6,87,88, 136,139,146,147,212-213 

columbianus................................ ...... ... ..... .•• 213 
eolignitica ........................... 32, 48, 63,141,155,212,213,387 
laurifolia ............................................... · 155, 212, 213 
uvifera ................ , .................................... 155, 213 
uviferafolia ......................... 32, 48, 63,141,155,212-213,436 

Cocculus ....................................................... 145,146 
Coleostachys.............................................. .. . ..•• 100 
Colliguaja .......................................... :. . . . . . . . ... . . 102 
Colubrina................................................... .. . . . 110 
Colutea .................................................... 145,237,336 

macrophylla... .. ..... ... . ........ ... . . . .. ............ .. . .. . . 336 
Combretacero ........... 9, 16, 69,118, 119, 12Q-121, 122,139,253,320-326 
Combretacininm .......................................... , 121, 321, 323 
Combretanthites ........................................ 121,322-323 

eocenica ............................... 46, 69,143,159,322-323,445 
Combretiphyllum .............................................. 121,321 
Combretum ................................. 121,136, 146, 147,321-322 

guiauanense. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159, 323 
obovalis ........................................ 48, 69,143,159,322 
ovalis ........ 23, 25,32, 43, 44,58, 69,141,143,148,159,321, 322,-#-!',443 
wilcoxensis ............................ 48, 69,143,159,321-322,438 
spp.... .. . . . .. . . . . .. . ... .. . . ...... .. . .. . . ..... .......•....... 159 

Comocladia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 
Compositro ........................................... 92, 93, 125, 161, 353 
Comptonia ............................................... 80, 86, 188, 195 
Condaninea. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 
Coniferales ........................................... 61, 145, 169-17 4 
Conocarpites ................................................... 121,146 
Conocarpus ....................... 88, 120, 121, 136, 146, 147,323, 325-326 

. erec_tus .. ·: .. ·: .. ·: .. .........................................• 159,326 
arboreus· ....................................... 326 footnote, 444 

eoligniticus ........................ 48, 57, 69,143,159, 325-326,#4 
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Conospormitcs................................................... 84 Dalbergia moJ;10spermoides .......................... 49, 65,142, 246, 40S 
Conospcnnun1 ... .' .................. ·............................. 84 oligocmni~a ................................................ 245-246 

JnacrophylluJu ....... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207 phleboptqra.................................................. 246 
Contortm........................................................ 128 primaeva ................. :.................................. 95 
Convallaria Iatirolia.............................................. 182 retusrufoira .................................................. 95,245 
Convolvulacoro................................................... 130 tennesscc:nsis .......................... ~9, 65, 142, 156, 246-24 7, 40S 
Coprufom rolicta................................................. 2a6 wilcoxiana ............................. 49, 65,142,156,246,402,408 
Coprosoma....................................................... 132 sp ...... , ................................................. :. . 15& 
Cordia ....................................... 88,130,136,139,345-346 spp ..... , ................................. :. . . . . . . . . . . . . . . . . . 156 

::~~:~~~----·.·.·.·.·_-_-_-_·_·_·_·_·_·_-_·_-_._._._._._._.~8: 7<>:~~3~~6~: 256; 345~346,!!~ ~::~:~::~;b;~j~~-~---_- ~::: ::::::::::::::::::::::::::::::::::::::::: ;:~ 
(?) Iowii. ................................... 43, 70,141,161,346,456 Dalbergites .. ~ ......................................... 39, 95,247-248 
sobastcna.................................................... 456 ellipticifo!ius ....... : ........................... 39, 65, 144, 247,408 
subcordata................................................... 346 ovatus .. ~ ................................. 39,65, 144,247:-248,408 
spp... ..... .. .. .. .. .. ..... .. .. .. .. .. . .. .. . .... .. .. .... ....... 161 Dammara ................................................... 119,145,146 

Cornacm ...................................... 60,122,124, 152, 331-332 Daphnogene ktmni .............................................. 26,298 
Cornophyllunl.... .. . .. . .. .. . . .. . .. . .. . .. .. .. .. . . .. . . . .. .. .. .. .. . 145 Davilla ..................................................... 113,114,350 
Cornus ................................................ 124,152,212,331 spp.......................................................... 158 

platyphylla.................................................. 331 Debineere... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 · 
rhaJnnlfolia ................................................ 158,284 Denhamia....................................................... 105· 
soricca '1. • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 Depazea. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 
studcri .......................... 26,56,57,69,145,148,160,331,417 androme~ru ................................................ 153,162 

Corylopsis...... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 DDeosrmmaodtoJ.puhmyell/ltJ:epst.J'c·t-lm ... _._·_·_·_·_·_--_ ·_ ·_·_·_ ·_·_ ·_·_ ·_ ·_·_·_·_ ·_ ·_ ·_ ·_ ·_ ·_ ·_ ·_ ·_ ·_ · __ · _-_--__ --_·_ ·_ ·_·_ 231456· 
Cotlnus.. ... ... ........... .................... ......... .......... 103 ~ 

fmtorna. .. .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 Dewalquea .. ~ ................................................. 146,290· 
pahcocotinus................................................. 103 Diacidia ................................................ ·......... 100· 

Coussaroa........................................................ 132 Dicksonia........................................................ 146 
Crussulaoom................... ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 groenland,ica............................ ... .. .. . .. .. ... ... . .. 165 
Cratmgus......................................................... 92 Dicotyledonoo ......................... 61, 77,106,107,124,145,182-353 
Croscuntla ...................................................... 137-138 Dictamnus...... . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. .. . .. .. . . . . . . .. .. . 97 
Croton olutoria ............................................. 102,157,259 Dictyoloma...................................................... 353 
Crotouophyllum ................................. 101,102,146,258-259 Dicypellium..................................................... 115 

appoudlculatum ................................ 49, 66, 142, 259,407 Dieune ......................................................... 91, 219 
crotaootun.................................................... 259 Digitatre ........................................... , ....... 112,123,329 
ooconicum ......................... 49, 66,102,142, 157, 258-259,407 Dillenia ...... ' .............................................. 113,114,292 
pandurmformJs.. .. . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259 indica ... ,.................................................... 292 

Cruciform ....................................................... 90, 124 palreoceni:ca.................................................. 292 
Cryptandra..................................... .. . . . . . . . . . . . . . . . 108 speciosa ...................................................... · 292 
Cryptocarya ............................. : . .......... 117,146,312-313 spp ...... ; .......... ·.......................... ... . . . . .. .. .. . . . 158 

ooli{,;nitica .......................... 26,56, 68,144,159,312-313,437 Dilleniacere .. ' ................................ 67,113,288,291-294,350 
spp.......................................................... 159 Dillenites ....................................... 114,146,291-294,350 

Cryptocaryoro .............................................. 115, 117, 312 microdentatus... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26, 
Cunoatm......................................................... 165 56,57,67, 144,158,264,291-292,293,294,424,426,468 
Cunninghamitcs ............................................... 145,146 ovatus ..................... 26, 43,56,67, 141,291,292-293,294,417 
Cupania ......................... · ........................... 107,269,270 serratus ........... -· ....................... 41, 67,142,291,293,424 

spp.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157 tetraceraf~,lia.............. 39, 49, 67, 142, 144, 158, 291, 293-294,424 
Cupanlom......................................... ............... 107 texensis .. ., .............................. 39,59,67, 144,291,294,417 
Cupanitcs ................................... 107,108,146, 152,269-270 Dilodendron..................................................... 270 

ooligniticus ................... 49, 52, 57, 66,142,144,157,269,418,414 Diosinere .... '................................................... 96 
loughridgli ................... 23, 24, 27, 52, 66,144,157,269-270,414 Diospyros ... , ........................... 127,128,146,151,152,333-334 

Cupanoldos ..................................... ·................. 107 brachyse~ala................. ........ .. . .. .. ................ 21, 
Cuprosslnoxylon ............................................... 75, 174 23, 49,59, 70,143,145,147,149,160,333-334,450,456 

calli. . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 25, 61, 1·J3, 17 4, 865 maritina. ~- .................... ·.. . . . . . .. . . . . . . . .. . .. . . . .. .. .. . 334 . 
Or.t1)TC.9Sites racemosus............................................ 169 primaeva 4 .............................. ~ .................. 127-128 
Curatolla......................................................... 113 teysmannJ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 334 
Cusparlorc ........................................................ 96-97 vera ..... :_ .................................................. 128,334 
Cussoriia......................................................... 123 virginiana., ................................................. 160,334. 
Cussoniphyllum....... ....... ............. ..... ... .. .. .. ..... .. .. 123 wilcoxiant~ ............................. 49,70,143,160,333,334,450 
Cyblanthus...................................................... 125 spp ........... : .............................................. ' 160 
Cycadtlcom .................................................. 60, 76, 169 sp ......................................................... ·.. 460· 
Cycadalcs ...................................................... 60, 169 Diplopteris .. ,................................................... 100· 

Cycadooldoa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133 DDJ1:pptteerroycarg1•0p1.ca10~ere_· _· .' .· _· _· _· .· .· _· _· .· _· .· _· _· _· _· _· _ .. __ --_ .· -. -.... _ ._ ._ ._ ._ ._ -__ · _· .· _· _· _--_ -. _ .. __ --_ ._ ._ -. -. 113 
Cycadinocarpus ................................................ 145,146 ~1e 90· 
Cycas ........................................................... 22,179 Dodonma .... ~ .............................................. 270-272 · 
Cyporacom ............................................... 61, 174-175 allemanicr\................................................... 271 
C)•poritos ............................................. 76,152,174-175 angnstifo!ta ............................................. 157,270,271 

sp .......................................... 27,55,61,143, 17~l-175 candollei. .................................................. 271,272. 

