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CoLu rnu , Omo, Fehruary 12, 1 7 4. 

DEAR IR: I end ou h rm ith my rep rt on the fo il flora of the Cre

taceou Dakota group. 

Allow me to gratefully acknowl do- the a i tanc r cei d from you in 

the pr paration of thi memoir. The opportunity oifer cl to me of ex1 loring 

th more int r "' tin a localitie where ih material for hi work ha\ been 

obtain cl wa e p ially of arcat advantage. It enabl d m to become ac

quainted with th a ological di tribution of the formation; to tucly the ve e

tabl remain , and to compare their variou form in place where they w re 

more abundant; to r cognizc their local di po ition and thu to olve many 

que tion which, -v ithout thi ad antage, would have b en 1 ft ind finite. 

Very re pectfully, your , 

L. LESQUERE X. 
Prof. F . V. HAYDEN, 

United States Geologist, Washington, D. C 

1 L 
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0 OF TIIE RET 1EO D \.KOT Gl O P O~ TIIEI 

U ITED TATE. 

1.-Trrn DI COVERY OF TTIE FOS, IL rLA T . 

From tbe b criunina of hi . exploration for the Gcoloaical Surv y of the 

We i. rn T rrii.ori , Dr. F. V. Hayd n had r marked a formation of reddi h 

and y llo, and ton , , ii.h variou "l) colore<l It} cam of impur ligr itc, 

and r main of fo~ il plant , th whole o-roup holdino- a p ~ition at h 1a c 

of th rctaccou ... cri of the orilnv ~t. \lre:u1y in 1 53 h ha l obtain cl 
a numher of .·p ci.mcn of 1 ave of xoo- nou and <licotyl donou · plant. , 

r Crnhl , acconhn o- to hi tat m nt of that i imr, if not to ,pecic ', at least to 

g n ra till repre entcd in our flora, or, a h aid,1 clo ely re emblinrr tho e of 

some of tlze higher type anion a- our e. ·isting dicotyledonous fore t-trees. In 
1 5G and 1857 i.ho ame gcol o-i t, then a si t d by Prof or M k, found 

new p imen of the c fo il plant in bra··ka · and lat r in th ir cxplora-

ti.on of Kan a , un lcrtaken in common for ihc purpo e of stndyino- he ame 

formation which ome geoloo-i t had referred to he Tria , 2 th } till di cov-

r c1 in that Stat a numb r of 1 a of the same kind. They mor over as-

certain d that the Kan a formation are in exact correlation, in all their geo

looi al character._, with .r o. 1 of h ir bra Im ection, now bearing th name 

of th Dakota Group. From a numb r of pecimen the c dicotylcdonou 

of Kan~a" wcr recoo-nizecl a~ identical wjth som which had b en 

formerly en in abnndancc in t rata of thi Dakota crroup nL the mouth of 

h Bio- Sioux River and at th Blackbird IlilL, on ih Mi.. ouri Riv r, in 

J cbra ka. Among th e 1 a e pecially ,vr r I ecim n., of a trilobatc l af, 

mention )d by Mr. Haw s, a found in he m a ure w hi h he refon c1 t the 

Tria of Kan a , and which had been exhibited at the Baliimor meeting of 

th A.. ociation for the Advancement of S i n c. In i1ic cli · u.- ion on th 

acre of th formation whcr' the. c fo... il plani: 1rnc1 h en re oaniz d, the di -

cov r r , Ie r . Meck and Ila d n, r 'mark, in the . am pap r, that th ~··c 

L Arnrric:rn ,Journal of ci n ::mcl Arts, ,ol. :s::s:yii, o. 70> JvG0, p. ~2. 
~ Trins of IC:'tn , n.R, h F. Ilawn, Trn.ns. Saint Loui Acad my of ciouc , vol. I, p. 171. 
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lcaY s rtainly h 10110- to a hi crh r and mor mod rn iyp J oC <l icotyl (1 nou 

tre than ha y t b en foun 1 rnn in Jura i ro k , (. nd that ther for the 

formation could not b of Tria ic aa . nd thou h th r co niz c1 it in imm -

diate up rpo ition t Upp r arbonifi rou or P rrnian ro k , they p r i.:tecl in 

the former opinion of Doctor IL y l n, that th r l an 1 t n of the Dakota 

o-roup were of Cr tace u a e. om k t he of th c plant had be n 

ent to Prof 0. H r, of Sv, itz rland, anc1 in th m anwbil th whole collec

tion of the leaves had be n ubje ·tcd to th xamina ion f Do~tor Newb rry, 
, ho wrot , "that the lid in lude o many hi ahl or (. nized plant 1hat 
,, re th re not amon(J' them , ral n ra xclu~iY 1 Cr ta ou. h houlcl 

be di~po cl to r fi r them to a n ore r nt ra. 

plant hd not rcpre ent any co- table typ ol l r th(. n OLL' on , h 
(. "' that th p cic , though probably all n w, are clo ely (. lli d t th Ore

tac ou p cic of the OH World. He refer th m to the followino- o- n ra: 
,phenopteris, A bietit , Acer, Fcuru , Populus, Cornu , Liriocl ndron, Pyru , 

Almi. Salix, JJfagnolia, Credneria, and Ettingshausenia; thi · la t r pr J,· nt d 

by that peculiar trilobate leaf mcntionc l al ove, which from b t r c.tlld m re 

num rou pccimen has been mcc admitted a r forabl to the genu 
Sa safras. 

The di cu 10n on the age of th Dakota group, which wa h n on-

idered a, Tria ic l y Mc r . wallow ancl Hawn, and a · Jura i l y 

Profi " or Marcou, wa then complicated by he opinion of P rofi , r I-I r, 

v ho, an. wcring Doct r Hayd n's 1 tter after the examination of the k tch 

nt to him, tatcd: That althou o-h one of the outline re embl s a Cr ta ou 

g nu , (Oredneria,) the nervation being ob cure, and the other more like 
Tertiary forms than anything known in the Cretaceou of th Old Worl l, he 
wa inclined to the opinion that they represent Tertiary pecic . Fron what 

now known of the charact r of the flora of the Dakota group, it j Iear 
tbat, judgino- fro1n mere ketche , the celel rated profer;: or of Switz rland 

could scarcely come to a differ nt conclu ion. But t hi has nothing to do 
with the discovery of the fo ·il plant · of the Dakota group, and with the 

hi tory of the Oretaceou flora as we know it now. The above r mark 
merely tend to prove that the fir t di covery of the vegetable Cretaceou re

main of thi we tern ection i due to Dr. F. V. Hayd n, who fir t by him-

elf, an l aft rward in connection with Profe sor M ek, tu lied th formation 

wh r th remains hav been di covered, fir t in ebraska and afterward in 
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Kan. a · markino- exnctl th limits and th e rh;1rndcr:-; of this group now 

g nernlly ad mitt d n: th low r m m h r of i h .Amcri ·a11 Crc tn ' 011s f(mna

tion. 
c tabl pal oniolcwy ha h n too often ow~ic1ercd a: nf' litllc· inipnrt

ance rn r aard to th det nnina ion of th ag of' <rcoloµ-i ·al di visi o11s. I t1 

,v luw an i<l nt pro [ of' ib val11c as a uuicl · for i11(1<1C'd, 

hrn lrn th r lation of the Dakota crrnu p ci { l1C!r 

to i he '"I'ria'"' , i lie Jura . i , or th Oreta eou. would b . Lill u11 crtain ancl 

ubject io c1i. putc · , pecially for th rca on tha the fov\ animal r main r c

o.o-niz cl in th r c1 "and ton of thi group bav b n, a ) t, too ant and of 
too littl di tin t charact r~ to afford ,:uffici nt c, i<lenc on thi point. Thi~ 

prO\ , i h imp rtan of th fir t ollcction of fo:--. il plnnt. of Prof IIayd n. 

For 110w, a. a rrsnlt of hi~ rare in co1l din er tlwm; in puhlisliin a gro1ogi al fact 

nwrki11 g il1c xact r latiYC' position of th Dakota gr np to th P rmian ro ·k 

which u11dnly it , antl to the \·etac on. trata a1Jorn it , and at th , am tirn 

for incr the examination and comparntiv tucly of th fo"sil plants, whi ·h 

rno. ·t of th o- oloai t of the tim would haY pa · cl a · unworthy of r ecran1; 

n w r :-- ar he lrnv b en indnc d; ~p cirn '11::s baYe b CD obta ined, mor nu

m rou , mor p 'rf t; and"' e l1avc 1 ot only foll oloo-ical vid n in r o-n,rd 

to -h litholog3 and o- oloo-ical di 'lribution of the '"' trnta bu th fir~t paa oC 

\\ hat may I c called a n w hapt r of our o-eoloo-i nl hi. tory. rr o it ha l n 

aclc1 <l th record forni h d by th mat rial afterward brouaht up i11 ab1rncl
anrr Crom variou points. 

rn1c fir~t contribution to the material app ar,· to ha b n furni h <1 

1>) Doctor -wh ---rry . In rcpnrt in cr hiR opini011 on th g 11 ral chant t r of 

the l av ,· nhrniHccl to hi~ examination by 1\[ :: r. . 1 ·k and Ifayc1c 11 , h 

add this parao-raph :1 
'' I may ~ay in oufirrnation uf' th ' as. ·rtio11 that your 

f; il plant arc Or tac ou~, that I founcl nrnr th e ha of th ·cllow .·an<l-

tonc w M xico, av ry imila1· flora to that. rrpr sr1d c1 by your 

~pccim n,, on , p i at 1 a t b ing icl nti al ·with our.· , a8sociakc1 , itl1 

Urypll rea , fnoceramu , and Ammon ·te · oC L wcr r ,La ou:-; sp ci c: . ' \nd 

in hi report on Do tor Hayden' fo. il pLmt , li e nl . o re1rn1rk~ :2 
' rl ha he 

subs cp t ntly w nt l1im: ,1r to th region wli r< ' the wcrctahlc remain. had 

been ohtni n cl, arn1 that 1i ' ,'p ni some year.· in thr . tudy of th J o-rolorr.) of 

tli n i11 1c!rior of' the ontin ·nt, exploring n lar~r area o ·cupiccl hy Orctnc 011.· 

1.\111eri, ·a11 .Jo11rnal of ,'c i1·1H·<· n11 cl Ad i-;, , I. ,x\'ii, 'o. 7~1 p. ;s:3. 
; o ei-l on th· 1:~t ' r 1·x li11 ·t lloraHof , 'orlh Am •ri •n , p.:. 



G 

rock · rn l an a , iolora lo, Arizona, N w M ' IC , and th. That during 

th . e xploration he obtain l from th r ta ou trnfo at a great number 

of localiti , angio perm-1 aY ~, con ·i Liner of ome of th p ic obtained 

by Doctor Hayd n, wi h many oth r. , all f ,, hi h ar rib d in ihc re-

l ort of the San Juan expedition, not yet puhli. h d." 
U nha1 pily for pal ontol gi al . cien e, n t bing i. kn ,vn a y t of th e 

v tabl remain but wha i cannot be tak n into con-

id ration now a -ruly r pr pc 1 . For the rca on, 

~ p cially, that exc I ou f hra I-a, Kan a , and 
Miun . ota, w lo not kno\'\ a y t any fo il plan p itiY ly r f rnul io a 

Cr lac ou formation from th " t rn t rritori nan ed ab Y , an<1 tran'r cl 

Doctor r wberry in hi ·urvey. All our plant from ihe e ountri ~ arc 

r ~ rable to the T rtiary, lik ho e of Colorado, Wy min , and of C, lifornia. 

