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Washington, D. C., March 1, 1874.

Sir: I have the honor to transmit for publication the very valuable
report of Prof. Leo Lesquereux on the Fossil Ilora of the Cretaceous Dakota
Group. This division, lying at the base of the Cretaceous series, forms a
most important link in the physical history of the western portion of the
continent, containing as it does the first proofs of the introduction on the
carth of a vegetation allied to our fruit and forest trees. The formation also
has a vast geographical extension, being exposed along the flanks of the
various mountain-ranges, from a point far north of our northern boundary,
and extending far south to Mexico. Nearly all the fossil forms, however,
vegetable or animal, that it has yielded up to this time, have becn found on
the plains in the eastern portions of Kansas and Nebraska.

This elaborate memoir of Professor Lesquereux will be indispensable
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the survey at home and abroad, and its immediate publication is earnestly
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rocks in Kansas, Colorado, Arizona, New Mexico, and Utah. That during
these explorations he obtained from the Cretaceous strata, at a great number
of localities, angiosperm-leaves, consisting of some of the species obtained
by Doctor Hayden, with many others, all of which are described in the re-
port of the San Juan expedition, not yet published.”

Unhappily for paleontological science, nothing is known as yet of these
vegetable remains but what is said above, and they cannot be taken into con-
sideration now as truly representing Cretaceous species. For the reason,
especially, that except from the Cretaceous strata of Nebraska, Kansas, and
Minnesota, we do not know as yet any fossil plants positively referable to a
Cretaceous formation from the western territories named above, and traversed
by Doctor Newberry in his survey. All our plants from these countries are
referable to the Tertiary, like those of Colorado, Wyoming, and of California.

In 1856, being on a tour of exploration on the southwestern limits of the
State of Minnesota, I remarked, above the mouth of the Big Waraju, or Cot-
ton-wood, which enters the Minnesota River, near the present town of New
Ulm, some exposures of a yellow-reddish sandstone bearing a few vege-
table impressions, apparently representing leaves of willow. Jy reason
of the generic identity of these leaves, I considered the rocks as of Ter-
tiary age. I was the more disposed to admit this conclusion, as T found
near by, in the bottom of the river, pieces of lignitic coal, evidently Tertiary,
which I supposed to have been taken out by the water, from beds underlying
the sandstone, somewhere in the vicinity ; for I was not then aware that in
the Big Waraju, as in the Smoky IHill River and many affluents of the Mis-
souri and the Minnesota, these pieces of lignite coal are carried by the current
from the upper part of the rivers, where they cross the Tertiary formation,
hundreds of miles above! As I did not have then any instrument with me,
not even a hammer, and no means of transportation, I was unable to get
specimens of these fossil plants, and regretted many times thereafter the im-
possibility of comparing these Minnesota leaves with those of Doctor Hayden,
and especially with some referable to Sa/iz, which 1 have since obtained in
abundance from Nebraska and Kansas. In 1867, at the meeting of the Na-
tional Academy at Northampton, Prof. Jas. Hall, who had just returned from a
geological exploration in Western Minnesofa, exhibited, among a number of

I These lignites are different from the shaly, friable, carbonaceous matter scen in the blufls of the same
river. They correspond by general aspeet and chemical compound with the Tertiary lignite found, too,
in the bed of the Blue Earth River above Saint Peter, in the Missouri, the Smoky Hill River, &c.
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10
§2.—SURFACE DISTRIBUTION OF THE DAKOTA GROUP.

In order to illustrate the geological relation of the species of fossil plants
described in this memoir, it is convenient to make some remarks on the distri-
bution of the group wherein they have been discovered. In doing this it will
be advisable to record facts already published by geologists who have formerly
explored this formation—by Dr. Hayden especially, by Professors Meck,
Mudge, Conrad, Marcou, Capellini, Hall, &e. These records and quotations
are rendered necessary by the scattering of the materials referring to this
group in scientific journals which are rarely accessible to paleontologists.

The eastern limits of the surface area of the Dakota group are marked in
the Geological Report of Towa, by Prof. C. ’ﬁ White, who recognizes the
most easterly deposits of this formation, which he calls the Nishnabotany
sandstone, in the southeast part of Guthrie County, and as far south as the
southern part of Montgomery County. To the north it passes under the
Woodbury sandstone, overlaid by the Inoceramus, or chalky beds. The north-
western counties of Towa have not been yet surveyed in detail, and owing
especially to the few exposures of the rocks underlying the drift, and the
prairies which cover this region, the exact limits of the group are not here
distinetly recognized. The direction, however, is, in Towa, from near Council
Bluffs north and somewhat east to the point where the Des Moines River
leaves Minnesota, and hence due north to the mouth of the Big Cotton-
wood River, necar New Ulm, where the red sandstone is exposed in the
bank of the river.  From this locality Professor Hall has recognized it
one hundred and thirty miles farther north. From Council Bluffy, or from
above the mouth of the Platte, in Nebraska, the border of the belt passes in
the same direction, south a little westward, across the western part of Cass
and Otoe Counties; thence to the middle of Gage County, near Beatrice ;
then through Marshall County, entering Kansas in the eastern corner of Clay.
It ‘descends farther south to the mouth of Solomon River, and reaches the
Arkansas River west of the line of the Atchison, Topeka and Santa I¢ Rail-
road, near the mouth of Cow Creek.