]), 

Dalborgla ................................. 95,139,152,237, 245-247,253 
afllnis............................................ .. . . . . . . . . . . 245 
n.ntlqua...................................................... 231 
bolla. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95, 245 
calvortonsls.................................................. 245 
chartucca. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242 
cunolfol it\ •.•.. ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245 
ooccnica ................................ 49, 65,142,165, 245-246,402 
hrcringin.ua ........................................... ,....... 95 
mJcrocarpa ....................................... ·:.......... 246 

50243°-l.G-38 

canescens.................................................... 271 
co~fusa .. +................................................... 271 . 
cyclopter~ ..................................... :............. 271 
emarginat~... .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . .. .. .. . . 271 
jamaicens.s.................................................. 271 
knowltoni. ........................ 49,67,142,157,270, 271-272,.p8: · 
orbiculata~ ................................ .'.................. 271 
prisca. ···•··· .. . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . ... . .. . .. 271 
ptelerufoli~ .............. .. : ................................. :. 271 
salicites ... : . . . . .. .. . .. .. .. . .. .. .. .. . . .. . .. .. . .. .. .. . . .. .. . . .. 271 
saportana 1 ................................................... · 271 
viscosa ... , ............................. 108, 139, 157, 270,271,272,413 
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· Dodonroa viscosoides. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271 
wilcoxiana ......... , ................... 42, 67,142,157,270-271,387 

Dodonroacero ........................ :............................ 108 
Dodonroites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108 
Dolichites ....................................................... 14-15 

deusseni ................................ , ................ 14-15,20 
Dolichos _.. ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Doliocarpus ........................................... , ........ 113,114 
Dombeya .............. .' ........................................ 12, 113 
Dombeyero ......................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113 
Dom beyopsis. . . .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. . .. .. .. . .. . 12, 15, 113 

occidenta.lis . ............................. .' ................... 12, 197 
Dombeyoxylon... .............. .............. ................... 113 
Dodomea ................................. , .... 106, 108,136, 139, 146, 152 
Doryanthites .............................. ·....................... 146 
Dothidia......................................................... 162 
Drepanocarpus ................................................. 247,248 

frankeL . · ............................ '. . . . . . . . . . . . .. . . . . .. . . . . . 236 
Drimys.. ...... ................. ................ .. ............ ... 88 
Dryandra. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83, 86, 87 
Dryandroides. . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . .. .. . .. . .. . . .. . . . 83, 86 
Drynaria composita.............................................. 166 
Dryophyllum ........................ , ....... 81,151,152, 189-193,270 

amplum ............................ .' .......... 57,62, 189,193,466 
anomalum ............................ 49, 62,141, 189-190,193,373 
aquamarum .... _. .... _. __ ...................................... 191 
curticellense .................. ; ........................ 154, 192, 193 
dewalquei. .................................................. 192, 193 
levalense ................................................... 154,190 
moorii ...................................................... · 22, 

27,32, 43,52,58, 62,140,141,147,154, 189, 190-191,193,371' 372 
palaeocastanea ............................................. 154, 192 
puryearensis. . . .. . .. .. .. . .. .. . . . .. . .. . .. . . . . .. . . . . . . . . . . .. . . . 39, 

49,52, 62,141,143,148,154, 189,190,191,192-193,370 
tennesseensis................................................. 21, 

. 23, 24, 27, 32, 39, 40, 41, 42, 49, 50, 52, 57, 62, 
141,143,147,154,189,190,191-192,368, 
369,370,371 

Dryopteridere ....................... -·~........................... 167 
Dryopteris ..................................................... 167,216 
Dryopterites ............. : .. . . .. .. . . . . .. . .. . . . .. . . . . . . . . . . . . . . . . . 146 
Drypetes ................... :. . . .. . . .. .. .. . . .. . . . . .. . . . 102, 136, 146, 258 

diversifolia ......................................... - -. .. . . . . . 258 
keyensis ................................................... 102, 157 
laterifiora .............................................. 102,157,258. 
prekeyensis.. . . . . .. . . . .. . .. . . . .. . .. .. . . .. .. . 49, 66, 142,157, 258, 407 
prelaterifiora ................................ 41,66, 142,157,258,401 

Dysoxylum ...................................... -. . . . . . . . . . . . . . . . 99 

E. 
Ebenacere ................................ 70, 126,127, 139, 152, 333-334 
Ebenales ...................................... 69, 70,125,126, 333-340 
Ebenoxylon..... ....... ......................................... 128 
Echinopteris ........................... - -..... - -- - -- - -- - -. . . . . . . . 100 
Echites ..................................... ~ .. ---------......... 345 

spp... .. . . . . . . . . . . . . . . .. .. . . . . . . .. . . . . . . . . .. . . . . .. .. . . .. . . . . . 160 
Echitoidero ..................................... -.-------........ 129 
Echitonium. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130, 345 

lanceolatum ............................ 49, 70,143,149,160,345,452 
Edwaidsia .......................................... -----........ 238 

parvifolia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238 
EU£agnus inrequalis .................................. ......... 21, 23,220 
Elreis.. ... .. .............. .. . . . . . . .. .. . . . . .. . . . . . . .. . . . . .. . . . . .. . 76 
Elreocarpacere .......................... .'. . . . . . . . .. . . . . .. . . . . . . . . . 110 
Elreocarpus europreus............................................ 267 
Elreodendron .................................................. 105,106 

degener...................................................... 267 
polymorph urn ...................... , . . . . . . . . . . . . . . . . . . . . . . . . 267 

Elaphrium.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104 
antiquum ................................. •....... .. . . . . . . ... 260 

Emblingioidere.. . . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 91 
Embothriophyllum ................ :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86 
Embothriopsis .............. ,.................................... 86 
Embothrites ......................................... --- ... ·...... 86 
Em bothrium .................................................... 83, 85 

~:;~~~:~_-_-_· ~: :::::::::::::::::::::::::::::::::::::::: :~::: ~l13-~~! 
Enantioblastos.. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132 
Endiandra.................................................... ... 115 

Endlichera.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132 
Engelhardtia .................... 78, 79, 80,137,139,146,147, 1'83-184, 187 

brongniarti. ........................................... 154,184,185 
chrysolepis: ................................................ 154,186 
ettingshauseni ..................... , ...................... · ...... 24, 

39, 41, 42, 49, 52,54, 61,141, 143,147,154,184, 185-186,368 
fruit ........................................................ 28,136 
mississippiensis ... : . ..................... 61,141,154,183,184,185,186 
(Oreomunnca) mississippiensis ................ 42, 79, 183-184,366 
puryearensis ............................ 49,61, 141, 154,185, 186,366 
spicata ................................................. 154,184,186 

Entada. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139, 151 
dubia .................................................. 151,156,241 
polyphemi................................................... 241 
primogenita.................................................. 241 

Eoachras.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 127 
Eorhamnidium.................................................. 146 
Equisetum ................................................... :. . . . . 146 
Ericacero......................................................... 131 
Ericales ............................................ ~ ........ 78, 124, 125 
Erythrina arborea... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Erythrochyton.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 
Euardisia........................................................ 125 
Euartocarpero.................................................... 82 
Eucalyptus ............................................ 119, 120,315,317 

oceanica... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 315 
n. sp.......... ...... ..... .... ....... ... ........ ........ ...... ·27 

Euclea ..................... , ................ : .................. 127,128 
Eugenia ................... 39, 88, 118, 119, 120, 136, 146, 151,152, 317-319 

axillaris .................... · ................................ 1.59, 318 
confusa ...•............................................. 159,318,319 
densinervia ........................ 23, 69, 145, 159,316, 317-318,319 
grenadensis ................................ : 39, 69, 145, 159,319,440 
hilgardiana .......................... 22, 43, 69, 141, 159, 318,319,439 
puryearensis ........................... 49, 69,143, 159, 318-319,439 
rhombea ................................................... 159,318 
spp ................................... . · ... : ........... -.-..... 159 

Euonymus .......................................... 105,106,267-269 
acuminatus ........................................... , . . . . . . 268 
atropurpureus ................... -.- .................. , ... : . . . . 268 
fiexifolius. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 268 

·hamiltonianus................................................ 268 
javanicus ...................... :.............................. 268 
pendulus.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 268 
proserpinre ................................................. 157,268 
splendens ................................................ : . .. .42, 44, 

45, 46; 49, 56, 66,142,148,149,157,188,267-269,346,410,411 
wallichii. .............................. .'. . . . . . . . . . . . . . . . . . . . . 268 
xantholithensis .... ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 268 
spp ........................ ·............ .. . . . . . . . . . . .. . . . . . . . . 157 

Euphorbeocarpum............................................... 101 
Euphorbia....................................................... 101 
Euphorbiacere ............. 66, 96,101,102,137,138,139,152,258-260,288 
Euphorbiales.................................................... 101 
Euphorbioides................................................... 101 
Euphorbiophyllum .............................. 101,102,152, 259-260 

eocenicum.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157 
fayettensis ............................. 46, 66,142,157,259-260,406 

Euphorbioxylon ............................................... 101,102 
Eurya ........................................................... 114, 294 

serrata. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 295 
Euryandra ...... _ ........................................ .'........ 294 
Eusideroxylere ........................ : ........................ 115,117 
Excoecaria....................................................... 102 
Exostema......................................... 131, 136, 139, 146, 349 

caribreum .............................................. 131,161,349 
pseudocaribreum ..................... 24,42,52,143,145,161,349,455 