In 1 56, being on a tour of exploration on the outhw tern limiL· f th 

tat of 1\Iinne ota, I remark cl, above the mouth of th Bi()' Warnju or ot-

ton-wood, which en er the Minn oia Riv r, n ar the pr . nt to" n of ,, 
Ulm, omc expo urc of a yellow-red E.J1 and ton b arin(T a few Y('<r -

tnbl irnprc ion , appar ntly r pr nting l ave of willow. B 1-ca.·011 

of th o-cn n identity of th e l ave , I con i lcred th rock of rr crl 

fotry acre. I , a h rnor di po eel to admit thi con lu i n, a, I founcl 

near b , in the bottom of th riv r, pi c of lignitic coa1, vic1 nlly T r1 iar , 

which I . uppo d to has be n tak 11 out by the wat r, from b l und rlj ino

thc and. ton , omewher in th vicinity; for I wa. not th n a war iha in 

the 13i er ,Varnju, a in th ► moky Hill Ri, er and many affluent of th 

ouri an l th l\iinn ··ota, th s pi c · of lignite coal arc carried by h urr nt 

from the upper part of the river·, where they cro th Tertiary formation, 
hundre l. of mile abovc.1 I did not ha e then any in trum n with rn ', 

n t ev n a hamm r, and no mean of tran portation, I wa. · unable to act 

p im n. of th fo "il plant", and r err tecl mm1y Lim · thereaf't r 1h , im-

po. ibility of comparino- th ,· r, Iinn ota 1 ave~ with tho · of Doct r Ifayd 11, 

and p ially with some r fi r, bl' to Sali. ·, "hich I hav ·ince obtain c1 m 

abundan from N bra ka an<l Kan a:. In 1867, at th m e ino- of th a

tional cad 1113 at or hampton, Prof. Ja . Hall, "'ho hacl ju.tr turn l from a 

o-e loo-i ·nl xplo ra ion in \V , t rn Minn a, xbibitc<1, amono- a numl r ofs 

1 Thc:e 1ig nit.1• · ar diff •r 1 nL from th Rha1y, fria,hlP, ·:1rl,011ac 011. matl C' T' :-irC' n in th1 \ hllll1i-i of' tl1 r. H:1111 

river. ThC'y corr : poud b ' g n rn1 a, p L and ch llli al ompouncl with th• T crLia.ry lignit found, Loo, 
in th , lJ •J of' lit ' Ulu Earth River :il,ov • 'aiuL P ·L •r, in tho 41i i:; · uri, lb ' , 1110ky Hill I iv r, & ·. 

https://TcrLia.ry
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oLh r spccim n , om fo il lem tak n from a r d :--alld:ion n aL ut th 

a.me locality which I had form rly Yi itcd. From my impr ~ion in rC'crarcl to 

th creol aical di tribution of the ro k which I had :-- ' ll i11 place and from 

th pre nc of two sp ci of leav re ocrnizal le amona i h s .·pccirncn:
on Sali:1;, one Laurus, wi h appar ntly a Cormt , I th 11 on~icl r •(1 t Ii ' Ill a: 

p rtainin o- to a Tertiary formation. By the kindn f Prof , · r IIn11 I haY(~ 

now the pecimen for xa.rnination, and, omparincr th m " ii h 1,ho · or th , 

Dakota group of bra ka, r ogniz th "m a ily a from the cm r tac 'OU, 

~ rmation. ome of the peci ar iden ical with tho e of the Blackbird 

Hill , an 1 the compound of the tone i of exactly the ame kind. It is 

coar e.r, h , r, forming a rough-crrain d and ton , which rend r some

what diffi 'ult th ucly of th p cim n , on accouut of the obliteration of the 

ve111.. om of th e 1 a.Ye~ ar d :-;cribed and f1crur c1 in thi pap r. 

In 18G3 another aeoloo-ica.l exploration in the ame field of r much 

had a1~o contributed n wand int r ting materic l" for the tudy of our Cr ta

c ou flora. A ha be n tc, ted alr ady, the refi renc of the bra ka 

fo il 1 ave to a Cretac ou formation cau ed a diffi renc of 01 ini n betw n 

omc Am rican antl European a oloai t concernin er th tru ag of th 

Dakota. r up. The c1 tail of t he di u ion on thi uhject ar criven at 

l ncrih in Dr. N wh rry' Extinct Flora (Zoe. cit.) Pro:fi or· forcou and 
ap llini two Eur pean a ologi t f c lebrit}, , i bing to obtain for b m

s he. foll evid nc on the con lu ion of Doctor Hayd n, undertook an 

ex p1oration in bra ka t i "it h localitie where the fo il plc. nt had 

h n cli cov r cl ancl to r vi w th tratigrc phical record on which th e 
onclu. ions lrncl h n ha 'eel. 1 h y ob ained in their tour, pe ially in _th 

icinity of T ka.rna.h a. al 'O from the Inclian re rvation in the Bla kbi rd 

Ilill , a numb r of pP-cim n , which w re cl livered to Profc · or II ' r for 
exam in(, ion. From th "'C mat rial th Phv1litcs du ebra ·'1 a were .pre

par <1 and publi h d-a v r int r ting pc p r, 22 pao-e quart , d cribinu

' 'V nt en I cie all new on , with four plat 'of illu tration . Thi m moir 
1v . u th firt au hen ic and re1iabl record of nr orth merican Cr -

ta ou fo . il plant , ancl i the rnor rn1uabl on a ·cot1nt of the 111crh ·cientific 

i1Ut1inrn ut · of th a 1thor, of .th' a uracy of 11i · c1 i. ription of th lea . , 
nncl of' th fio-ur . lJ which th ey ar ' x · mplificd. 1 Of ur · tli rplora-

1 Tlircn Jra,· .' fro111 th Dak b g roup ar , ti g nr , (1 in Joumal of 'cicn c nncl Art , Yol. .·x ,· ii, o. O, 
pp.~¼~ an<l ;.U:\ 1-1Ci!J . Tli y ar , l1o"·c ,·cr, wilhou t d · ·cripli u. Tl.w firs t ha been considorctl a leaf of 
/Ari <lcnclro11, l Ii i; ' ·0 11d a, 'r d11 Tia, the tltirll a 'abBafras. 



r .. Marcou an l Cap llini ould 1ut corroborate he fact already 

kno, n from th r port of Dr. Hayd n. Th y r O'niz 1 th accuracy of 

1h ' tc tem nt c nc rning h tra iaraphical di. tributiou of the m ml er of 

th Dakota group, a al o th on lu ion advanc cl on it ag . They n 

ackn wledg that aft r a rtaining that th m ri an g oloo-i t w r right, 

they had b en unable to pur ue th ir xpl ra ·ion to a u ce ful a re ult a 

had been don by Dr. Hayd n, having fail d to di cov r th line of uper

po,jtion of the B nton group with its animal fo il to he ~ed- and tone 

b arin I lant . 

In the m an w bil th int r t awaken d by t h di cu ions in r ar<l to 

th · plant and to th ir po ifo r lation to the ao- of bra k aml ·ton 

had in it d n w r e earch , and th r ult wa.. th di cov ry of a laro- numb r 

of be ter p cim n , repre n in pecie already k1 own, and man 11 w 

one , too. In the arne ear (1 (H$) Prof. F. B. :Mudg , of Manhatt'- n 11 o- , 

l an a , coll cted, a Stat geologi t, 'Orne pl ndid specimen of 

fo il plant , which w r ent to Prof. F. B. M ek and t the 

In titution. In 1867 Dr. John Lecont , whil 

the Union Pacific Railway, obtainecl al o a numb r of fin pec1m n 

1 ave" from the amc r d hal of th Dakota group, n ar Fort L rk r; 

and ab ut he am tim , Mr. Charl Sternberg, who wa domicil d in that 

vicinity, di cover cl , omc localitie rich in r main of fo ·il planL ·, an d · nt 

many pecim n of ·h m t the Smith onian In titution ancl to Dr. e b rr . 

From th examination of I ecim ns furni heel to me by Dr. Hayd n, Dr. 

Lecont , and Prof , or Mudge, I pr par cl a paper entitlecl On Sonie Creta
ceous Fossil Plants from, J. ebra ka, t he fir. t paper publi hed in Am rica de-

ribing fo'" il plant of th Dakota group. Thi memoirt give an account of 

fifty-three pecies, ight of which were known alr acly from the 1 hyllit du 

Nebraska, by Profe or Heer, three referable with cloubt to oth rs al r ady 

publi hed, and the balanc , forty-on specie , con id red a new. S on afte r, 

a econd paper, partly on the ame . ul jcct, wa publi h d by Doctor ew

b rry an<l di tributcd in pamphlet form. 2 Thi. very interesting men oir, 

2 Though I c1o not attach an importauco whatever to tho right of priorjty of antllorsllip for sp ci s 
of fo il plant , 1 oown from mer de criptions, I take this oppo·rtunity of fixing chttcs io ord r to sl1 w 
U1:1.t my pap r had precedence in c1istribution, if not f publication, to thn.t of Dr. Newb rry, n.11<1 that 
tll r f r if a few ic1ontical pccics ar described in both memoir , nndo.r differ nt names, I nm in no way 
:ic ountnbl for jt. M wn r port, ass n from it dtttum, wascleliver cl to Dr. Ifayclen 19th March, 1 6 , 
:i.nd pulJli. ·h ctl in Ui Journa,l (Zoe. cit.) July, 1 6 . Dr. Newborry's p:11 or is marked by lJiru as r a,l tbo 
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The L ate E xtinct Flora of orth America cl ,-, rib s hrs icl · T<'rtiar plant , 

t\\ nty-one I of fo s ·i1 plant :- fr 111 th , t,;amr, D akota o- ronp. 

Lat r t ill , in D r. F. , . Ilayden's annual rcpor l fo r lc"7 L right- nrw 

species arc de crjb d Ly th ,ni t r, \\·1th m ntio n of two alr .ad) know n, a11 

from pecimen "' fnrni~h d 1 y Dr. B. F . 1uclo- . ml fro m 111 5 cnrn <'xplorn 

tion. of187,_, OY r th Dakota a ronp of I ansa I oh1ain cl a large 11u1 n l, ·r ol 

fin ~pcc1m 11 '\ rving to l it r illu trate om 

from in ufficicnt mat rial an l a ldin cr to our Ii t of 

new on for the Am rican flora, t hree of ,vhicb, ho, ev r, , re known from 

Europ and European publications. 