I' can find no data marking the borders of the belt, nor even recording
its appearance in the Indian Territory, between Kansas and Texas. But
subsequent geological investigations cannot fail to recognize it in that country,
ax its connection cannot be broken in that, as yet unexplored, region alone.

The records of the geological surveys of Texas and of Arkansas indicate it
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and roots. It is, moreover, probable that the activity of life continued for
procuring sustenance to the trees, has preserved the substance of the roots
against the process of fossilization which acted upon the leaves; for, in-
deed, these leaves are not truly fossil; they are merely printed on the
shales, but nothing of their substance has been left.  The process of fossiliza-
tion depends on local circumstances, and an indication of the incapacity for
this process, or of the absence of fossil petrifying elements in the shales of the
Dakota group, is the soft state of some fragments of wood in the deposits of
roots and rootlets of Sioux City. These fragments have the consistence of

decayed wood, and crumble in powder under the pressure of the finger.

§G.——GENERIC CHARACTERS OF THE FLORA OF THE DAKOTA GROUP.

These characters are the more easily and clearly exposed in a table
marking the groups and genera to which the species are referable. The
table comprises the genera admitted by Professor IHeer, for the description
of the species in Phyllites du Nebraska; those of Doctor Newberry, for the
leaves described in mnotes on extinet floras, &ec., and those which I have
admitted for the description of species in this paper. The number marked
after the generic name indicates approximately the number of species referred
to each genus:

CRYPTOGAMIE.

Order Thallophytes.

Zonarites, BT e e (S e i s o i e e 1
‘ Order Filices.
Lygodium, Swartz. . . . . . . o e O e e i 1
Hymenophyllum, 805 - .. ocme e e L R, i
Sphenonleris, Brgh. -« s asavns cn sxssnswsvrane nanznss 1
Pecopteris, Brgt. - .. ... ... ... 1
O O T T T e s b s cc e 5 oo 3, 5o 5 935 0 8 525 s 1
L O VAT LI ket sl i = Lo AN o, 5 8 L e i e = 1
PHANEROGAMIZE, GYMNOSPERM/E.
Order Zamice,
Plerophyllom, Bogh ... ccosnsssensisnssrnranssnndnil 1
Order Coniferea.
Sequoin, Bmdh seeai i liiaaliaiiinianniia el 2

ATaaoaiin. d sty eadeMmas e o sutame t 33 S E s en
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Abietites, ANt itiras sk s s wmn s ol e s = w v x s s
GlyptostiedisfBndl sancmin gali st ts Sose wa ol
Phillodsdnd S RIoN «  <oe i wonnm e s BEiiiitebon s s s wim s v s 5
Gleia - leore Be o e TR0 WA Ml s csmh « wam i
MONOCOTYLEDON .
Order Glumacee.
3: 571175 Lo N VIO S RP R RCE I N .
Order Artorkize.
Dioscorea, Plum - .. ..o oLl
Order Palme.
Flabellaria, Sternb . - . ... - ...
DICOTYLEDONZE, APETALEZ.
Order Iteoidec.
Dgtidaiabal, Tieol Shes s 1 U SSri s LT T o
Populag, TOaM = « v 0 o0 coma ST DS S Sbenlole 5200
Populites, Lstfivamatm e ol ot Jus ied
S Bt B S TR RO R S S T R T il B RS

I L el o a0, 5 e, 61 8 15
Betula, Tourn. - ... oo
Betulites, Heer

Alnus, Tourn

Quercus, Ung
Fagus, Ung . .. .. vvvnnnnnen oo o S e

Platanitige Fac e ottt B e O T e s - .

O, T o O el cc cnwme e soanses
T S 5 T A o Tl R o 0 o o m o 1 2 oo e o e o . e

Nyssa, Gron

Laurus, 1.

Laurophyllum, Heer

Persea, Gartn

Sassafras, Nees



Sassafras, (Araliopsis) . ... oL oo
Cinnamomum, Burm . ... ... ...
Oreodaphne, Nees - ... ... o . .o . .

Proteoides, Heer ... ... ._.
Embothriom, BOmsE. .« s ol e oo i e m e mmn S

Aristolochites, Heer. oo ot il e o S i sk

GAMOPETALEA.

Order Bicornes.
V810 03036 £ PR S e e SR s

Diospiros, Dal. ..o o000
Sapotacities, Ung. .. ... ..o L.