F. 
Faboidea .......................................... : . ............ , 352 
Fagacere .......................................... 62, 81, 152, 189-193 
Fagales ............................................... 62, 81, 189-193 · 
Fagara ...................................... 88, 96,97, 136, 146, 251-252 

eocenica ............................... 49, 65, 142, 156, 251-252,404 
fagara .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252 
hurleyensis .................................. 43, 65, 141,156,252,403 
puryearensis ................................ 49, 65,142,156,251,403 
vicksburgensis orbiculata ................................. ·... .. 251 
::;pp..................... .... ... . ... . ... . .... ... . .. . . ... . ..... 156 
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Fagus rorrut:;inoa .............................................. 21, 23, 28 
FJcophylium..................................................... 82 
Ficus ................................•........... 9, 10, 11-13,22,82,83, 

88, 94,136,146,147,151,152,194, 197-207,218,286,317,332 
mnorlcana .................................................. 154,205 
angustJfoiJa ................................................ 154,206 
artocarpoldos ............... 26, 56, 62,144,148,149,154,197,200,383 
cinnamoidos ................................ 22, 40, 62, 141, 197, 198 
cuspidato.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204 
donvoriana...................... .••.......................... 10, 

11-12,25,52,55, 56, 62,141,147,148, 154, 197, 198 
doshayosi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324 
olustico. .................................................. 82, 154,204 
oollgniticu ........................ 52, 62, 143, 154, 197, 203-204,380 
forruginou .............................................. 154,204,206 
golcliana .......................•...................... 12, 25, 198, 201 
goldiana var ................................................. 25,201 
harrlslana ..... 12, 25, 26, 55, 57, 62, 144, 147, 148, 154, 197, 198, 201,383 
Jynx ....................................................... 154,203 
lancooluta.................................................... 344 
laquoata..................................................... 205 
latlfolia.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199 
micholotl. ................................. ~ ................ 154,201 
monodon ................................ ~ ................ 22, 39, 43, 

4!l, 02,140,141, 143,147,148,149,154,197, 201-2o2, 204,381, 38g 
multinorYis ................................••............ 23,24,205 
myrtlfollus .................... 23, 24, 41,42,52, 62,141,197,205,379 
nooplanicostata .............. 57,62,147-148,154,197,198-199,463 
oblancoolatu.................................................. 223 
occidontalis ..... 10, 12, 43, 62, 113, 140,148,154, 197-198,200,201,377 
7Jlanicostata ....••.............•.•........•....•...... 27, 198, 199, 203 
planicostata clinton!. ....................................... 200, 201 

latifolia .............••.•.................. 62, 148, 154, 199-200 
maxima .... 25, 27,49,55,57, 58, 62,141,148,154, 197, 199,200,383 

popullformis ..... ~ ......................................... :. 204 
psoudocuspiduta ............................ 49, 62, 141, 154, 197,377 
psoudolmodiufoliu .............. 49,53,62, 141,147,154,197,205,376 
psoudopopulus............................................... 49, 

57,62, 141,147,148,149,154,197,200-201,386,462 
puryouronsis................................................. 39, 

43, 49, 62,140, 141, 143,154,205-206,256,376,377,379 
elongntu ........................... 49,62, 141,154,197,206,877 

schlm peri. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 25, 
32, 43, 49, 56, 58, 62, 113,140, 141,147,151, 154, 197,202,204-205,380 

spcctabilis ...•.......................•.•...... 11, 25, 198,200,201,202 
cll.t1tonl.................................................. 201 

tllirofolla ........................... ·. . . . . . . . . . . . . . . . . . . . . . . . . . 12 
nnctlta....................................................... 202 
uniononsis ..............•........... ·......................... 206 
vaughan!. ... 25, 32, 40, 49, 52, 58, 59, 62, 141, 197, 199, 203,381,382,441 
vo.nosa ........................•.................. ·. .. .. ....... 204 
wllcoxo.nsis .............. 23, 24, 49, 52, 62, 141, 154, 197, 202-203,376 
sp ............... 10,12-13,25, 41,62,82, 141,154,197,206-207,373 
spp ................................ ~......................... 154 

Flilucoro.......................................................... 152 
l~Uicalos .................................................. 60, 164-Hl9 
Fliicos .................................................... 60, 164-169 
Flubollaria ........... .'........................................... 100 

coccnica .................................................... 177,178 
Fiacourtiacero. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113 
Forchhummoria .................................................. 90;-91 
Frangulocoro.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108 
Fraunhoforu ..................................................... ·. 105 
Fraxinus ..................... : ...... 129, 136, 139, 152, 270, 294, 340-341 

jolmstrupl ......... 26, 39, 49, 56, 70, 129, 143, 145, 149, 160,340, 341,450 
po.nnsylvanlcu. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340 
wllcoxianu ...................................... 49, 70, 143, 340,450 · 

Frozlera .................................................... 114,294,295 
undull'.ta..................................................... 295 
spp... .. .. .. .. .. .. .. .. .. .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. . 158 

Fungi. ................................................... 60, 162-163 

G. 
Oalium.......... .. . . . . . . . . . . .. . . ... . . . . . . . . .. . .. .. . . .. . . . . . . . . . . 132 
Oulphhnlcro ........................................... ·........... 99 
Oaniopotalro ................ 69, 77, 87,122, 124-125, 126, 131,145,332-353 
Ourdonitl .. :...................................................... 132 
Ouylussaciu ...................................... ~............... 266 

Jodi folia...................................................... 270 
tortiuria...................................................... 270 

Gcinitzia .. ,. ................................................•... 146,173 
Gentianale~ ....................................... 70,125,128,340-345 
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angustlfolio. .................. 26, 49, 56, 57, 63,141,148, 155,214-215 
attentwta.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214, 215 
cordifolin. • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23, 321 
dolgudol. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 
footldu .••...................................... ·.. ............ 253 
glauca ................................................... :. . . 89 
hilgnrdiann ......................................•.. 15, 22, 23, 26,325 
lnnccolntlt •••••...............................•.............. 26, 215 
laurifolin •.•.................................... 15, 23, 25, 28,325, 328 
lool. ........................ 43, 49, 63, 140, 141, 148, 155, 215-216, 39.!1 
leslcyana. • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . 23, 323 
0!1ltli8 . ••.•.......................................•.•.•... 23, 25, 321 
(l\1lchella ?) proxima. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272 
rotundifolla.................................................. 22 
tripotula..................................................... 324 

Maguoliacom ............................... 63, 88, 89,152,214-216,253 
Malapoonnu .................................................... 115,146 
Mallotus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101 
Malplghiacoro .......................... 65, 96, 99,152,161,255-258,353 
Malplghiastrum.................................................. 100 
1\fo.lplghiern ..................................................... 99,139 
l\fulvucom ................................................... 72,110,112 
Mulvulos ............................................. 67,110,285-291 
l\fangiforu ...................................................... 103,260 
l\{angiCorro. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 
1\fo.nicariu........................................................ 76 
Munihotltos................................................... 101, 146 
?!:larut;tiu......................................................... 14fl 
1\:lo.tayba......................................................... 107 
1\fo.urla .................................................... ·. . . . . . . 102 

Mauro~enia ......................................... ·..........•.. 105 
l\fayepQa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129 
Maytequs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105, 146, 264-265 

~~ti:~-~~ ·:·. ~ ~::::::::::::::::::::::::::::::::: ::::::::::::::.~57,~: 
eurppma ................................................... 157,265 
PW/yearensis .......................... 49, 66, 142, 157, 264-265,410 
ver.ticillatus........................................... .. . .. . . 265 

Melano,rrhea. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260 
Melast~lmacem ........... .". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138 
Melastqmatacem ........................... 69, 118, 119, 122, 152, 159, 327· 
Melastdmites ............................................. 122, 146, 327 

am~ricanus ..................... 27, 39, 46, 49, 69, 143, 145, 159, 327, #6 
Melh~ia ................ , . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 113 
Melia.t.. ....•. ..... .. .. ...........................•............. 98 

aze.darach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 98 
Meliacqm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65, 96, 98, 99, 139, 152, 253-255 
Meliac~mcarpum. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 99 
Meliad~lpha ............. :....... .. . . .. . . . ......... ...... ......... 98 
Meloch;ia.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112 
MelodQrum. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 
Menipl:tylloides .................................... 74, 75, 146, 166-167 

~ttingsh~useni. .................. 39, 57, 58, 60,143,153,166-167,358 
Mentpl~yllum ................................................... 75, 167 

ele$ans.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153, 166 
Menisc,ium .......................................... 75,153,166,167,216 

reticula tum. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 

:::~:~:~t::~.-:::::::::: :::::::::::::::::::::::::::::::::::: ·1:: :~: 
w4coxensis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57, 63, 218, 464, 466 

Menisl}ermum canadense.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
Mespilpdaphne ............................... 14,115,117,146,305-308 

co\lshatta. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26, 
49, 52, 56, 68, 142, 144, 151, 159,301,306,307-308,4119,436 

elegans...... .. .. . . . .. . .. ...•.................. .......... ..... 49 
eo'ignitica ............ , . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26, 

39, 43, 49, 56, 59, 68,141,144,159,306,307,310,4119 

~~t~~~~~~~~: ~:::::: ~ ~ ~::: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~ ~: ~:: ~ ~: ~. ~~~ ~~~ ~08, ~~ 
25, 46, 49, 52, 55, 57, 68, 141, 158, 306-307' 308,4119 

pt:fryearensis ........................... 49, 68, 142, 159, 305-306,436 
s~safras ................................... ~................. 307 

Metop~um .................................... 88,104,136,146,260-261 
m!)topium .................................................. 157,263 
w~coxianum ................ 39, 49, 58,66, 142,144,260-261,406,460 