11th e p cie , alr ad bri fl cl crib J by my , elf eith r in the Jour

nal [ and Art or in th annual report of Dr. I-L d n t o- th r 

with ihe n w one r ecoaniz cl from sp ~ci m 11 . · coll ctcd i11 a tour of {i kl 

explorat ion in K an" a.' an<l :'\ ebra ·ka, (1 73 ) con , ·ti ui ' th e matr ria1 from 

whi ·h t he pre cnt rn moir is made. I mu t r mark nl o, 1hat in ord r to 

ornpl , a."' for a it wa in my power h hi to ry f th flora of th Dakota 

o-roup, I hav add cl to the mat rial mention cl above, th , d ription and 

fi o-ur ' · of fi e pccie which I had publi hcd , a au a1 p nclix to h T rtiary 

plant of the Mi i ippi, in th Tran action of the American Philo, ophical 

ociety, vol. xiii, and also f a £ w new peci recoo-niz <l. in the pecimc ns 

kin lly 1 nt to m by Pro£ Ja . Hall which arc d cribed and fio-urc l , ith 

hi ap1 roval.1 I do th i e I eciall in ord r t,o ha, e all tog th r th mat rial 

pc riainin o- to our Crctaceou flora. With Profo or wb rry' R port on the 

An cient Flora: ,\ hich is to hav al o de cription and figur of a11 hi p ci 

of Crctaccou. plaub-, w hav e n ar1y he whole of "'ha i known a y t o1 

thi int r ting aroup of fo ... ' il plant ~. Th e only peci \\ hich hav b n 

d rib l by Pro£ ·or H er nncl hav not be n puLfo,hcd ou1 oft he Phyllites 

du bra lea ar : Salix ner ·illosa hcu.i prim.ordiali , 111a crnolia capellini, ancl 

Oi ·ite insigni ·. Th . , how Y r, are re1 a rk cl upon in he t xt of thi 

1Hy t l1 c k intl 11 c: of ihc iudu ·trious and untiring inY ·stigat.or of th · 'rctac: ou. mca ·ur ·s of J an · 
l 'rnf. B.}. 1lu<1g , I ha.YO re ntly r cciY d, aft ·r the 1m•puratio11 of tbi. paper a, 11 w ·0 11 t r ilmtio11 of 
r,pc C' imrns, " ·hicl1 h:1.· c,nnhlcc1 mo to :H1(l i wo n<·w plat·. to the 11 rn, of t,h Dakota, group, r •pr n tino-, 
amo ng olhen, t, ·n ·p, ·i' not, des ri lJ •u l>efon·. 

2 L 

https://stigat.or
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2.- ORF.ACE nr TRIJ3UTION OF TIIE DAKOT \. crn P. 

In or 1er to illu trat th er lo ical r lation of th , I or fo ~il plant 

de cril el in t hi memoir, it i c nv ni nt to mak 0111 r m" rk on th cli ri

bution of the gronp "' herein they ht v be n di cov r cl. In cloin thi it will 

be a hi able to record fact alr ady pul>li h l by g ologi t who have fi rm rly 

e, plored thi fi rmation-by Dr. Ha3 l n e pc iall , by Pr £ . or Ieck, 

JUudg , Conrad, Marc u, ap llini , Hall, &c. Th c recor] and quo ati n 

arc r nclered n c ary by the c tt rin o· of ih mat rial r fi rrin to thi. 

grou1 in ci ntific journal \\ hi.ch ar rarely a ibl to pal ontol i t '. 

1/ 
The ca tern limit of th . urfac ar a of th Dakota roup ar mark ,d iu 

th G ological R I ort of Io\ a, l ·, Prof. C. . , hi t , who r co(Tniz s the 

mo t ea terly depo it of thi formati n, "v hich he call the i ·lwabotcmy C, 

sand tone in he outhea t part of Guthrie Count , and a far _outh a h 
outhern part of Iontgomcry C unty. T th north it pa e und r h 

Woodbury sancl tone, ov rlaid by the Ino ramu , or chalky bed . Th nort h

we. tern countie of Iowa hav not 1 en yet ur\'cyed in d tail, and o, in g 

c p ciall to t he few exp ure of th rocl· · uncl rlying th lrift, and th 

prairie' whi h cov r hi r o-ion, th xa t limit of the gr up ar not h r 

dis inctly T cognizecl. Tl dir ction, h wcvcr, is, in Iowa, from n ar oun ·il 

B1uffi north and omewha en t to the point wh r th D ~ Ioincs Ri\' ' r 

Iinne ta, and hcnc clue north to th mouth of th Bier iotLon

woocl Ri er, n r N w Ulm " h r th rel , arnl ··ton ii:; xpo eel in the 

hank of the riv r. Fr m thi::s locali ty Profi or Hall ha r co niz d it 

on lrnnclr d ancl thirty 1L.il ,· farth r n rth. From Council Bluff:-., or from 

al ov th m uth of the Platte, in Ncbra ka, the border of th bcl pa ~ 111 

the am direction, outh a little we tward, aero the we t rn part of' 
an 1 Otoe Counti ; th nc to the mid He of Gao-e Count , n ar 1 ' aLri · , ; 

then throuo-h fadrnll County, entering Kan a in th a tern corner of 1lay. 

It <l c ml farth r onth to th mouth of olornon Riv r, and r a ·h th 

Arkan a Ri r, e t of t11 liue of the Atchison, Topeka and ania 1 { Rail

roa 1 11 ar he mouth of Cow Cr ck. 

I can find no data marking the bor<l r of th b lt, n r even r conlincr 

its app , ran in h Indian 11 rritory, b t\ n Kan a and ,.rcxa . But 

·ub q11 nt o- olo0 i al inve tiaation, cannot fail to re o-nizc it in hat ountr , 

ils it.· om1 ction aunot b ., broken in that, a. · y t un xp1or cl, r ion alon . 

'1'11 · re ·ord. · of t h er ol 11ical urv (.y, of T ·l • a1ld of Arlrnll ·a· iwl i('ak iL 
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rn tho info , in th , am dir tion , hi h it is followiuo- j n I un.·n., or 

nearl3 du outh. In a not in the proc cclincr of t lie \ ,Hl<'rny of • i 11 

of Saint Loui , Prof "sor human1, aH r r marking,1 ' i hat thL y hnd not b -

for u c cd cl in finclina clicotyl clcrnou 1 a, in th Lo,\·c'r rdn ccou ~ rnarl · 

and and ton of T xa , a had b k and Ilayd n 111 brnsht 

and Kan a , and that th y up1 cl th y , ulcl pro1 ably b' foun<l in thi: 

p , iLion," add : "l lun now t h p1 a ur to inform you hat furLh 'r 'xplo-

rati 11 " in r ult ,cl in th di . c , 'ry, 

b Dr. . ► humarcl of m,m rou impr "ion of 1 av in alt rnati n. f 

'" hich ar beli v ,d to occup a po iii n 
b low h roup 0f my ction, and ,xhich , e r -

crard a. b incr n a parall 1 with th lo"~ r b cl . of N . 1 of th' hrn:ka 

, ction. Th ' oll lion mtu1' by Dr. G. . ' humanl ontni11. s ' \'Ct"< l , p ci ,· 

of <1icoiyl ·donou: leas ... , hi h app ar to b loner to iii, a 'n ra 1aLi. ·, I!ex, 

Laurus, &c. 
t th - tim of the dis OY r r of th ' fo ·il phnt , I orr ~pond cl ,, ith 

Do Lor hurnard c1 ·iri1w that t bc. l10ulcl b en to m fo r 'ami11ation, ancl 

I wa promi d ommuni ahon of th 'm. rro my r <rrct lhc promi~ 1v a· no 

folull cl, o,vin er sp jalJy i moclifi aiion in th orp,· of tb o- )locrical . ur-
y of rr ,·a . Tb re can D no doubt ho" CY r, from th" d cri pti 11 or th 

po i.Lion of the rata, of th ir compound and al of h g n ric r la ioH 

of th 1 twe , that they ar r fi ral 1 t p i . of th flora of he Dakota 

group, or that thi Or t( ou gr up i:-; r pr ni cl in the n rth rn counti 

of T' xa:. rl h chalk-b cl of th Or taceou qui val nt of th B nton or up 

are pr dorninl nt not only in Texa , hut nl o j n th outhw ern c rn r of 

rkan a , and hav b n r coo-niz cl in Lh whol' xi ,11t or vi r, Pik · 

and II mp. t ad OounLi ,·, ~ . ccorclincr io Dr. n. Dn1 Ow 11: report on 

th a oloaical urvey f rkan. a.· , t.hi halk Jim ·l ne i · c n in h 

n ar lb , botto111 oC the re k~ und r th lol 1 1. 

ta ion, of cour · the r ·d ·and:ton of iJ1 Dakota 

b d. of th riv r b in<r nowh , re c1 p nou<rh 

lo xpo it to view. 1 rom orth 'I xa. 1h )rein ·<'Olt: f<mnniion I a-. e 

1o th , , 011 th, und r wid prai ri c: rno8tly of ]Otl!ll and 'I rt iar c1 ~po it . 

IL i: 11ot po ·iti'-' ,]y nsc 't'iaincd if' iL r 'a ·h ·.- the Gulf of I xi o, but i i · 

r 

arnup , a not b r 

1 V ol. ii : 'o.] ( l i-fi:1,) p. J4 0. 
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mor than probabl , a Hayd 11 and Ilall suppo , that i xlencl further 

outh to the a. 

In tracing t he ea tern borders of th Dakota group, th 1 n°th of its 

area from north to ou th i recogniz d from t h north rn limit of the tate 

of Minne ota to North T xa , on about 20° of latitucle. That thi.., group ex

tends farth r north into Bri i h Am ri a ma) be hypoth tically admitted; and 

a the fo il lcav r c ivc<l from Greenland l y Profi or He r, and con id

ered by thi author a Upp r Cretac ou . , r pre nt om gen ra and, perhap , 

om "pecie. t o , i 1 ntical wi h h · of Lll ' Dakota rour, it , ould m 

that thi formation ha be n continuou from the Gulf of 1 xico to ih 

Arcti land Gr enland, Ielville, & ., OY r 35° of latitucl . 

A far a it i known, in the Stat of I wa, Kan a "', and ebrn ka, the 

a, rage width of the belt occupi d by he Dakota group from a t t v t, 

varie from , ixty to one hundred mile . It ha been een that th red 

sand to ne of thi formation is xpo cd in t h outhea t part of Guthri 

County, in Iowa, which i already ninety to one hundr cl mile a" t of De 

Soto, on the 1i ouri River. In following up thi river, the ·am formation 

1 till expo d to thirty mile above the mouth of the Bi Sioux, v h re it 
pa ses under the bed of the river.1 Thi , in a direct line, i at lea t on 

hundr d and hi1 y mile . In bra ka State, the width of th b lt i , ac

cord ing to Doctor Hayden, from ixty to eighty mil . 2 In Kan a I have 

followed thi .. formation along the Kan " Pacific Railroad, from the mouth of 

Solomon Riv r, fo r vcnty-fiv mile to th we t. Profi or Mudo· ha ol-

1 ct cl .·p cim n. of it fo . il plant around Fort Larned, and recognized 

th and tone of t h Dakota group, up the Arkan. as River, to th limit 

of the State. He ·ay that the average breadth of thi and ton formation 

in the north rn half of the State is about forty mile , (northw t and outh

ea t,) or about ixty miles in a diagonal line running due east an l we -t. B ut 

v h n it r eache he bluff: of the Arkan a Vall y the t rike i we t rly, and 

in tead of a w -t rly xt n ion of sixty mile·, it cover · the wh l country 

from thirty mil s ca t of P,1wnce Rock to th we tern line of th Stat , a 
3di tance of about two hundred mile . It may be that it enlaTge ·till for

t h r ,·out hw . tward, for, according to Dr. ewb rry' tatemcnt, it r ch 

1 F . V. J [a ·c1 1t . r marks on ho Cr ta. eous rocks of t ll "\¥est. Amoricn,n Jourual ci n ' a nd 
Art. vol. x iii i, p. 172. 