Jumelia, Swartz. . - oo,

POLYPETALZ.
Order Umbelliflore.
PRI T e e v e i
Hedera, L - - - - oo oo

T 1T

Magnobis Bostanasas salarigariade e cool § fani g s
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recognized already in the London clay, ascends to the Lower Miocene of
Germany and Italy.  In North America, the same species of Quercus has heen
found, in numerous and finely-preserved specimens of leaves, by Prof. Jos.
Le Conte, under the lava-beds of the Cascade Mountains of Oregon; by Prof.
J. D. Whitney, in clay-beds of the Spanish Mountains of California; and by
myself, in more fragmentary leaves in the Lignitic of Golden.  Thus we have
a series of closely-allied forms of oaks recognized, in the Quader sandstein
of Bohemia as Phyllites Geinitzianus; in the Upper Cretaceous of Belgium
as Dryophyllum cretaceum ; in the Nebraska Cretaceous as Quercus primor-
dialis; in the Lower Eocene, or Paleocene of France and Belginm in numer-
ous species ol the same Dryophyllum ; in the Focene of Europe and in the
Lignitic of the United States as Quercus furcinervis.  Analogous forms of the
same type are traced farther up in the Miocene of FKurope and of America,
in the Pliocene of California, and at a later epoch in a large number of our
present species of oaks.

What conclusions.can be derived from these facts? In regard to the
flora of" the Dakota group, the re-appearance in a subsequent period in the
Kuropean Tertiary of one of its types does not modify in the least the remark
on the disconnection of this flora from the antecedent and next succeeding
vegetable groups as far as they are known.  This genus, Dryophyllum, seems
to have had, since its origin, a large number of representatives, and to have
been widely, if not universally, distributed. Its presence, therefore, in suc-
cessive formations, as in different local groups of floras of synchronous stages
of the Cretaccous, merely denotes an omnipresent, and, at the same time, a
persistent type, which, like those of Salix, Sassafras, Platanus, &c., has passed
through all the geological floras to that of our time with more or less definite
modifications.

Nevertheless, the flora of Sezane, like that of Gelinden, of the Gyps of Aix,
represent, from the Upper Cretaceous to the Upper Focene, a series of land-
formations with vegetable groups, which are absent in the American geology.
This fact may furnish an argument against the assertion of the as yet unex-
plainable disconnection between the Cretaceous flora of Kansas and Nebraska
and that of the Lignitic of the Rocky Mountains; for, in the long period of
time manifested by these successive and already diversified groups of plants of
the Lower European Eocene, the characters of the floras must have been con-
siderably changed, either by introduction of new species or by modifications of
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this ll_\'pothctical observation, that the first vegetable types, or at least the
dicotyledonous ones, have appeared, at the same or at different times, not only
at different places but with different original characters, constituting here
and there distinet groups without homogeneity or relation of forms.  Consider-
ing what is known of the succession of these groups, it seems as ift some of
the original types had persisted more or less indefinitely in the series, heing
modified perhaps by casual circumstances; and as if other original forms or
prototypes had appeared here and there and multiplied the characters of the
vegetable groups.  Indeed, this second supposition is a mere corollary of the
former.

But this touches the question of the origin of species, which cannot be
considered now, especially because the materials for the basis of a discussion
of this kind are as yet too scant.  Schimper, in his great work, (Paléontologie
vigetale,) describes, indeed, nearly six thousand species, distributed under
eight hundred and fifty genera of plants, known from fossil remains of all
the geological formations.  But what is this compared to what is known of
the flora of" this epoch, of which many hundreds of thousands of species are
described under more than fourteen thousand genera?! Of the old floras,
especially of those of this continent, we know scarcely a diminutive fraction.
The task of the paleontologist is, therefore, and must be for a long time to
come, that of a mere recorder of facts. It is in this point of view that this
monography of the plants of the Dakota group has been prepared, and may
be considered of some advantage to science.
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Page 20, line 1, for D1osPYROS ANCEPS, read D. AMBIGUA.

Explanation of PL. VI, Fig. 6, Diospyros ambigua.

The reader is also requested to make the following corrections on the plates :
Oun PL IIT (as corrected) for Fig. 1 read Fig. 3.

On PL IIT (as corrected) for Fig. 3 read Fig. 5.
On Pl 1II (as corrected) for Fig. 5 read Fig. 1.
On PL VII (as corrected) for Fig. 1 read Fig. 2.
On Pl VII (as corrected) for Fig. 2 read Fig. 4.
On PL VII (as corrected) for Fig. 4 read Fig. 1.

On PL VIII (as corrected) for Fig. 1 read Fig. 4.
On Pl VIII (as corrected) for Fig. 4 read Fig. 5.
On PI. VIII (as corrected) for Fig. 5 read Fig. 1.
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