Metro$ideros. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118, 119, 120 

:?!;.~~~~-:::::::::.:.:.:::::.: ... ~::.:: ... :. ~: .. :: ~ ~ ~: ~: ~ 
l\ficrotropis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106 
Milius'a... .. .. . . . . . .. . . . .. . . . . . .. .. . . . .. . .. .. .. . . . . .. .. .. . .. . .. ... 89 
Mimo$a ......................................................... 94,227 
Mimo$acero .............. 63-64,92,93,138,152,214,222-228,252,254,323 
Mimofit~s .. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93, 94, 152, 226-228 

adacmfohus ................................ 49, 64, 142, 226-227,394 
a(lenanthera............................ .. . . . . . . . . . . . . . . . . .. . 320 
c~simformis .............................. ·. . . . . . . . . . . . . . . . . . . 227 
h~tcringiana .......................................... .'. . . . . . . 227 
~equilateralis .............................. 46, 64,142,226,227,394 
Iapceolatus ................................. 46, 64, 142, 226, 227, 394 
p~lmog::ea ............................................. : . . . . . . 227 
s~atulatus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227, 237 
v~rlabilis ............... 27, 39, 42, 46, 49, 52, 64, 142, 144, 226, 227,394 

Mimtfsops ......................... 39, 88, 126-127, 146, 147, 248, 349-340 
c•aibornensis.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340 
e<,\lignitica ................ 22, 23, 43, 49, 70,141, 143, 160, 349-340,#8 
IQngifolia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339 
mississippiensis ............................. 39, 70,145,160,340,457 
s~eberi ...• ~..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160, 339 
s•eberifolia •.......................... 49, 70, 143, 160,320,340, #8, 449 

~f:tc:;~~~:.".:::::::::::: ::::::::::::::::::::::::::::::::::::: ;;: 
StJP· ....•••••••••••........•............•...••••••••••••• ~... 160 

Mion!J,ndra ..........•••............ : . ............. :. . . • . • . • • . . . . . 100 
Mon~cotyledonm ..........•.................... 61, 76, 92,124,174-182 

l\fonddora ..••.•.•.•..... ········-·-······.............. .•. . .• . . . . 90 
Mons

1
tera .. ···-·············-·---·-········ .................• 77,153,176 

deliciosa. ___ -- ____________ ---~ ------ ___ • __ .. -· .... _.......... 176 

\ 



476 INDEX. 

Moracere ....................... fl, 11-13,39, 62,81,83, 152, 19~207, 335 
Morinda ......................... , .................... ·. . . . . . . . . . . . 132 
Moringacere ............................................... .'. . . . . . 90 
Mortonia. . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 
Morus? ...... .. .. . ... .. . .. . .. .. ...... .. .. .. . . .. .. .. . ... .. .. .. ..... 22 
Mountnorrisia.................................................... 114 
Moschoxylon ............. : ................................... ::.. 99 
Mozia.... .. . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 100 
Musa bilinica.................................................... 182 

speciosa...................................................... 182 
Musaceae ................................................... : .. 181-182 
Musophylhim,................................................... 181 

com plica tum .......................... · ..................... : . 181 
Myrcia ........................... · 39,118, 119,·120, 136,146,152,314-317 

acutata .................................................... .159, 315 
antediluviana ......... :...................................... 317 
bentonensis ........................................... 22, 27, 29, 39, 

40, 43, 46, 49, 54; 69,141, 143,145,147, 159,163, 314,316, 317,318,439 
grenadensis ............................... 69,145,159,314,316,440 
lancifolia .... ~ .............................................. 159,315 
par_vifolia ........................ 49, 68,143, 159,314, 315-316,439 
puryearensis ............... : ..... 49, 69,143,159, 314, 316-317,440 
rostrata .. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159, 315, 317, 439 
terebinthacea .............................................. 159,317 
vera ..................... : ....... 40, 49, 68, 143, 159,314-315,316,439 
worthenii.. .................. 22, 23,49, 68, 143,159, 314, 315,316,439 
spp.......................................................... 159 

Myrciaria. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 
tenuifolia.................................................... 275 

Myrica ................ SO, 86,136,139,146,151,152, 188-189,195,211,270 
aquensis...................................................... 188 
banksioides. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209 
cerifera .............................................. 81,154, 188,189 
copeana ............................................... 23, 24, 27,269 
elreanoides ...................... 23, 24, 43, 46, 61,81, 140,141, 188,367 
gale ....................................... :.................. 189 
hakerefolia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188 
? Lessigiana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194 
? Lessigii ......................... . ·............................ 194 
nigricans.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189 
r!)ginei ..................................................... 192, 193 
wilcoxensis ....................... · .. 39, 61, 81,143,154, 188-189,367 
spp ............................................... ·.·......... 154 

Myricacere ............................................ 61, 152, 188-189 
Myricales .............. , ............................... 61, 80, 188-189 
Myricophyllum gracile. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209 

zachariense .............................................. : . . . . 209 
Myrsinacere ................................... 69, 72,125,126,332-333 
Myrsine .................................................... 125-126, 146 
Myrsinites. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126 
Myrsinopsis ......... ·.·........................................... 126 
Myrtacere ....... 68-69,83,86,118,119,120,122,139,152,205,314-319,327 
Myrtales ...................................... 15,68-69,118,314-327 
Myrtere .. ·........................................................ 119 
Myrtoidere ................................................. 118,119-120 
Myrtophyllum.............. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 
Myrtus ..................................................... 118, 120, 315 

rectinervis ................................................. 159, 319 

N. 

Nauc1ea. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132 
Naucleoxylon. .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132 
Nectandra .... ; .......................... 14,115,117,147,306,308-312 

antillana ............................................... 159,308,434 
arkansana.................................................... 309 
coriacea. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159, 311 
glenni. .......................... 68,142,159,304,308,309-310,434 
krugii ...................................................... 159r310 
lancifolia ..... · ............................. , ................. 21, 22, 

23, 25, 39, 43, 49,50, 55, 58, 68, 141, 142,144, 148, 159, 308-309;310, 434 
lowii. .......................... 40, 52,68,142,162, 308, 310-311,437 
patens ................... : ....................... '. . . . . . . . . . 159, 310 
pseudpcoriacea ........ · ............................. 26, 39, 49, 41, 43, 

49, 52, 54, 56, 57, 68,141, 142, 144,159, 188,308,310, 311-312,436,437 
puryearensis ............................ 49, 57, 68,142, 308, 310,454 
sp ................................... 49, 57, 58,68, 142,308,312,459 

Nelumbo......................................................... 176 
N einopanthes ... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 101 

Nephelites ....................... .'............................... 107 
Nephelium.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 107 
Neritinium ......................... .' ......................... :... 130 
Nerium .................................................... 130,317,342 

bilinicum. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . 342 
oleander ............................................ _.. . 130, 342, 345 
parisien so. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 317 
rohlii......................................................... 130 
sarthacense .......................... , ....................... 160,342 

Neuradoide::e..................................................... 92 
N.\pa .................................................. 76,77,82,138,177 

fructicans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153 
Nipadites ......................................... 28,39,139, 176-177 

burtini. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176, 177 
um.bonatus .................... 39, 61,143,152,153,176-177,461 

umbonatus ... .............................................. 153, 176 
N ordenskioldia.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111 
Notelrea......................................................... 129 
Notaphmbe...................................................... 115 
Nyctaginace::e ..................................... 63, 87,152,213-214 
Nymph::eace::e .................................................. 88,176 
Nyssa ......................... · .............. 124, 136, 146, 152, 331-332 

eolignitica .................................. 49, 69,143,160,332,448 
lescw·ii. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332 
multicostata........................ ...•.. .. ... . .. .. . . . . . . . . . 332 
wilcoxiana ......................... 49,57, 69,143,160,331-332,448 
spp........................... .. . . ... . .... .... ... . .. . . . . . . . . . 160 

Nyssidium.... .. . . . . . . . . . . . . . . . . .. . . .. .... ... . ... . ........ .. . . . . . 124 
N yssites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 

0. 

Ochnace::e........................................ .. . . .. . . . . . . . . . 292 
Ocotea .......................................... 88,115-116,117,302,306 

catesbyana ................................. ~................. 311 
Odontocarya..................................................... 218 
Oenocarpus ..................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76 
Olea............................................................. 129 

americana . .................................................. 22, 341 
Oleacere ...................................... 70,128-129,152,340-34,2 
Olerecarpum .................... ·.·............................... 129 
Oleales........................................................... 128 
Oleophyllum..................... .. . . . . . . . . . . . . . . .. . . .. . . .. . .. . . 129 
Omalanthus ............................................... 101,259,346 
Omphalea....................................................... 101 
Onagrace::e ..................................................... 124,326 
Oncotheca....................................................... 104 
Onograce::e....................................................... 121 
Opuntiales................................... ... . . . . . . . . . . . . . . . . . . 77 
Orchidace::e .................................................. 92, 93, 128 
Oreodaphne ............................. · .. 14,115,117,146,301-305,312 

alabamensis.................................................. 304 
blancheti. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310 
coushatta .......... 26,56,57, 68,144,149,158,301,302-303,305,430 
fmteus .' .................................................... 158, 301 

~::s:7;~i·e~s·i~~ ~: ::::::::::::::::::::::::::::::::::::: -~~~~-~05,~~~ 
41, 56, 57, 68,141,151,158,301,303-304,307,309,310,431 

obtusifolia................................................... 25, 
26, 39, 41, 43, 44, 49, 50, 55, 57, 58, 68,141, 
144,147,158,301-302,313,429,432,433 

pseudoguianens!s ............... 49,56,68, 141,158,301,305,306,430 
puryearensis ..................... 43, 49, 68,141,158,301,303,308,432 
salinensis ........................... 53, 54, 68,144,301,303,306,431 
wilcoxensis ................................ 49, GS, 141,301,305,436 
spp........................ .. . . . . . . . . . . . .. . . . . . . . . .. ...... ... 158 