~ HPport l ni ( d P-tal<•i-; <: c0Jovi ·al , ' nr v , ( l 67,) 2 1 cli tiou, p. 5 ... 
3 Tm 11 . acLi n 1 au n 'ta.t 1 ant of Arrl'i ul t 1°1r , (1 72,) p. 40 . 
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Ncw M xico and the Rocky Mountain . I have no - b en abl Lo fi11tl any 

trace of it in that country, ho\ v r, and a (.11 th RP im n. of' fo .-·il plants 

either found by my elf outh of Colorac1o or nt to m for 'atnimttion Crom 

the Rocky fountain or th ir a tern lop . , ~ff p i s rcprr. · 111.it ivc f 
the T rtiary formations, a remark cl alr ad), I am t i1l un rtain jf lh Da

kota group i r ally xtcnd d far h r w t than l ansa . Th -v 'L rn ;-;Lrata 

hcarino- plant which are now re ogniz d a f Eo ne ag , w r form rly 
con idcr d a Cretac ou , and the 1 a c found in gr c. abundance in conn c

tion \ i h th T rtiar) formation, though of a diffi rent character, may ha e 

b en inadv r entl re£ rrecl to pecie of he Dakota o-roup. Howe er it may 

b , thi. r ta ou group ha not been Io iti ely r cognizcd by Dr. Hayd n 

in hi plomtion to and along ,he Rock Mountains, an 1 from the nature 

of it;-; ompound::s, \vhich , n it\\ ill be sc n hereafter, induce m to con id r 

ii as a beach formation, I (louht wh thcr i , itS of a much wid r ext nt w t

\\ ard , a. it ha b en reported, or whether it i to be found we t of the bord r 

of Kau a . 

3.-STRATIGRAPHIC.A.L DISTRIB TIO OF THE DAKOTA GROUP. 

Th cction of the Cretaceou rock of th vV t, publi bed rn Dr. 

Hayd n' Report of th Geological Sur ey of the Tcrritorie , 1870, p. 7, 

aivc th 1e t po ible illu tration of th relation of ,he group of the Amer

i an Cretaceou from it ba e, in conn ctio1 with th Permian, to it tor, ver 

which the Eoc n and tone i ur erpo ed. It i here copied in full a a 

nee ary exemplification of the d tail which are given in thi chapter: 
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General section of the Or tac ou ro ·k of the ·rfortli zccst. 

Dinsion and subdivisiou . Lo aliti s.

----------------- ------------1---------------1--- ----
Feet. 

Gray, f rrugioou , nn<l yollowi. h san 'I ton , nnl1 ar na 011 Foxilill , n nrMor aullivcr,n nr 500 

~,; by , containing B elcmnitella bulbo.sa, Nautilus clckayi, Lon~ Ln1 , abo, 11'ort i rrc, 

,o 

1
Ammonites placenta. A. lobatus, aphitcs conr(!(li, . ni- alou~ hn oni~ Ilorn :;\fo1111tain ,

~ [ 
-; colletti, Baculites grandis, 

S 
Btt ycon bairdi, Fusus culbcrt· null on Nortli aud onth Platt

~ son, F. newbcrryi, Aporrhais amcr"icana, Pscudo-bucci,uon, Rh·er .

i::; ;:: ncbra$censis, Mactra warrenana, Carcliunt snbq11aclrat1un, 
R ~ and n great n11mb r of oth r molluscon fo il , tog th r 

with bones of .Jiosasattru.s 1ni$SOttrie11,gi ·, ct;c. 
(Dark-irray and blni b. pla tic clay , con taining, n ar th up ag r k, h ycnno Ri, r , nrnl 700 

per part, Nautilus dckayi .Ammonites placenta, Ba ulites onWhitCHi\' r,abov tbe~tau.

ovatus, D. compressus, caphites nodosus, Dentalium grncile, ,ai T rres.

ra ssatella ct•ansi, Oucullrea ncbrascen.s-is, I11occranms 
sa!Jensis, I. 11ebrascensis, I. -vanuxemi, bone of mosasau
rus missourien-sis, &c. 

1Iildle zon nearly barren of fo sils .... . . .. . .... .. . .. . . . .. . Fort ri rre and out to Bad Land , 
Low r Fos ilu rou zone, ontainlno- Ammonites complcxus, down tho Mi onri, on tho hi b 

Baculites o-vatus, B. compressus, IIelioceras mnrtoni, II. tor. country, Lo r at n od. 
tum, JI. wnbilicatum, H . cochleatum, Ptychocl!"ra.s mortoni, Gr atl3 nd of th ::Missouri, below 
Fusus -vinc11lmn, A.nisomyon borealis, Ama11ropsis paludi FortPiorr . 
niformis, Inoceramus subla3-vi~, I. tenui-lineatus, bones of 
MosasauntS 1nissou,·iensis, J:e. 

Dark bod of v r fino unctuous clay, containing much car ar Ilijou nm, on tho Mis ouri. 
bonaceous mat r , with v ins aud seams of gyp um, 
ma s s of sulphur t fron, nod num rous small seal , 
fl h es, local, filling d pr s ions in tho bed b low. 

Lend-gray calcar ous marl, w athoriog to a y<'llowish or Illufl'::1 along tho Missouri, below 200 

-~ ~ whitish chalky apponranc abo~ , containing largo scales the Great, n nd, to tb ,i inity

r;a and oLber r mains of fl bes, and numerous species of of Big ioux Tiivcr; nlso below 

I~ ~a~ 
r:: Ostrea congesta attach d to fragments of Inoceramus. th re on tll tops of t b llills. 

; ,. Pas:ing down into light yellowish nnd whitish lime ton ,

I .:::i , contailling gr at numb rs of I noceramus problematicus, 
-~ 0 

j 
~ ~ I. pscuclo-mytiloidcs, I. avimloiclcs, aml Ostra congcsta, ft lt 

j . . f seal s, &c. 

i 
I 

Dark-/!Tay laminated lays, somot.im s nlternaling near tho Extonsi,ely de,olopod noar F or t 800 
~ 5' c'. upp r part, with sram all(} lny rs of soft gray and ljr,}lt,. Benton, on tho ppor Mi souri; 
~ t;, ~ color cl l im<'St o , lnoceramus J)t'Oblemctticus, I. tenuiros- also along tho lntt r from ton 

~ ~ 
H 

-~ , tratus, I. latus, I . /ragilis, Ostrea congesta, Vcnila 1nortoni, miles aborn Jam Ri,or to Big 

§ ~ Pholadomya papyraeea, Ammonites 1m,llami, A. pe1·cari- ioux Riv r, an d along t ho cast;. 

! ,::q ~ 

1 
natua, . vespertinus, Scaphitr.s wMreni, S . la1·vceformis, rn slopo of t he Rocky Monnt

R S. ventrfoosus, S. vermijormis, Nau tilus clerans, (1) d':c. ains as w 11 as at tho Illa k 
llills. 

cllowi h, r tldi b, aucl occasionally whit sandstono, with, llill s ba k of tl1 0 town of Dakota; 400 
at plac s, alt rnalions of ,·ar ious color d clays and be(lS nlsoo:xtonsivelyd veloped in U10 
and S<'nmo of impmo lignit ; also silicifled ·woocl antl , urro1111ding country, in Dakota 

r at numb<'rs of 1 nY ~ of tho l1ighcr types of dicotyl e Co11nty, below th mouth of Big 
donous trees with cast. f Pharella (?) clakotensis, Axi Sioux River, th nco oxtonding 
naea sitnia;en i$, OiJprina arenaria. southwnrd into orthcastorn 

Kansas n,n d b you d. 

https://somot.im
https://bulbo.sa
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It i nov; aen rall a lmiU cl tliat th npp r .. i rnb or th ~lim ... ton, (m tly 

nHwn ian) un l rly\no- ih Cr tnc ow-:, w '~L of lb Ii~:-;onri Hiv r, L ,Jong~ to 

th Lower Permian ihouo-h a laro- numu r of .p ci .· of moll w·k~ ol' ihe ar

boniforou formation ar -till mix cl in th trnta, "il-h pr ' dominant an<l 

clrnracteri tic p ci s of the P rmian, in uch a "a Uia.t i hi · Ii rnc .· tone i.· 
often call d by th name of Penno-cm·boniferou . ntil rec .11Ll ', J ha l 

DeYer been abl to ee any tra of v getabl r ,mmn fr m 1hi~ forrna i n, 

ancl thu to know what th fo il plant miaht in :Ii al ju r ,Jation to th , 1-

dence forni h d hy animal pal ontology. In the exploration of Dr. Hayd n 

of 1 7 , however Dr. A. C. P ale di ~cov r d, in trata r fi rr d by him 

ei her to th Carbonifi rou or th Permian, a number of well-pr er d 

bran he or t m of Calamite , who id ntifica ion prov for th formation 

wh n e th y ar d riv d the . amo inlormixtur r characi rs r (' rab1 lo both 

tl1 Permian ancl th Carboni[ r u . Alar ·e numb r of th c ·p cim n.· r p

r nt Calamites approximatu , Brat., a l e i · whi h u y t ha" h n con il-
r cl a· b longing ·clu iv l to th Carboni£ rou and whi h in thi ca is 

<li ·tin tly charact rized by it , ry thick bark. The out r coatin a-, which i. 

o-enerully a ompound of carbonaccou la er , i in th e p ,cimen petrifi d 

like th int rnal woody ylincl r, but de troyed m omc part of t.h tem , 

and in that way tho diffi r nt charnct r of both th i11ternal c lin 1 r m d the 

bark ar c ·po d to imv. The other p cimen ar w '11-pre en·cd frao-
m nt of Calamites gigas, Brgt., , hich hn b n form rly con id r d by 

Dronaniart and Unacr a an U1 p r Carboni£ rou p cie , but which now i 

ac1 milt d a charact rj tic of the Lower P rmian. After indicating it habitat 

in the r d anfLton of 1 atia, f Wettara ia, with p cimen of Vlialchia in 

he P rmian of Ru ia, &c., Schimp r, in hi: V aetabl Pal ontol er , (1869 ) 

add that thi pccie ha n v r b en foun 1 in a producli r 1ar1 onii' 'r u · for

mation, &c. Th o p cim n wr,rc all obtain d from the ame lo ality, 

Eagle Ri er, near Holy-Oro Mountajn, olorndo, t g th r , ith many frag

m nt of un :let rminable Stigma ·ia and on of an Asterophyll 'te. ·. Thi 

oinci] n in the de ta furnj hcd. by animal and a table pal ontoloo-y proYc 

hat the nd of th Pal ozoic fon , in our Am rican olo ry i~ marked, from 

th Mi~ i . ippi RiY r to th Rock fountain. , hy th pp r Carbonifcrou , 

alr ady modifi d b the fir t lra · .· of P 'rmian liC . 