Oreomunnea ................................................. 79, 80, 184 
sp........ .. . . . . .. . . . . .. . . . . . . . . . . .. . . .. . . .. . . . . .. . . . . . . .. . . . 154 

Oreopanax .............................................. 123,329-331 
millor ...................................... 49,69,143,160,331,448 
oxfordensis ..................... 40, 54, 69,143,160,290,329-331,447 
taubertianus ............................................... 160,329 
xalapensis ........................................... ' ..... 160,329 

Ornithopteria .................................................. :. 165 
Osman thus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129, 139, 146, 341-342 

american us ........................................ 129, 160, 341, 453 
floridana ......... :........................................... 341 
pedatus ................. 22, 43, 49, 70,141,143,148,160,341-342,453 

Osmunda.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165 
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Ostrya........................................................... 351 
ut;)untidis.: ................................................ :. 351 
Jnunilis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351 
wulkori. ..•................................................ 161,351 
spp... ........ .. . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . .. . . . . . . . 161 

Owonia.................. ...... .. . .. .. ........ ................... 98 
Oxulldacom...................................................... 96 
Oxy1nitru........................................................ 89 

P. 
Puchynmnu...................................................... 113 
Ptlchysthnu ................................ :..................... 105 
l'almocussiu ................... :'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 
Pulroodondron ............................................. 86, 146, 207 

umorlcanum ............................. 40, 53,63,141,155, 207, 387 
gypsophiloum .............................................. 155, 207 

l'ulr.colol.Jium .................................................. 225,247 
hccrlnglo.num ............................................... 155,225 
spp ................... ~...................................... 156 

Pruiurus ................................. 108,109,110, 139,146, 279-280 
nculon.tus ...................................... : ........ 157,158,279 
ungustus .................................... 42,67,142,280,~81,420 
colOJnbl. ................................................... 158, 280 
fn.vonll.......................... .. .. . . . . . .. . .. .. .. . .. ... ..... 279 
lltlgiosus..................................................... 279 
mississippionsls .................... 42,67,142,157,279-280,Z81,420 
obovn.tus..................................................... 280 
orblculatus................................................... 280 
ovnlis......................................... .. .. . . . .. .. . . . . 280 
pinsononsis ................................. 46,67,142,158, 280,4£0 
rnmossimus ................................................ 157,279 
tonulfolius ................................................. 157,279 
thlll"ffilllllli 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0....... • • • 279 

J'uhnn.coro... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72 
l'ahnuo.......................................................... 152 
J'ahnalos......................................................... 76 
Palmatu, soctlon of Lygodium................................... 153 
PallllX ..................................................... 123,146,208 

nrhorou1n.................................................... 208 
' Pand11.nacom ................................................. 76,77,177 

Papavoracom..................................................... 90 
l'npavoralos ........................................... 63,90, 218-219 
l'aplllonlwom ........................................................ 9, 

14-15,65,91,92, 93, 95,138,152,238,241-251,252,253,352 
l'n.moHgolhllrdtln ................................. 80,139,146,186-187 

ooconlcu ................................... 49,61, 141,186-187,366 
Parntropln.('l) ............... :.................................... 123 
l'arlotalos ......................................... 67,110,113,291-296 
l'arlshia ........................................................ 104,260 
l'arit;hJJn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138 
Parkinsonlu ..................................................... 95, 237 

nculoutn .................................................... 156,237 
rocta ................................................... 156, 237-238 

Parrotin .................................................. 91,219-220 
cunoatn ................................... 63,142,149,155,219-220 
gro.ndldontn.tu................................................ 220 
spp... .. .. . . . .. . . . . . . . . . . . . . .. . . .. . . . . . . . . .. .. ........ .. .. .. . 155 

l'asanin.......... .. . . . . . . . . .. .. .. . . . . . . .. . . .. . . . . . . . . .... .. .. .. .. . 81 
l'aullinin. .......................................... ~ ........ 101,106,107 
Pavott.a.......................................................... 132 
l'uvonla .......................................................... · 346 
Pclllcloru ................... ·...................................... 114 
Porsoa ................................ 14, 115,117,146,147,151,300-301 

cllt.osbyl\nll................................................... 311 
COl'illCOil...................................................... 301 
lcLnclfoliCL . •.........•.............................•.......... 22,308 
Jonglpotiolatum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 25, 

26, 49,56, 57, 58, 68,141,144,148,158,300-301,435 
J)lllmomorphn .............................................. 159, 310 
pubOSCOllS.................................................... 304 
rogul11.ris ............................................... 151,159,308 
rlgida........................................................ 301 
81JCCf08CL • ••••••••••••••••••••••••••••••••••••••••••••••••• 26, 68,300 
wilcoxlanll ........................................ 144,158,300,435 
n. sp.................................. .. ..................... 22 
Sj)p ....................... :.................................. 158 

Porsoldoro ............................................... :........ 312 
Pcrsonalos ........................................ 70,125,130,346-348 

Persoonia ................................................... 85,146,337 

~~~~::~~:::::::::::::::::::::::::::::::::::::::::::: ::::::: : 
myrtillus. 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0........ "85 

Pestalo.zzia spp................................................... 153 
Petrm.l... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131 
PetropiuJa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 
Petroppiloidos. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 
Phacid,ium ............. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 
Phaseo.lere ...................................................... 219,248 
Phello<'!endron. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97-98 
Philly~ea..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129 
Phoebe........................................................... 115 
Phoen)cites. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76, 179 
Phoen.lx ...................................................... 76,77,82 
Phrag~ites roningensis .......................................... 25, 28 
Phyliqa.. ..... .................. ................................. 108 
Phyll~thus .................................................... ·. 101 
Phyll~tes ...................... .- ................................. 39,136 

copcolobaefolia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212 
dt4bius.............. .• .••.. .. .. . . . •• .. .. . .••. .. .•.... ••• •. .. . 171 
tr'li,ncCLtus. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • • • 23, 339, 340 
wilcoxensis ..................................... 39,61,143,182,461 
sp ........................................................ 353,453 

Phyllodinere .............................................•...• 93, 222 
Phytl;llephas..................................................... 76 
Pilocitrpus ...................................................... 98, 353 

SJ?·........................................................... 161 
Pina¢em ........................................... 61, 75,152, 169-174 
Pinu:).. .. .. . .. .. .. .. ............ .. . . .. .. .... .. ...... .. ... ........ 146 
PipOJ~ales... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77 
PipOJ!ites......................................................... 146 
Piscitlia ..................................................... ,.... 338 

protogea ............................................... 152, 160; 338 
Pisoilia ....................... : ....... 88,129,136,139,147,152,213-214 

~culeata .................................................... 155,214 
~hlorophylloicies ..................... 22, 43,63, 140,155, 214,886,391 
qlaibornensis ................ ; . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . 214 
(jocenica .................................................... 155,214 
(ljolignit!ca ............................. 49, 63,141,155,213-214,387 
floridana. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213 
jn.cksoniana. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214 
longifolia .................................. ·'· ............... 155,213 
tnacranthocarpa.. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213 
·puryeo.rensis .................................... 49, 63,141, 214,887 

Pistacia ........................................................ 102, 103 
lentiscus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 

PisUa ......................................................... 77,175 
claibornensis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 5 
corrugata.................................................... 175 
n1azelii........ .. . . . . .. . . . . . . . . . . . . .. .. ...... .. . . ... .. . ....... 175 
stratiotes ............... · .................................... 153, 175 
wilcoxensis ..................................... 57, 61,153,175,469 

Pistites loriformls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175 
Pithecanthropus erectus ........................................ 94, 124 
Pitbecolobium .................................... 88, 94,146, 225-226 

dulce. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225, 394 
eocenicum .................................. 49, 64, 142, 155, 225, 394 
glomera tum.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225 
oxford ens is ............................ 40, 64, 142, 155, 225-226, 384 
saman .................................. ·. . . . . . . . . . . . . . . . . . . 155, 225 
tenuifolium. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225 

. tertiarum ......... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225 

Pitt~~~;:~:~.·.·.·.·.~:~~~~~~~~:~~~~~:~:~:~: ::: :: :::::::: :: : ·:::: ~ ~. ~25' 8~~ 
Planera .............................................. 81, 193-194,294 

crenata (?) ......................•............. 39, 62,143, 193-194 
Planitorm............. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 
P~antaginacere................................................... 125 
Plantaginales. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78, 125 
P•atanacere ................................................... 9, 13,91 
Pjatanales ...................................................... 13,91 
Pjatanus ............................................... 10, 13,146, 148 

aceroides.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 
aceroides latifolia ............................................. 10, 13 
dubiCL . •......................•.•.......... ~ • . • . . . . . • . • • . . • • • • 327 
guillelmm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25, 28 
nobilis........ ... . . . . . . .. .. . .. . . .. . . . . . .. . . . ..... ... .... ... .. 328 
sirii ..................................................... ·. . . 158, 287 
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Platipodium potosianum.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236 
Plectocomia...................................................... 179 
Pleioclinus .............. ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 
Pleiomerites. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126 
Plenckia ................ :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 
Plesiocapparis .................................................. 91, 219 
Pleurothyrium................................................... 115 
Plumbaginacem............. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 
Plumeria ...................................................... 129,130 
Plumeroidem. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1~ 
Poacem ..................................................... 61, 76, 174 
Poacites......................................................... 174 

nrmus ............................ ····· .. ..... .. . .. ... ... .. ... 174 
l::cvis ..................................................... ·.... 174 
sp ............................................... 27,55,61,143,174 

Podocarpus. · .................................................... 75, 137 
Podogonium ............ ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231, 238-239 

lyellianum. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237 
Podolyrie::e .......................... ; . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 
Podozamites. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 
Polemoniace::e.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130 
Polemoniales ..................................... 70,125,130,345-346 
Polyalthia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 
Polycias ................. ·......................................... 122 
Polygalace::e...................................................... 96 
Polycardia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 
Polygonacem ...................................... 63, 87,124,212-213 
Polygonales ........................................... 63, 87,212-213 
Polygonum .............................................. :. ::. . . . . 87 
Polypodiace::e ......................................... 60,74,.166-169 
Polyscias.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 
Pomaderris...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110 
Pomaderrites. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110 
Poporvia... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 
Populus ................. : .............................. 111,146,148,286 

arctica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286 
cuneata. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286 

. ~~:~.e~~~~~~:::::::::::::::::::::::::::::::::::::::::::: :.: : 
glandulifora. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286 
monodon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 201, 202 
mutabilis ovalis... ... . . .. . . . . . . .. .. . . . . . . . . .. . . . . . . . . . . . . . . . . . 202 
mutabilis var. repando-crenata ............................... · 22,28 
paleomelas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286 
rhomboidea ............................................... :. . 22 
zaddachi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286 
n. sp.................... .. .. .. .. . . . . . . . . . . . . .. .. . . . . . . . . .. . . . 22 
sp... .. .. . . . . . . . . . . . . . . .. .. . . . . . . .. . . . . . . . . .. . . . . . . . . .. . . . . . . . 158 

Porana sp ........................................................ 24, 28 
Posoqueria.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132 
Pourouma....................................................... 11 

guianensis .................................................. ,. 11 
texana ................................................... 11,18,19 

Prangos... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124, 351 
spp... .................. .. . . . . . . . . . . . . .. . . . .. . . . .. ... .. . . . .. . 161 

Primulace::e...................................................... 125 
Primulales ............................................ 69, 125, 332-333 
Prinos. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104 
Protamyris ............................................... .'....... 97 

berenices ............................. ·. . . . . . . . . . . . . . . . . . . . . . . . 97 
radobojana .................................................. 97,254 

Protea........ .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . .. .. . .. . .. . 83 
caulescens... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207 

Proteacere .............. 63, 83, 86,119,139,152,161,207-211,257,270,337 
Prote::ephyllum .........•. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 
Proteales ............................................... 63, 83,207-211 
Proteoides .................................. 84, 86, 87,146,152,207-208 

crassipes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155 
wilcoxensis .................. 39,49,57, 63,141,144,155,207-208,384 

Proteophyllum................................................... 84 
Proteopsis.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 
Protium. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353 
Protodammara.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 
Protophyllocladus................................................ 146 
Prunus ................................................... 92,221-222 

caroliniana ........................................... 21, 23, 222,223 
deperdita ............................................. -:. . . . . . 222 
nabor.tensis ..................................... 57, 63,221-222,465 
umbellata .............................. ·... .. .. . . . . .. . .. . .. ... 221 

Pseudolmedia .................................... 82,146,196-197,205 
eocenica .............................. 49,141,154, 196-197,376,377 
spuria .................................................. 154,196-197 

Pseudotenax ............................. : . . . . . . . . . . . . . . . . . . . . . . . 122 
Psidium .............................................. _.. . . . . . . . . . 120 
Psychotria .............................................• 131, 349--350 

grandifolia ................................ 49, 131, 143, 349-350, 454 
grandis ..................................................... 131,350 

Psychotriphyllum.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132 
Ptelea..... .. . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . ... . . . . . 98 
Ptelidium.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 
Pterandra ........................ · ...... ·. . . . . . . . . . . . . . . . . . . . . . . . . . 100 
Pteridophyta .......................................... 60, 74, 163-169 
Pteris .................................................... 74, 168-169 

pinnreformis.................................................. 168 
pseudopinn::eformis ... 26, 39, 55, 57, 60, 143, 148, 153, 167, 168-169,356 

Pterocarpinm. .. ................................................. 247 
Pterocarpus .................................................... 247,248 
Pterocelastrus.. . . . .. . . . . . . . . . . . . . . .. . . . . . .. . .. . . . . . . . . . . . . . . . . . . . 105 
Pterogyne oblongifolia........................................... 316 
Pteropetalum..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . 90 
Pterospermites ......................................... 113,146,171,267 
Pterospermum.... .. . . . . . . . .. . . . . . . . . . . . .. . . . . . . .. . . . . . . . . .. . . .. . na 
Putterlickia...................................................... 105 
Pyramidotorm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 
Pyrenaria........................................................ 294 

serrata. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 
Pyrenomycetes (?) ....................................... 60,162-163 

Q. 
Quercus .............................................. 22, 81, 148, 208, 27 

angustiloba .................................................. 25,28 
brevifolia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 219 
californica.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . 24 
chlorophylla ...................................... 22, 29, 214,339, 340 
crassinervia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . .. . . . 191 
crassinervis ............................................... 21, 23,191 
cuspidata ............................... , . . . . . . . . . . . . . . . . . . . . 24 
cf. cuspidata............... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191 
decurrens. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259 
elmna................................. ....................... 188 
furcinervis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . 209 
linear is... . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. .. . 193 
Lyellii......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1:i, 22, 23, 308, 309, 325 
microdentata .. ................ :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26, 291 
moorii ...••............................................ 22, 25, 27, 190 
myrtifolia ...................................... . · .......... 21, 23, 244 
neriifolia ................................. 24, 27, 210 footnote, 342 
nervifolia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
pal::eophellos.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207 
phellos......... .. . .. .. . . . . .. . . . . .. . . . . .. . . . . .. . . .. . . . . .. . . . . . 219 
retracta. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 25, 29, 319 
saffordi. ................ , ................ 21, 22, 23, 24, 27, 192-193,208 
sp.......................... ... .. . . .. ......................... 27 

R. 
Rafflesiacem... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87 
Ranales ............................. 13-14,63,88,91, 115,145,214-218 
Randia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. .. . . . . . . . . . . . . . . . . . 137 
Rauwolfia ..................... ·................................... 129 
Reevsia.......................................................... 288 

th)rrsoidea ............................. ·. . . . . . . . . . . . . . . . . . . . . . 288 
Resedace::e..... . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . 90 
Reynosia ......................... 88, 109-110, 136,139, 146,253, 281-282 

prmnuntia ...................... 42, 49, 67,142,157,281-282,417,418 
septentrionalis ...................................... 157,245,281,282 
wilcoxiana .................................. 49, 67,142,157,282,414 

Rhacoma. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 
Rhamnacere ...................... 67,108, 152,245,253,277-285,293,327 
Rhamnacinium. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109 
Rhamnales ................................... · ....... 67, 108,277-285 
Rhamnites ..................................... : .............. 109, 285 

berchemiaformis ................................ 59,67, 144, 285,1~0 
bumeliaformis... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284 

Rhamnus ................ 33, 108, 109, 136, 139, l 16, 152, 212, 279, 282-285 
brevifolius. . . . . . . . . . . . . . . . . . . . . . .. . . .. . . .. . . .. . . . . . . . . .. . . . . . 265 
cleburni. ............ 25, 26, 39, 55, 67,144,148,158,280,282-284,285 
coushatta ....... 26, 39, 56, 57, 67,144,148,158,282,283, 284-285,417 
eoligniticus ......... 49, 57, 67,142,149,158,282,283,284,285,418,4£0 
eridani . ...................... :. . . . . . . . . . . . . . . . . . . . . . . . . . 25, 308, 309 

. . 

. ·, 



INDEX. 479 

Uh£\Dlnus marginntus . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . 22, 
43, 45, 49, 67,141,142,282-283,284,285,4£0,4£1 

nplculntus ............................. 43, 67,141,282,283,418 
puryonronsis ...................... ~ ............. 49, 67,142,284,413 
n. sp ..................................................... 22,33,460 

Rllnpidnntho .................................................... ' 127 
H.hinium......................................................... 2tl4 
Jlhizophorn...................................................... 138 
Rh<udnlos... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 
Rholdom......................................................... 103 
ltholdhun........................................................ 104 
R.hopaln ........................................................ 86,270 
H.hopnlophyllum................................................. 86 
Rhopalospormitos................................................ 86 
Rhus .................................................... 22, 102, 103, 294 

o.ntllopum.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 
copnllino...................................................... 263 
1notopiuut.................................................... 263 
pahcophylla.................................................. 262 

Rhytldothoon.................................................... 99 
Rhytlsmo......................................................... 162 
Itoblnia ......................................................... 93, 250 
H.oopol"ia......................................................... · 90 
Rosncom ............................................ 63, 91, 92, 220-222 
Uosnlos ........................................ 14-15,63,91,210-251 
ltoupaln ......................................................... 83,86 
ltoydsla... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 
ltoydsloidot.o..................................................... 90 
ltoyona ........................................................ 127,128 
Uubio........ .. .... .. .... .. .. .. .... .. .. .. .. .... ................... 132 
Rublncoro .............................. 71, 72, 03,131,138, IG1, 348-353 
Uublo.comco.rpum................................................ 132 
Uubiacltos.. .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132 
Rubhophyllum.................................................. 131 
Uubialos ..................................... 71,125,128,131, 348-353 
Uubioidos........................................................ 132 
Itun1ox.. .. . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87 
ltuprochtin.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87 
Rutn....... .. .. ... .. .. .. .. . . . .. .. ... .. .... ...... .. .. .. .... .... ... 97 
Rutncoro ................................. 65, 72, 96, 97, 98, 25l-252, 353 

s. 
Sabnl ........................................................ 22, 76,178 

ado.nsonll.. .. .. .............. .. .... .. .. .... ....... ........... 76 
gTCL1JCUUt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 177 
1najor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153, 178 
pnhnotto ................................................ 77, 153,178 

Sabnlltos ........................... 40, 75, 77,136,146,151,152, 177-179 
graya.nus ..................................... 22, 39, 40, 42, 46, 49, 50, 

52, 53, 54, 57, 58, 59, 61,141, 143,147,148,153, 177-179,359,362 
sp... .. .... ................ .. .. .. .... .... ....... .. ..... .. .. ... 27 

Sabicon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132 
nsporirolln.................................................... 281 

So.licalos.......................................................... 77 
Snllsbul"io......................................................... 22 

binervatcL .................................................... 22,165 
Salix.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146, 188, 315 

angustn •.............................................. 24,27,275,317 
clensinervi.~ . ...•............................................. 23,317 
tonga......................................................... 343 
n1odla ........................................................ 24,29 
tabellaris. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 25, 343 
wortllenii. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 23, 315 
sp.... .. . .. .. .. .... .. .. ...... .... .. .. .. .. ... .... .. . . .. .. ...... 27 

So.ntnlnlos........................................................ 77 
Snpinducoro. . . . . . . . . . . . . . . . . . . . . . . G6-G7, 101, 102, 106, 152, 260-2 7 7, 293 
Saplndnlos. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6G, 96, 102, 108, 260-2 7 7 
Snpl.ndoldos ........................ :............................. 107 
Snplndophyllum................................................. 107 
Sapindopsis........... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107 
Snplndus' ............................ 106-107,136,139, 14G, 152,272-277 

o.ll1nls .......................................... 157,272,273,276,277 
angustifolius ................................... 24, 25, 27,274,275,276 
bnrnk........................................................ 272 
bontononsis ....................... 54, 59, G7, 144, 272, 273-274,416 
caudntus.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25, 29 
corincous.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25, 29 
coushatta ............................... 26, 56, G7, 144,272,273,414 

Sapind~s ~~bius ....•... ............. 24, 27, 185, 186, 202, 203, 253, 257, 349 
eohgnitJCus ............................................... 27, 49, 52, 

. 67, 142, 144, 148, 149, 1.':i7, 272,273,274, 276-277,416,458 
fnlci[olius .... ~ ........................................ 23, 24, 202, 203 
formosus .... : ....................................... 25, 27, 39,42, 49, 

52,
1

55, 57, 67, 142, 144, 147, 149, 157, 272,273,274, 276,277,415 

~:~~~~!~~-~- ·. ·. ~:::::::::::::::: :·::::::::::::: ~::::::::. ~~~· ~~~; ~~~ 
Jrnowltoni.. i ................... 49, 54, 67, 142,157, 272,273, 274,412 
linearifolius .•................................................ 24, 27, 

42, 49,52, 57, 59, 67,142,272,273,275-276,318,412,458 
m~~in~tu~ .. ·: ................................ 157, 272, 273, 274, 275 
IDJSSISS!ppietJSIS ............................................... 24, 

27, 39, 42, 49, 52, 53, 55, 67,142, 144,147,157, 
272, 273, 27 4-27 5, 276,4113, 413, 415, 458 

oxfordensis ................ 39, 40, 67, 142,144, 149, 157, 272, 273,416 
pseudo.ffinis 1 

••••••••••••••••••••••• 49, 66,142,149,157, 272-273,416 
saponaria .............................................. 157, 272, 273 
turczanino\\lii. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272 

undulntus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 318 
sp...... ...... .............. ....... .............. .............. 27 

Sapium. ............ .. ............... .. .. ................ ..... .... 102 
Sapota ........ , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127 
Sapotacem ...... 60-70, 126, 127, 136,139,146,152,253,262,319,334-340,343 
Sapotacites ............. :· .......................... 127, 146, 151, 152, 237 

nmericanus~ .............................................. 23, 26,337 
mimusops. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339 
shirleyensi$. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336 

Sapotophyllu~.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127 
Sapotoxylon .. ·................................................... 127 
Saracha. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131 

procumbe~s ....................................... 348 footnote, 455 
sp ........ · ................................................. 348, 455 
spp ....... ,. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. .. .. .. . . . . . . . . . . . . . 1G1 

Sarraceniales. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77 
Sassafras ..... ~ .................. : .................. 100, 115, 117-118, 146 
Sassafridium .j................................................... 115 
Saurauia ..... , .... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113 
Saurauja ..... r ..•••••.....•••••....••..••••..•••••••..••••• 113, 1i4, 295 
Saxifragncem. · ................................................... 91,124 
Schaefieria....................................................... 105 
Schafarzikia. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182 

oligocmni~a.................................................. 182 
Scheffiera . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·122 
Schinus. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104 
Schizooacem .•.................................. :-...... 60, 74, 164-166 
Schizandra .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88 
Schlnidelia ..•........... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106, 107 
Schlnideliops.is .................................. :. . . . . . . . . . . . . . . . 107 
SclJ,rebera ... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 
Schwannia....................................................... 257 
Sciadophyllu,m(?)................................................ 123 
Scitaminales, ............................................ 61,181-182 

~~::~=~:!~~~--- ·. ~:::::::::::::::::::::::::::::::::::::::::::: :' 1~; 
Sclerotia .. .".1..................................................... 162 
Scrophulari~cem ................................................ 78,130 
Semecarpem:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 
Semecarpite$... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104 
Semecarpus .: . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104 
Sen delia ... ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126, 132 
Sequoia ...................................................... 75, 85,146 