Th fi rmation f th Dal ota <1 roup, orr . pondino- lo th Upp r Cr ta-

c ou. of Europe i. now r ocrnized i.o lJ in immedia 'UP rpo ·ition to this 
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Upper Carbonifi rou .1 On tbi ubje t Dr. Ha c1 n remark 2 that "It i 

v ry difficult to find rock of thi Dakota a-roup r ting imm diat ly npon the 

b d below, from h fi ct that in almo t all ca a gra y lope interv ne ;" 

that "it became a ma er of much importan to fin l th junction of th t\, o 

great formation or to a certain what b cl com b tv en.' For my ·plora

t,ions of 1873 o, r par of the area of th am grour, I wa th r fore Erected 

by Dr. Hayden to car fully look to expo ure wh r the tra po itively 

rnferable o the Dakota group could b een in imm diate connection with 

tho e of th und rl ina or rJ ino- formation . Be£ r po in t.11 r ult 

of rn r , ear he on thi l oint, I will re ord h r again th only a e of im

mcdiat uperpo ition di CO"\ red by Dr. Hayden, and publi h <la 10110- time 

ago.3 The ob er ation wa made near the ld Otoe illag about icrht mil 

abo e the mou h of the Platte Ri er. '' The ection, in le c nding or 1 r, i 

a follow: 

"1. Gra , compac , iliceou rock, pa· ing down into a coar cono-1 m

rat , an a err gation of water-worn pebble cemented with angular grain 

of qunxtz; then a coar e-grained micaceou sand tone, 25 fc t. 

'2 . Yellow and light-gray lim tone of the coal mea ur , ontainino- nu

m rou fo il -Spirifer cameratus, Athyris subtilita, Fu ulina cylindrica, -v i h 

abundant fragment of coral and crinoid remains, 20 to 50 fi t. A, quar z 

rock; B, conglomerate; C, coar e micaccous and ton ; D, Carboniforou 

lime tone." 

With th clay bed generally at the ha c of the Dakota group the ri 

mark d by letter resume, as will be seen, the e sential lithological character 

of the trata of the group. 

Ha ing recognized the connection, as marked above, along the Platt , I 

found in Gage County, near Beatrice, about eighty miles more southward, 

along the bank of the Big Blue River, ome expo ure of tbe ame kind, 

where the strata of the limestone, with tho e of the Crctaceou , and ton 

above, could be seen either in clo e or in immediate conj unction.4 Th 

variety in the nature of the lowe t trata i at fir t een at many place . Near 

the ba e of the group, bed of fine soft pla tic clay, either white or, more 

1 The question of the relation of the Dakota group to £uropean groups of the Cretaceous, as con-
sidered from analogy of vegetable remains, is discussed after the description of the species. 

ll Report of1867, p. 42. 

3 Transactions of the American Philosophlcal Society, 1 62. 
4 Dr. Haydon bad pro iously visited the ame country, and recorded ~bout the same observations. 
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a n rall), .. p · ckl d or v in d with r ,(1 , nrc ~crn ith r alt ,rnati110- with or 

u11c1 r1ying hank. of coar · , dark y llcrn-i:-ih , n8il. 1 di. int cr rn1i1w . nnc1 . Lou c. 

ton plac , n ar a mall bnm li of 11·c Blu e, uch a hank ol' :-;a11dNlon 22 
fc t hi crh, and p rp 11diculnr, l1c. , it.· ~id s hidden h thick s1 ra1n of 1lrnL :-;ol'L 

lay, formina on both si ] Tlw prcpon(1eratH'<' 

of thi:s cla ' , whi h ilher c Y r~ ih uncl rl. inu Rlrn.ta nn<l hid :· th 'tn , ca, ii. 

im·,ul cl a· it i ~ by vegetation, or , hich, r mov ,cl by ,vat r ro i 11 , is r pla ·cd 

by mat rial., of tran portation, r nd r. mor or ] ' >b ur , or ill-cl fined th 
lin of up rpo ition f th b, o formation . n rnll , too, th upper maa-

n ·ian lim to n hal , a ily li int o-rat d, and lh r fo r pr par cl, lik 

h cla bed , for the fo rmati n of araNs_ lope~. All around Beatri , Y n 

in th t wn, a , for xampl , b 'hind th mill , th . , hnly l crmian lim tone 

mny lJ ' , · ' 11 xpo:--cd in bank:-; o\·crlaicl by Im mus a11<l tr ' N, wh n at a , · hort 

(1i:-;lnn cc, arnl n ar]y nL the nm leY 1, the and -Lone of th 

' Xl)ON tl in a r v r ··e co1Hliiion, or \\ ith ib ha c con al cl by clctriLu:s or 

h yco- tation. In c1 'nc1in0' t h riY r for five or ix mil from th am 

plac , quarri arc e n op n d into an infi rior m mber of th mao-n ian 

lirn :ston , whi h i th re acn rally v r har l an<l compa t, ,, ithout t n fo i! 

r main , only mix d \. it h on r tion' of cla an l pyrit :. rr hi b cl ha a 

thickn of 4 to 10 .:D t, and pa abov into irr crular lay r of bal , fo ·-
iliforou P rmian lim ton , a c ndino- in om plac to 30 fe 

xploring around, up ·h bran h , the up rp ition of vari 

~nrnl:t-one 11pon t h Jim ton i con tantly recoo-niz ], though o- n rall , a 

.·aid al OY , som e, hat inc1i tin t, m time a fi w :fi et onl pa in from vi 'W 

or b ino- COY r ,d up b tw 'll th two fi rma ion "'. I car full ob. n d n 

nun b r of . tion of tl1 "am kind in orcl 'r to a rlain if: in a. ~ of recog

nized and r cord d imm diate . ·up rpo.. i1 ion of ,_1rata of th hvo formation . , 

the uc ..ion of t he trata i · alway · in th .., ~am order, ancl if an irac ,. 

of material r pr ., nting an int rm diat fo111rnii n oultl I di. over l a:iy

wher . b . 11 mad nntil now, either h oi h r 

er ol(wi.-t · or by my. If, n thin ha h n , e n u1H1 r h ' Dakota group hut 

th P rmian lirn . ton , , iih w hi h it low 'r mem her: arc nhrny. in onta t. 

A 8 cii n of a continuou. n s of Ow P ermian ~111<1 <r ,tac ou .. rock. i.-

pw'ecl a fe,, mi] ouih of B airier, in a .· mall lmrn ·h, \ h ·re an w <1uarry 

ha · b en op n c1 for flag- .t01 .·, of l oor c1uality. Th· tone is a macrne i . n, 

fo ·ilif mu:--, . ha1y lirn . ton \\ rk cl clown to c bout 6 ii .t. wh ·re i pa· c · to 

3 L 
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a more compact lim tone of th am kind as t1rnL which i quarriec1 in olid 
block forth r do·wn th 1w r. rrh tion i a follo, , in asc nding: 

1. Jmly, or fh1cr?" rmian Jim ion , G f , t. 
of clay, pa in o- upward to r ddiJ1 ancl, 4 f 1. 

3. Con o-lom rat and con r tionar . and ion , 2 f' . 

4. Y cllowi h, oar anc1 t n , 20 fc t. 

5. R cl, hard, fc rru ginou. and ton , with plant·, 45 f t. 
The .c tratum No. 2, 4 foct thick, i the lin of ran ition or of u

perpo iiion. In it lower pt rt, an 1 in onfr1ct , ,jth Permian lim ~ton , it 

j P rmian. In iL"' upp r part, th red 1i ·h and i r tac ou ·. Th hill. 
arou m1 arc .. till hi rh r by 2 to 40 f t, and all, from ha:--e to top, at l a ,t 

from what i ecn h xpo ur , ar ompo cd of th ame hard r d and-
ton , ·w bi h i more or l flagcry, and who fragm nt ar h a1 cl in montu1 

by th farm r and u d for building or for\: ll . In all thi c untry, with 
the xc ption of clay-bed. , \\ hich ar irr gulnrly <li tributcd in r ard to Lhe 

horizon of th . trnta, the \\ hol comp uncl oC tl1c o-roup i and ton rnr ly 

mix cl in horizontal -tr ak with mall pebbl ", cca ·ionally y llow ant1 rum
blinc-, bnt mo t g n rally har l, ferruginou , ither compact or cavcrnou.: lik all 

the fi rruo-inou. and tone . It. appearance j o little aried that it i. v r -

wher a ily r cognizcd without the c id nee of it 1 av . No formation 

could how a rnor t riking contrac·t than it doc with that of the und r1yillo

limc. ton " of the Permian. In a. c n<foicr upward ihroucrh the high r trata 

of t h ' Dakota o-roup, or in following the xpo. ure of ihi formation aloncr th 

riv rs to th west, th ·amc uniformity i con.fantly remarked to the high t 

point, w h re the upr er bed of and tone pas und r th econd or u pp r 
group of the Cretaceous. For example, in Kan a , from the n outh of Salina 
Biv r to Fort Harker, I have all the time traveled aloncr he bank of thi r d 

and tone. It i ometimc inters ratified with l eds of oft ·lay, Carbonac ou 
matter, or streaks of coar c material forming band of conalomcratc sand tone, 

but the area occupied by them arc not of wide extent. They app . ar h r 

and th r without apparent continuity, and arc irregularly di tributed in the 
wbole thi kne . When near the urface, the clay-bed hav been generally 

dccompo ed and mo tly de troyed under atmo ph ric action, formi no- hollow 

or d I re~. ion , which in ome localitic mold the urfacc of the prairi into 

group of small <lorn or hillock , like a miniature of what i ecn in u h a 
grand . ca1e in the rrerti( ry clay formation. of he ]Jfauvai, e Terres. The 
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d pc L holl ow. ar , l1owcv r, ,· ·ar Jy 20 feet lo,,· ' r 1hnn th r 1op:-:- of' tli 

11illo k.. G n rn,11.) th hano- ~ of 011 ·istc nee o!' the :-;f rnt,1 arn 111ark r cl b 

m r nndnla ing prniri , . A fow as ,. of' the int r:-;{ raf ifil'nt io11:-; of' nwt n ial t-i 

appar ntl) di~ ri1 w in co rnposiLio11, nr ' m 1dio11cd in rc111arki11<r t1po11 tl1t~ 

loca]jtic.- ,vh r 111 'Y has b n o1,. ' rv 'cl. 1 h 1rc 11 c'ral ·lrn ra('f cr or ilie <rron p 

may th r ,for be c1 ::- rib cl a a .., u ' ··ion or more or le.-:-; coa r:-;c• Stlll <l 

mat rial~, r o-u]a rly ~trntifi d, mor , or l ~ impr crnat '<1 with > ·id e of' iron, 

ancl accon1i n<r to th pr val n of thi ·· rni11eral i h r hard , ompa ·t, dark 

r 'c1 or llo\\·i , h, co rn pc 'Cd of :-::and; )-rain.., mor l ~ I m nted and mor 

a. il ' di~int <rrat c1 • the whol rnns- ~ b in<r int rlaicl b) d po it of fin p t

i 1 ~ b3 y llowi h, whit or r cl pott cl or bb k rnr ly mixed v, ith car

bona ou matt r di tril ut cl mor' o- n rnll) 11 ar h ' base ancl Lhe top of th 

fornrnlioll. ' in area;-; of :small xt 'llL 

Th ' th ickn :-;;-; oi' th Dakota oTou p ha · not h en a" y 1-, arn1 could 

·arc ·ly he 'xact l} a c rtaincd without horino--• mad at nrnny tli ·tant localiti. c:s. 