~~~;!~
1

~fii ~ ~ ~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~ ~~ 
Nordens.kioldi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170 
tournall...................................................... 173 

Serenoa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178 
Serjo.nia ... ,...................................................... 101 
Sezannella •.................................................... 112-113. 

major. t . . . . . . . . . . . . . . . . . . . . . . . . • • . . • • • . . . • . . . . • • • • • • . . . . . . . 158, 288 
Sideroxylo~ ..................................... 126, 127, 146, 334-335 

ellipticiis .............................. 49, 69, 143, 160, 334-335,449 
mastic~'wdendron .......................................... 160, 335 
prema&tichodendron ................ 49, 69,143, 160, 1G2, 335,340,448 
putter~iki .................................................. 160, 335 
surinal,llense. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IGO, 334 

Simarou b~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253 
Simarouba;cem . . . . . . . . . . .. . . . ... . . . . . . . .. . . . . . .. .. . . .. . . . .. . ..... 98 



/ 

\ 

480 INDEX. 

Simaruba .... ·······-------------.:.·-------····· •.. 98,139,146,252-253 
eocenica ..... · ..........•............ 49, 65, 98,142,156,252-253,403 
glauca ...•.•........... _ •.•• - .•......................... 98, 156, 253 
officinalis. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253 

Simarubacere .................•.................. ! ..... 65, 98, 252-253 
Smilax? . .- ...........•...•• ~...................................... 22 
Solanacere .......................•. ~ .••••.•............ 71,130,131,348 
Solanites ......................................... 131,139,146,152,348 

brongniarti .. ." ........................................ 161,348,455 
saportana ................................... 42, 71,143,161,348,455 

Solanum ...... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131 
Sophora ...................... 95,139,146,147,152,241-245,247,248,352 

claiborniana..... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242 
europrea ......... ' ................................... 95, 156, 242,243 
'henryensis ................. 49, 65, 142,148, 156, 241; 242, 243,244,401 
lesquereuxi. ................................ 21, 23, 65,144,241,244 
mucronata...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49, 

65', 142, 241, 244-245,401 
pal::colobifolia ................ 46, 65, 142, 156, 225, 241, 243-244,401 
puryearensis ..................... 49, 65, 142, 241, 242-243,401,458 
repandifolia ............................... 49, 65,142,241,244,397 
secundifiora. _. ....... ~ ............... · . . . . . . . . . . . . . . . . . . . . . . . . . 242 
tomentosa .............................. · ................ 95,156,242 
wilcoxiana ...... · ............................. 39, 42, 46, 49, 53, 54, 57, 

65, 142,144, 156, 231, 234, 241-242,243,244,245,320,396 
spp... .. . .. ....... .. .. .. .. .. . ... . . . ...................•...... 161 

Sophorere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 238 
Sorindeia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 
Spathiphyllum ............................................. 77,153,176 

floribundum.. ... . . . .. .. .. .. ..... ....... .. .. ....... ..... ..... 176 
lanceolatum.................................................. 176 

Spathiflorae...................................................... 77 
Spermatophyta ..•....................................... 60,169-182 
Sphreria .................................................. ·....... 162 
Sphenolepis...................................................... 173 
Sphenostemon ........................ •........................... 104 
Spondimcarpum ............... :................................. 104 
· Spondias ....................................................... 103, 104 

~~;~~:: ~~::::: ~::::::::::::: ~: :·:::::::::::::::::::::::::::::: ~· ~~!. 
Stenocarpus.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 
Sterculia ..................................... 11,112,118,151,286-287 

diversifolia................................................... 112 
labrusca ................................................. · .. 112,287 
lim bata. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287 
Iugubris...................................................... 329 
majoliana ................................................... ·. 287 
mmrma .................................................... 112,287. 
mucronata. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112, 287 
puryearensis ..... 39, 49, 57, 67, 142, 144, 158, 286-287,289,421,422,423 