In th Janel of' prai.ri wh r i pr 'vai.l~, lh' ri,,er arc bord r <l by bank "ho.· 

clernt ion:· ar from 30 to 60 fi, t, rnr ly r achin a an allih1el' of mor than 1 0 

f t. In "o utli braf:;ka, around Bcatric , th , · ction made by Dr. Ila5 d 11 

in hi r port, (18G7, p. 27,) limat the whol thi kn · of the o- roup , t 
150 fi It i th an m a ur whi h I mllrk cl in n. c 11di110- from th 
qnarri on th Bi o- Blue, ountina it from th upp r xpo,~ur of th P ·rmian, 

th ·lrnly fi ilifi rou Em t n , to the top of h hi o-h t hill abo c, ·om po d 

of' r ll shal i.n iL wh 1 thi ·kn But at a hor di tan to the ou h th r 

i. slill a uccr::-~ion of hill of the am formation " hich r at l a t 40 f tl 

hi <rh ·r. On 1Ii bank· ofthc Mi. ouri Riv r, n ar tb In lian r rvation, th 

uluffr of "and ·tone, a.- xpo:-- <l above th allu inl d po its which cov r th ir 

ha m a ·ure from 70 1o 100 f,ct, crencra11 y p rp 111dicular. l han~ " en , 

probably al out at th am lo a1iLi .· wh re Dr. Hayden made the , ction 

r cord d in th r por of 1 G7 1 th and ·t n · ' PO · d 120 fi,c from it .· l a ·, 

\\ h r it i appar n ly cov r d by 20 to 25 fo Lof d tritu and alluvial mat.i r, 

and from 111 ' top, in a c 1H1i110- c. lon o- a quarry ro(,d, I du<r h 're and tlicrc from 

t he 8urfa 'loo pi ·c of th . am ,·aEd:-ito 11 c, io 70 fo ·L hi;1licr. \ ·cord in r 

i o fo k and IIayd n th cl ip or 1he -train, of il1 , ,, hol ' s ·ric.-, which r L 

co nfornmb1y upon t he P rmi n. 11 lim stern', i.- ·o tii 11ortl1w ._L:.i 'lhi: clip i.- of 

I u ol gi ·:d ,'urr . of th o 'l' ·rril,orie:, p. ,rn. 
2 Am rican Journal of, 'c i uc s nn<l Art , vol. xxYii, 1 59, p. 35. 
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the 

formation in it width from a t t \\ t, th re i . in ixL mil . uly, a from 

Papillion tation io clmyl r, on th Union a ifi ailroad, a di-ffi r nee of 

37h fi t of altitu l . Th fi nr , r pr ntino- the thi kn' · of th . trafa, 

hould be Lill incr a c1 by th c. mount of th dip. I appear , th r for , that 

the e timate of Pro ft or v; allow of a thi knc of about 400 fi et for this 

formation i not 0Y rrat 1. I take thi Lima.to fr m th r port on th g o

logical urvcy of Kan. a ,1 a<lclino- to i th tl r upp r-m mb r. of the fourth 
s ction, mark d Trin ·ic, OY rln in<, th bn ff mao-n ian lim ton . rl h 

group i · cl .·cribcd as a c mpounc.1 of brown, fi rrn c, inou . · 110\\ nnc1 huff 
1.rnchfon s, which , c.) th author, ar gen rally la cl a r tac OU:"' 1houo-h 

I aw no I ro f of it a .' ' Th i · alr ad5 mark 1 in IIn -

<l n R port on the Exr loration of h Yello"' -·t n and the 1i ·ouri Riv .rs, 

1859-'6 0, pul li heel in 18G9, wb re, in th ec i n of th r tac ous rock· f 

-1 ra.·ka, ·h Dakota o-roup i -tinrnt d 400 fi t thi k, a in th tion r -

c rdcd in the 1 c,r in nin<r of thi clrnpt r. Th thi k t ontinu u n of 

th :-;andston · whi h hav b en rn a ur 1 ancl recoo-uiz l a b arino- 1ec. v , 

from th ba e to the high t point, i ' that m ntioned hy Prof. B. :D. M td er , 

of fanhattan Colleg , in th Knn a o-ricul urn1 R 'por of 1872 wh re, in 

Cb y County, n ar Roverdal ·, I an a , the fo · il 1 av w re found nt the bot

tom of aw 11 35 £ t d ep, a low n the b c1 of the R publican River, and on 

th top of ih - adjoining hill , 200 feet hicrh. The thi knc of th -tra a i, 

r lated, of cour , to th clcpih of the local ro .- ion.· into the forma ion whi ·h 

they 0\'er. A.· inclicat d from ihe homoo-en ity of th compoun<l , how v r. 

it i · apparently generally the. am , only increa ina om what toward th w ,t, 

Having po iti c1y recoanized the point of uperp~ ition of th Dakota 

grour to th P rmian lime"ton , and the p rmanence in the character~ of ihe 
trata ,, bi h ornc in j uxtapo ition at the ba e of thi o-roup, it is im poriant 

a1 o, to look fi r the an kind of evid nee in the succession anc1 modification 

of its up1 r trata in ihe line of union with a hi gher memb r of th Cr ta-

u._ . For thi we have t ill to r ceive our more preci e information from 

th r cor 1 of the exploration of Dr. Hayden, v ho ha o carefully tud
i c1 and o a<lmirably de rib d the Dakota Group, in fixing it limit , and 

marking it harac r.·, that h ha carcely 1 ft anything to di co er to ho:c 

who ha follow c1 him in th H ha een at two 
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differ nt 1 calili · th lll\) r limits of th lower group ancl it~ 1111 t,i m 

\\iih o. 2 f tli Cr in eon~. Fir~t 11 ar 1h . mouth ol' "Iowa Cr t k, on th 

a~l rn ~id of iii Ii~~ouri Rin' r ,\·h ' IT th ' riwr 111:-; 11w hlt1n·~, ~11Hl wit r , 

th' ro ks ar' .~'c 11 nll i11 th ir onl< r. 1 

4-. Yell ow marl , a r ' ll L d po:-;i L 

3. iobran.1. (rro11p, lny 'r " or ,,·Jiii' ancl y ,Uow chalk. · lilllc, pa:--si11 g dO\rn 

i11lo o-rny rnarly ro k. 

2. Black pb. ti lay \\·iLh harcl ]ayer~, onlaini11 cr fnoc 'ram us a :-:p , ·ic~ 

or O tr 'a, like 0. con rre ·ta, r main f fr,h er tal of n11 bur t of iron, 

l 
akota rr up ulphur t of iron, Crc gm 11t of wood, impr ., ·ion of 

av ~ \\ i.llov,·, laurel, & . 
rl he cond a:-; of ,' upcrpo:-;it ion of' hot Ii fc>rnwtions i · nwrkctl hy Dr. 

ll.lyd c11 six mile:-:- ahoY ' th e moutli ol' 1 h Bi o- ioux Riv r, \\ here the strata 

ar report d in i h ' .. am order a iu the former: 

3. haly Jim .·ton , o-raduL11ly pa.-· in<r into i h b d l> ,1 w with an abuutl-

anc of lnoceramu"· problematiw. and of fi .·h-r ma.in ~·. 

ark pb tic lay \\ ' i h fcrruo-inou .· on r hon. . 

1. a, Y 11 \\ f'ria!J l and · b 'arth , li a-nit ', ix j nch c, ari crated 

a.nd tone an l Jay· with di ot l donou I a, cs. 

In foll , in<r t li ' bluifr of the Ii· uri Riv r abo 11 t io-h · mil f 

tli' v innebno-o ilhw of ih Indi, n r crntion of ih' Bia kbircl lilt-, I ob-

inin ·d another w lJ- ·po d ci ion of th pp r Dakota roup and of th 
Crcta ous fornrn.hon abov it, a. follow : 

3. Impur lirn ~tone: form d ofan aO'o-lom ration of Lr h ]l ·, fnocer-

wnu,· 0 'trea, &c., ,, ilh sanely y llowi .·h cla · ; work ,d for lime from the .·ur

face to th b cl hclow, icrht f, t. 
2. Dark 1a111111at c1 ·] n), with ·h 11. arnl fi .·}1-r mains, 7 f rL 

1. 11 , ~auc1 t n , a i.ly di ·aao-r aafr, , with tr ak. of hard r <1 ·a11cl-

ton or fi rnwinou lay pa ·ina clo,\ n i on la ·Lr ,cl ::rncl.-lon G f L 

At thi plac about two mil nortb of ,Varner' ' Quarry T <lid not fi11cl 

an} lcav . in the forrnati n which fron iL· top r 1prc nt~ the Dnkoin group. 

But, in ~ llo, in lY th I lu ffr clo,\·n lo that n w-opcn ,(1 q uarr , l found an 

abu1Hlan ·c of r mnin .· 01 fo.- ,· il pb11ts to t!i c hi o-hr. t point or in th yc~1low 

f'riahk . :111d:-;{011 imm <liat<'1y toppe<l hy th e s1 rn1 a of" n . 2 tl1C' H!' nlon 

i 'col g i ·al , urv ·y f tL T rri!,ori .·, 1 ;1, p. 4 . 
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group of th t thi quarry ,,bi Ii 11ns b 11 r' ntly op n d 

for i.11 purpo ·· of ol tainino- o-o cl bLLildin -mat rial "' "hi h ar · haul cl to !1 
,, i1111 •bacro illao- ,, I (, w for the fir tirn lH t int rcall <l quarlzil) bank 

"hich i mention ] in th am r port of Dr. IIayc1 'n, pa 4G . II de-
. rib · it a av ry ornpa t quartzit , the her l . t, '- rnl mo · durable rock in 

t,h ta fonncl nll alono- th hill. oppo it iionx it '. ' \..t tbi · c1unrr) th' 
tone i. of a dark o-ra i ·h color, u n )rally in two bank:-- fi t thi k, the 

otb r, aboYc 2 Lo 3 f t with an intcrla:i1w of a f .w in h of hard cla . 

Th low r i th mor · mpa t, ha.rel a.· flint. " i ino- fire h per t1.·Ri n and 
therefor <1iffi ult to br nk. I contains frriarn nts of 1 (," 's sorn enlir ' and 
,,. ,11 pre rY ecl with di tin t n n·ation; all , at I 'a ·t all tho:-- ' "·hich I ha Ye 

· n exl nded flat in Lh plar c f lrnli(j ation. 'I bi · hank i undl'rlai<l im

m diat ly and \vithout tran i ion(. I m difi atiou of th mat rial in ouiac 
l) of - rained anchton , n ily ut with i h knif , m(, rk ., cl , t <1iffi r nt lo ·nl

iti hy rouo-h Indian culplur of animal· & ·., \\ hi b, a.· r 1 (, rk tl 1 Dr. 