~:~~~~;~i~------· ~ ~:::::::::: :·:::::::::::::::::::::::::::::. ~~·- ~12,2~~ 
Sterculiacere .................... 12, 15,67, 110,112,138,152,201,286-289 · 
Sterculiocarpus .................................. 112, 139, 146, 287-289 

eocenicus ........................... 57,67, 112,144,158,288,289,423 
sezannelloides ..................... 49, 67, 112,142, 158, 288-289,421 

Sterculiphyllum................................................. 112 
Stewartia........................................................ 114 

kowalowskii.... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114 
Stigmatophyllon ................................... ~ ....... 100,257,353 
Stillingia .............................................. : . . . . . . . . 102, 259 
Stixis. .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 
Strychnodaphne .•......................................... 115,116,117 
Stuartia............. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 
Stubelia .......................................... :. . . . . . . . . . . . . . . . · 90 
Styloceras .................................. ·...................... 102 
Styphnolobium europreum ................................. :..... 245 
Styracacere.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126 
Suriana maritima. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98. 
S_weetia tertiaria ................................................. · 233 
Swietenia. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 
Sympetalre....................................................... 124 
Symplocace::c ............... :.................................... 126 
Synandrodaphne.. .. . . . . . . . . . . . .. . . . .. . . . .. . . . . . . . . . . . . . . . . . . .. . . 115 
Synoum... ................................ ...................... 98 
Syringa.......................................................... 129 

T. 
Tabernremontana ....................................... ~........ 130 
Talauma.................................. ................ ....... '88 

Taonabo................................. .. . . . . . . . . . . . . . . . . . . . . . . 114 
Tapirialanceolata................................................ 186 
Taxites affinis.................................................... 171 
Taxodie::e ............................................... 170,173-174 
Taxoditesdubius............... .. . . . . .. . . . . . . .. . .. . .. ....... ... .. . 171 

europ.l'Us .............. .-...................................... 169 
Taxodium ................................ 75,139, 146,151,171-173,174 

distichum ............................................... 153,172,173 
distichumfossile............................ ... . . . . . . . . . . . . . . . . 171 
distichum miocenum . ....................................... 171-172 
dubium ............... 46, 61, 75, 141, 147, 148, 149, 153, 171-17 3, 364 
europreum. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169 
occidentale................................................... 172 
Rosthorni... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171 
sp ................................................ 46, 61,141,173,364 

Tecoma radicans. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
Tephrosia europrea. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237 
Terminalia ................ 15, 39, 89,121,136,146,147,151,321,323-325 

buceras. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324 
catappa .............•.......... : ........................... 324, 325 
hilgardiana ................ 10, 15, 20, 22, 23, 25, 26, 32, 43, 45, 49, 55, 56, 

57, 58, 69, 141, 143,148, 149,159,324, 325,441 
hylobates .................................................. 159,324 
lesleyana ....... 23, 43, 44, 49,57, 59, 69, 141, 143, 148, 159, 323-324,438 
littoralis.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324 
phreocarpa ............ ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159, 324 
phreocarpoides. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324 
radobojensis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159, 323, 324 
wilcoxiana. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39, 69, 145, 159, 324, 325,438 
n. sp................ ... ...................................... 22 
spp.......................................................... 159 

Terminaliacere. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 
Terminaliphyllum............................................... 121 
Ternstrcemia ....................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . 114, 295 
Ternstrcemiacere. . . . . . . . . . . . . . . . . . . . . . . . . 67, 113, 114, 152, 292, 294-296 
Ternstrcemfucinium·.............................................. 114 
Ternstrcemiphyllum............................................. 114 
Ternstrcemites .............................. 114,146,147,152,294-296 

claibornensis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295, 296 
eoligniticus .................... 49, 67, 142, 158, 294-295, 296,425,427 
lanceolatus ......................... 39, 49,67, 142,145,294,296,426 
ovatus ..................... 39, 49, 57, 67,142,144,294,295-296,426 
pr.eclaibomensis ................... 49, 67, 143, 158, 294, 295, 296,42,7 

Teschm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104 
Tetracera ...................................... 113, 114, 292,293, 294,350 

arborescens................................................... 294 
senegal ens is ........................... , . . . . . . . . . . . . . . . . . . . . . . 294 
spp.... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... .... ... . ..... 158 

Tetraclis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127 
Tetranthera prrecursoria .... .......... · ..................... ~·.. 26, 302, 303 
Tetraplandni..................................................... 101 
Tetrapteris.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 
Thallophyta ........................................... 60, 74, 162-163 
Thea............................................................. 114 
Theacere .... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114, 294-296 
Thevetia ....................................................... 129, 130 
Thouinia ....................................................... 107,270 
Thrinax... ........ .... ........ .... ................................ 76 
Thymelreacere. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115, 327 
Thymeleales ....................................... 68, 88, 115, 296-314 
Thyrsodium ................................................... 102-103 
Ticorea.......... .... .. .... .. .......... .... ....................... 98 
Tilia. .. . .. .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . ... .. .. ....... 110 
Tiliacere .............................. 67,110,111,113,138,218, 285-286 
Tilirephyllum............... .. . . . . .. . . . . . . .. . .. . . . .. .... .. . . .. ... 110 
Tithymalus.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101 
Toona............... ........ ........ .... .... .... .......... ....... 98 
Tovariacere. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 
Toxylon ....................................................... 300-301 · 

longipetiolatum.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26, 300 
Tra;p~ .... : .................................. 121-122,136,139, ~26-327 

~:::~~:::::::::::::::::::::::::::::::::::::::::::::::::: ~~~: ~: 
credneri... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122, 326 
cuneata .................................................... 121,326 
microphylla ................................................ 121,326 
natans. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 121, 122,326 
wilcoxensis ............................ 49, 69, 122, 143, 326-327,450 

. Trapacere ............................................ 118,121,326-327 
Tremanthera..................................................... 114 

-~ 



INDEX. 481 

Trlcalycit;('s ............................................... , . . . . . . 146 Vitex ........................................................... . 131 
214 
214 

TriChlllt\ .................................. :...................... 19093 Vocehlylt~piati·c·a··.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.· .. ·.·.·.·.·.·.·.·.·.·.·. 
'l'rlchocaq)H' .................................................... . 
Trlcomarltl ......... t............................................. 100 
'l'l'lcomarlcm .................................. ·................... 99 
Trlloblum ...................................................... 104,260 
Trlthrlnax. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138 
Trlptory~:lt.Jnl.................................................... 105 
Tristanft;os....................................................... 120 
'l'uhlflonc ....................................................... . 
Twnlou ......................................................... . 

u. 

130 
146 

Ulmacoro .............................................. 62, 81, 193-194 
Uhnus ......................................................... 292,293 

tenuincrvls .............................................. 26,292,293 
Umbollalcs ....................................... 69,122,124,327-332· 
Umbolllforro .... : .......................................... 122,124,351 
UrnbcllHlonu..................................................... 122 
Unlhollularla.................................................... 115 
Urtlcacom ........................... ·............................. 81 
Undotormluod plant, nodal disk or............................... 461 
Urtlcalos .•..•................ .-......... 11-13,62,81,91,145,193-207 
U varia .................................... ·.... . . . . . . . . . . . . . . . . . . . 89 

v. 
Vacclnlmn rotlculatum.......................................... 265 
Valorlanalos .................................................... 78, 125 
Vantanoa ..................................................... 146,255 

pan leu lat;a .............................................. 99, 156, 255 
wilcox lana ............................... 49, 57, 65, 142,156,255,408 

Vavma.......... ................................................. 98 
Vonllnatm........................................................ 103 
Vorbonacom .............................. iO, 130-131,152,292,346-348 
Vorrucularla..................................................... 100 
Vlburnurn....................................................... 220 

cunealtt1n. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219 
Vlolacom......................................................... 113 
Vlsuoa... ...... .......... ...... ........................... ....... 114 
Vltacero ......................................................... 108,148 

w. 
\Vahlbon1ia ............. · ........................................ . 294 
Widdrint;tonites... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 
\Vimmeria ............... ·........................................ 105 
"ritheringia .............. I........................................ 131 

sp .................... , ...................................... 348,455 

X. 
Xanthoxylutn ..... : ..... ,. ...................................... 97,251 
Xylocarpus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 
.Xylomites ............... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 

z. 
Zalacca .•............... ;· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 
Zamia •••....................................... :................ 169 

pumila .............. , ................................... ·76, 153, 169 
tortiaria ............. ,........................................ 153 
(?) wilcoxensis .................................. 57,60, 153,169,463 

Zamites ................. ,........................................ 76 
Zanthoxylon ............ ,......................................... 221 
Zingiberacern ............ ;........................................ 181 
Zingiberites ............. 1 •••••••••••••••••••••••••••••••••••••••• 181 

dubius .............. 1 •• ••• • •• •• •••••••••••••••••••••••••••••• 181 
Zinowiewia ............. 1....... .. . . . .... .... .. . ....... ... .. ... .. 105 
Zizyphus ................ 108,109,110,139,146,147,152,221,277-279,286 

claihornensis................................................ 277 
falcatus ............. , ............... 32, 49,67, 142,157,277, 418,4[9 
n1eeki. .............. , ............. ~.... . . . . . . . . . . . . . . . . . . . . . . 286 
meigsii ............. +... . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . 22, 

23, 27,32, 40, 45, 46, 49, 67,141,142,148,157,277, ~78-279, 419 
napica ..................................................... 157,279 
ungeri. ...................................................... 157,277 
vulgaris.:.................................................... 109 
spp ................. 1 

•••••••••••••••••••••••••••••• ·••••••••••• 157 
Zygogynun1...................................................... 88 
Zygophyllacero.................................................. 288 

0 