Ha cl n, (Zoe. cit.,) app ar doubtle ·s portion.· of the hierorrlypltical hi.-tory of 

the Indian. 'Ihi. lower and ' ton i · nor or 1 xpo din proportion lo 

tb amount of d tritu ancl allu ial covcrin o- it · ha · . rrh · be xpo~it ion ot 
it i,' from 20 to 25 C t. Ahov th quartzite the c and.,ton i.- mor f' rru cri

nou,, darker, and hard. It ha o- n rally rar impr s ion of 1 av · lrnl ju t 
abo, e Warn r Quarry under th thin coatino- of humu · which coYcrs th, lop 

of the 11ill with v o-etation, the rcmt in. of plant ar in ret lcr qu~ ntit than 

I had en them anywhere cl in th vicinity. 'I hi place i little rn r 

Uwn one mil from the lo ·ality wh r' o. 2 j · expo 1 at the ame 1 cl, 
and h r for it app ar that the fo ···il 1 , ve do not become le abun bnt in 

th upp r part of the Dakota grour. The wh le tion of t h W;_ rn ·r 
Quarry i 60 fi et. Quite near Iowa Ci y, th up1 r trata f the amc <rroup 
are int rmix c1 with b d of im1 ur lignite, a matter without any value as ·om
bu tibl , and th and stone underlyin er th m i black n cl by au i mrn n e 

ma of root an<l rootlet: of fluvial plant ·. 'l.,hi app aranc is mo t like 

that < f th lay st rat'- unclerlyin o- beds of T rtiary Ii o-nit , or of the true coal of 

the arbo nifi rou poch. In thi la t Ct · the remain· in th un<l r clay-
b cl · ar 1 av of Stigmaria; in tho. of he T rtiary coal-b d., th y ar 
cviclcntl) root. and root.I t of , at r-p1anb, r coo-n1z cl c. p cially l y the 

t11l rclr,. and rh)Zom" of th Equi etU?n. At Si ux ity th ro t in the 
<'hl)-hc<l: ar 1110 -tly u11cl tcnninabl . They ar mixed with frao-m nt.- o[ 
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bran h " nncl las · of onifi r. 11 ( pc<l in a ouf'u ~.<l rna:--, , and def' rm cl h n, 

too achn n cl :-;tn? of dccompo:--itio11. TlH':-w :-- l1nl c:-- nrc imnwdi,llcl · h<'lO\ 

the u11t1 r layer. oC ih' uppl r group o. 2, \\·liiC'l1 they l"<' :--<' lllhk h 

th 'Lr olor nncl t li r pn :-;cI1 cc of' i--CitlC:-- of' Ji:-;hc:--. 1 fow< ' \·<'r, 111< ',Y .-1iI l h,n- , 

iii c:--:-- ntial clrnraci r." of the Dnkota 0Tot1p, \·iz, dicolylcd()110u :-; l< ';1\·c•~;_ 

\nH>11 ~ others I fournl th r', 11 r utirc lee(' of' ihC' ~n.mc 8 ]) ('ic 1 :-- of' /,.uuu s, 

wl1i ·hi;-:; 0111111011 from 1inn ~oL. to Knn:--;•1~ in iii whole tl1ic k11< •f-s of' tlic 

formtlion, an<lih only sp ci(. s'r n in th bed of (JLli.lrtziic in tl1 c Bla ·kbird 

Hi]ls. From this w ' mn · rn lud that th ,\·]101 o-r 11p l ar:s, with arc ly 

any chana in th e nalur and compound fits train, i h am 11tial ·har

act r or it p ·uliar Y g inl 1 r main ,· , fr >m th lo\\. ~l i rnln to b li11 of 

.oujun tion \\l lh th 1:ort n,111011 0TOllp ahOYC it. 

I i or a, tirn<' ns r<'1nark <' <l lH'for<'. ill(' clay-I> ·<k \\·lii c\1 l1c1<l 1J en oh:--t'n·cd 

rnu:-;tly at 111 <' hn~<' ol' the lbko{a gro up, wn , ·011.-idcrcc1 without palco11to

hwiC'al cYid nc' ho\\. ,YC'r, n~ r .pl· 11ti110- iih r 1hC' .Jura:--:--ic or lit e rj ria:-:~i' 

formation. rl hi ,· .2uppo:-:ition \\ n.· tl ·ri\· 'c l from tl1 e id ' il of' as )c1u 11 · oC the 

er oloo-i al forrnaiion " a.- th y arc er 11 'rally admiii ,(l a11d, or cour,· ·, it :-: med 
a fj r t in ·rcdibl ha formatio11 like ib 'I rias::;i 'trnl th Jura:-; ·i , \,·hi h 

h, \ irnrn n d Y lopm nt in Furop , hould b williout any tra of r pr -

uta ·i vc~ ov r th oal-m a ·nr . of th ,'\ t. 1 h"' :ubjccL hn: h 1 11 afos

cl, ancl littl b acld cl to what ha.' h 1 11 pub-

rrh r , a t ill, how 'r, m un rtaint in r ·garcl to the 

o-coloo·ical r ,f r n of the ht} -b d. ~ t th ha of th DL kota: o-roup \ hich, 

ov rlyin? th P nnian, ar locally of a tolcrabl thicku ~ , au 1 \\ h r a· y t, 

no fo:-; il remaiw 1 ither animal or v tabl , hacl b .rn found. ~l hi Im ' ,t 

m nib r i mark cl by Profi sor \rnllow n e. p iall pr clomi 1rnn t jn th 

i ini -y f moky Hill I iv ' r, 0Uo11wood, and Fan ·y r 'ek, \\·h 'IT it i~ co m

Io d of bro, n, drab, and r dc1i ... h marl t n(l :-shal · 32 f ct hi k. l had an 

opportunity t e th .. e clay-b d expo. the •moky 
Hill I iver, and un p t dl founcl in th ma I uliar kind of remai11.- whi h 

giv po. itiv evjd n f th ir r 'taccou ao-e. ''f11 ·po.- ure \\ here 

th di CO\ ry \\ a mad i. at th bottom of a . m 11 1 ranch of tlw ri Y r, about 

fiftC'en mil nth .a -t of Fort Hark r, wh re a lay 'r of coal or rnth r of nrbon

ar .on.- matt r, 1 to 2 in h r . th i ·k crop~01d intcr1nicl in to a bank of oft bia ·k, 

ln1ni11alrd .-linlc . ' I he 1rM'C'.· of' ('O:Il in l hn nC'<'k l1avc: .-li11l1llcdc<l a .'f':lr ·hinc.,. 

for "'om t hi ·k heel of Uw :am matt r iu tba local it. , tlnJ on , ,'lrn.ft ha be n 
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.·unk 11 ar the er 1ck to 15 f t ihroucrh th bank of ~ofL 1)1n k hal th r 

ov r1aic1 by \\ bite 1la tic la . I b lie, that th bottom of th .Jrnft i 11ot 

far from the P nnian lim tone, if it doc not r a h it; but thi .· oulcl not be 

a certained, h b cl of th r ek beina in ad pd pre · ion, lo\ nearly a.·t 

th b cl of Sm ky Hill Ri er. The m, t rial tak n out of th . haf had h en 

decompo~ d by atmo I h ric action; th m( 11 frao-ment of hale did not ho, 

trace of oraanic remain ; but havina c1ua out from th be l of tb blu k , hal 

in the er k me laro- piec . , in nl r to c1 t p im n of th coal, I wa 

urpris d to see them, in their onta t with th arl ona ou 
by a pro ligiou quantit of fra m nt · of plnnt , hich hal 

di..:cov reel in the N ocomia.n of , itz r!t nd, and hn 1 n ·c,t, it1 

thi · Cr iac ou formation onl · . Th r main hav b en d ·crib cl under 

th genenc nam of Gyrophyllites. Prof ~or Ile r, in hi. · rwelt der 

chweiL, pao-e 190, ha figur cl and briefly d rib d four differ 11 - form·, 

which h con i ler , f g tabl . Th r main ar in wh rl · of 

ix to t n 1in ar, li h ·ly o1 lanceolat di Yi ion , atta h l to a ommon 

1ik h poke of a , h cl, and, ,;i. here I fi un l th m up q o ed ancl h 

in immcn e numb r on upon ano h r in u h , \\ ay that ·h irnpr 

th whorl anc1 th ir divi ion wcr perfectly di tin t, but th ·t rn . and 

branch could not b een. Th relation of fon 1 of the~' small p1anls i · 
,, ith the Annularia of the coal m a ure., which ar altio ofi n CC'il in a -

umulat cl whorl· without di tinct impre ·ion of their ,·tern or branchc . 

In the form ob rv c1 i11 Kan. a", the divi ionti arc ·hort, mea urincr. arc ly 

mor than one-fo urth of an inch, anulually widening from th ba to th an

<ntlar point. rr11 •ir impr i ns into ihc ·hal ar de p an l angular r wi It 

a d ci medial line, a if they had been mad by three-face l or pri ma.tic ab

rur ly-pointcd cry ·tal of 1 nit . Ind ed, mo t of th m w r exactly fill cl 
lik mold by ho - cry tal , an 1 it i th rea on w by, after a protra led 'X

amination, I wa 1 ft uncertain of th true natur of th r markaLl , im~ 

pr 1011 . The whole ma· wa , mor ov r, . o fracri] that it wa · diffi ult to 

parat any portion of it in the horizontal plane of th ir mark , and I ould 
not arry awe y and pr rv any sp im n for drawing and le cription ·. 
hav ', 1i ,w r, · n at F rt IIarl- r, in a mall cabinet of fo il. from th 

vi ·i11ity, on pi of red and ton found at th am lo ality v\ ith di oty-

1edonou · 1 a , which b ar whorL of the impr i 11 of tho Gyrophylliles, 

\ it It appar nLly tra , · of hranch • or .·t 111 • n happily, I could not obtain 
the t,:p irn 11011 acco unt of th ab· 11 • f ihc O\\n r. 

I 
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Pr fe r Ile r, con ·id rino- th "' oro-an1 rn . , r mark ' LhnL tb ,j r 

) temc lie relation i v ry un rLain. Th y ::m', hy th li~po~itio11 of' 

lh ir divi ion , <l i, lnnlly ornparnh1c to th e C/l(mtcM' lrnL that j ~ all. Af,; 

th y hav b n fournl in witz rbnd only i11 conn /diem \\'itli d<'C' P animal 

rnarin remain · and foe i L·, h ; ~1ioulcl ha\· ' liv d 111 th' ,· ta~, if they did 

r pre:s nt Y a tabl ,, \.d1ile from th ir a· o ·int i n in i.hi .· ·otrniry \\'i1 h di ' o1y

l donou .· 1 av .· ih contrnr a · rtion \\ ould b authoriz cl. rr hey 111:1y lw 

afl r all , th mark of a p culiar ki.ncl of ·r) lnllizc tio11, and it j , to b hop cl 

that om body may I ro nr from our Cr lac ou m a ur pe im n in ·uch 

a tat of l r enation that ·h trne r lalion ancl natu r of th c fo il ei ma 

b rtained. In an th ir pr n in th low r b <l. f lay f thc • 

Dakota roup honld 1 r cord cl a.: an incli ali n f i'h ir g olo()'i al r lation 

with the Europ •nn Cr ta ou~. .Ancl of cour::: th :s _fos::;ib , thou o-h without 

any relation r 'ClWniz cl ct~ y t, ar po~iliv Yid n of th e ·011li11uity of the 

n of th Dakot.a o-ronp from th point of contact of lh la) . ''"ilh the 

I rmian b l · of lim ton . o tra e of an iuterm dial formation can be 

admitt l b tv; n ·b m. Thi opinion ha b n from th fir·t adrniit <l by 

Dr. IL) cl n, aml th forth r 1·h expl ration . ar l ur uc<l th more g n -

rally a c ptcl it become . Prof or 1u Io-e, in th Ao-ri ultural Report of 

Kan a alrea<l) quoted ay " b enation mal the 1a t) ar (1 71) con

firm my tatemcnt r ad b for a former me tin of the a o iation viz, the. t 
i.her i in Kan a no CY ologica.l n ~pr entation of the fo rmation found in 

oth ' r conn ri b tw n the u1 p r arbonib rou or P rmian, c nd th Cr t, -

c ou . Careful re" ar b ha h n ma l £ r fo il of Jura ic and Trin ~ic 

p riotl~ alono- lhe, c i rn bord 'r:-s of he P rmian, and non lrnv b eu f' und, 
whil di ot31 donou . 1 'av · and Crctaccou fo ..:il hav b u pro ured lai ly 

n ar r th lin of th P ·rmian than <lurino- our fir . t coll tion. In a lcH r 

of Oc ob r, 187 , th am g olcwi t wril tlial: " in · writino- lh aboY e 

arti le I hav b con ttlecl in th id a that Ii Dakota o-roup re. t clir tly 

011 th P rmian, a:s I have found 1 av _of th rctac ou an<l ~h 11 · of th 

P rmian \\ ithin hr mil of a ·h oih r, at about lh m horizon ancl· 1. 

without trac · of an int rm diaic format i n.' 

4.-TIIE DAKOTA ' ROl P CO J.T I IDERED AS A MARINE F ORM TIO . 

Dr. F. \. Hayd n in a mp r in th m 'ri tlll .Journal >' i '17 . nnd 

rb, rnl. xliii , March, l G7, p. 17 , remark-: ' Bu h .Jlr. 1far ·ou aud Pro-

4 L 



26 

fo or \lp lli ni aerr ' in r aardino- tlii"' ·ands-ton' it1 ,, 11i h ib di cotyl -

donou ar fouu 1 a a, fr ,· h- ·ct r formation. I \Hrn] d .. imply .:ay 

that I lu y al\\"n. ', r o-a n1 t1 ii n~ u:arin allCl l nm :--llrl' tl1i: lws b n 

the 01 inion of my fri ·ncl Ir. I ' ·k. i an n t , w hav ' fouud min er} <l 

vvi b th 1 h\' ~ at 10nx it) quit " 11 pr "', n d ·ast · of Plwrella clako

tensis Axinea siouxen · , ancl Cyprina ar nacea ·h IL p culiar to rnarin cl -

po it." inc ilia tim a number of ,·p i s of rnarin , mollusk~ hav b n 

founcl in th trnta of thi Toup, nnd Dr. Iucl , in hi ' pap r quot 1 abov 

from Tran . action Kau :·a · \. rricuHural H. port 1 . 39G. o-i n 11 t of ~ p i , 

d t rmin cl hy Prof B. F. l\I 'k, all r fi raLl 1o marin' mollu. k : -rrn"isat l

lina ob/0110-a Arca parallcla J oldia microdonta, Cardium krm. ·a.· 11 .·is, C. sali

n n. Cyr na ( Corbicula) nucali ·, C. subtn· aonalis T cllina sub citula, T. nwctroidc. 

Leptosolen conradi T urritella karz as n. is, Turbo mudrrrcmu.·. I rof' •:-; ·or l\[udcrc 

remark on th Li 11 tlrn : ' Th y ar in th ·am trnfa ( nd in th , Yi ·inity 

of · v ral c1 po ·it with th dicotyl don u 1 av , and too- th r with the 

plant ' id ntif thi l ortion of th ,·arn.l ton a" L loncrin cr 1o the Dakota er r up 

of th rcta ou~ a d cril c1 by Ic. T ·. eek aud Iln.y,lcn, in th 't r fir 'i 

r port..': 

T'h c opinion that thi gronp of ih Or le c ou ma) 1 a fr h-,\·at r for

mation i~ n oreov ·r onlradict d by ii xt nt aml I y th l10mo<rC'11t ou~IH\' , 

of it compound . IL ha. lJ en e 11 that at ·om pb Ci:, it cov ·r an ar n o( 

mor' than ixty mil · iu width, and t bat ib lencrth alolla th bord 'r · oC ih 

Oarbo uif rou · or P rmi an m a:u re::; i.· re oo-n izcd a· ontinuou from 'I xa 

to the north rn limit.- of Minn ·ota, tliu::, pa._. incr ihrouo-h fourte n <l co- r . of 

latit ud v 'n probaL]y acro~s the Ell crli h portion of orth America to Grc n

land. I t i.· 1 ot po il le to uppo c a fr h-water forma ion of u h xtcnt, 

e peci. lly wh n w co1 Ri 1 r, a tatecl abov , th bomoo- n ity of th mat rial 

compo in Yi . For, ind ], with th xc piion of thin local trata of carbonac -

ou hale and oft clay, c pe ially ob rvcd near it::; ha · , th compound i. · c -

cntially the' arnc in th ' w hol thickn ._ an<l in the w hol ext nt varying 

nly in cl gree of hanln ss, compactne "' ' and red colorin g, r ultin from t h 

differ nt proportion of oxid of iron with which it i. impr gnated. 'I.1hi , forma

tion, by th haracter of it fe rruginou ar naceou · shal ', even hy i color, 
an<l al. o hj he p ial haracter of it florn, ha h rr ate t ana,]ocry , ith th 
reel . an l.'ion . o wi 1 ly form d ai th ernl of' th D vonim1 I och, b tw '(·11 

th hcmuug an l ih \ trboniforou ... , ci 11 r a ih Oat: kill group, or :1 ilic 
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ubcarhonit' ,rou:· ( ml rn] & ., of H gcr) underlying Ili c an1hrn ·ii b.1. in 

of P 1111 ._ ·l\'c 11in , and ::d 'ncling . outl1'nnd 1o or lli Carol inn. :11Hl t1l:--o \\'ilh 

th , R ,d San ]:--lone. of the I owcr Pcrmi,111. 01' com:-.(•, i11 1Iii:-- corn pnri:-;011 

th liffi r n of th po ·h . hn. to h taken into n 'C'ou11i. B11t i11 nll 1ll('~e 

f rrnation:s ,, c r mark a p u1inr compoun(l ,ritl!o11l rd 1 ion to pn:--1 :rnd 

· qu nt formation . ; a oT a · rnriformii. of 1h . compo11ncl:-, which ilr ' 1111l<'li 

alik ai. 111 (li-ffi ren poch.; a 11 arly Iola] ab en c of nnirnal rc111ain:-- n1Hl a 

florn exc1 usi \·c in 11 :-; hara t r:-; and "ithont mark d r lui ion 1o t ll(; florn ~ of' 

corr ~1 orn1i11 r tirn s. The oriain of th ~ oronp · of r d "'auchton j the '"'nm', 

to my b ,l i f n lea L 'I h y (. r b a h fornrnti n like tho 111 pr ar at the 

pr ._ nt tim alona th h r of th North a in Hollan l ancl 13 ·lo-inrn wh r , 

1h wid ,J - xt nd cl muclc1 h r :-; ar form (1 of a ~· ort uh ta.nee [ lh'. arn' 

reel colo r. \ . I has · lrn<l opportuni1y to oh:-;rn·(• ii, it i:-- a mixture of' mall 

grni11:-; ol' :-;an<l , lnou<rhl f'rorn th i:.: 'a, " ·ith il1 nrncl d po:-;ii:·, c~HJ"i (1 by r>:('r:-- of 

lon g our:-;c, nft r trfn- r. incr f1a t countri .-... By ~low deposition, iL con -1 ii ut slow 

s iY 1y wa h cl l y th ti<l s, \\·l ii ·h, ol' ours , rr (l or ac1 anC'e 

fartl1 r in proport ion to lh ~10,, nphensal or t ih cl pr "'· ion of th larnl. 

l\Iarin animals th sh ll · "p ·ially ar Y 1-.; rar in n, f' rrnation o[ lhi · bncl. 

It ha only a fi w p i mostly of "mall .·iz ; cil,·o the print · of' th trn ·k:· of 

aurian, of bird , & ., th rippl -mark , th era k. or th preforation au:-- ,(l 

by atmo ph ric influ n s <lr5 n , h aY rain or hail. But ii ii:, ·hunn cl hy 

c, ry kin 1 of land animal and i ha::- lh r for ., no oth r r main im1 ,(1(1 d 

into it, compound bu am·jan , and rar ly fi ,b 's.1 I , Oora i for th , amc 

rca. on of a pccu1iar chara t r. I ha no r main of marin plant , fi r i11 :-; , 
do not o-row on th mu<l or upon oft o-rc und · th v ., o- h tion of hicrh dry land, 

and al o t.bat of th' bocr or oC the p at ar' c.·chHl 1 from i ; 1 h fir.'t on 

a onnt of the hurnicli1) and . oftn ·s of the <rroun(l the oth r from it: con

. tan aHernance from a dry to a . ubm rrr ,c1 surfa · '. 

Th baract r of the] c Y . found ii th J akota roup arnl th ir analo(T 

"ith ..,p ton. dr;-bnd florn· it 
'lh m ~t abunda11t r ,pr :-; 11tatirn of' thi, 

1r 'ta cons Oorn, ih · \t. safra , ·, i._ r 'rnarkabl , ~irniln,r to 1he pre. c'ut r1s, ·ctji·as 

o.fjicinalr whi h inhabit very kind of crrouncl nnd , tation from 1hr dry liill. · 

of' Ohio to ih low , nmp.· of rkan .·n~. The 11u111ernu.' lraY .· of Laurus, 

too, nr' comparal>lc to tliosc of Launrs carolinirnw a .·hor<' pln1it n~ :m' al:-;o 

1 ]11 I lollan<l tit <· ditch .- a ·ro ·s tl, o flat: wll ·r ,v,tt ·r i.· p er111a11 c11l, ar 1nos tl i11ll:tbil ·d hy <' ·l. 
i11 prodigiou ,' quanlit,y . 
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th, lfao·nolins, Platanu, Populu , ali:r an l llfenispcrmiLe ·, ih . ntial 
1yp, of il1e v a talion f th Dakoit arrnp h ino-, 11i,,·,fcn, tho of low 

i~-:lancl .· or of lo, ·hor rath r ilrnn of' hill· rind clr ' land. 

§G.-Dr TTIIJ3 TIO OF THE LE YE ,' IN THE emu O ~I S OF 1'IlE DAh.OTA GRO P. 

Profi or ap llini r mark , 111 bi~ introduction lo the pampbl t 011 th 

Pltyllit,e du ebra ka,: ' lthou crh th Tekamah mola . li tin tly . trati-

fi !cl, i.h Y c.reit l l im pr . ion ar not arrnn er d in th plan f tratification; 

a proof that th ,Yat r wh r in w r d po ii cl th material whi h nt mh c1 
the ]caYes ancl which w r broucrht by allmion, wa ,., n l 1ui t no11 gh. 'I h 

d po::;it \\'[l, not 111t d c1ui tly 11011 oh to allO\\ the 1' UY 1o b nau rn ccl n 
\\. ,Jl a.' tho~ " ·hi ·bar found in th cl po it of O niu acn and of ){c 11i ga1Jia.' 

r1 h , Ihct ·tat 1 1 · the ur p an pr f s "Or i not g n 'rally ob rv cl. '] h · 

1 n,y , incl d, ar found om tim ro1lc1 or rumbl l a may hav b 11 

cl rj 1 av "' hen fr llii a upon a muddy urfa c , h r th y may hav l 11 

imb c1<1 <l in that condition, and oft n, too, p n trt liner th mud •dc,cwi: ', 

ilh r \. rticall or in Yariou . cl err e of inclinati n t th plane of th mud 

cl po.,it. · ; at . om plac · th .,y have be n ah) probabl roll c1 by th \.\'i.1 :. 

But the e d viation of th h rizontal plan arc far from frequ nt. In m st 

ca th 1 ave ar Datt necl up n th .·hal ~, oft n found covcrin <r a h 

.·idc of a picc of ._ hal of mocl rat thickn , anc1 a] ·o wh -n in abundan ce 

th y nr g n rally ·up rr o · cl ancl Oat.t n cl upon anot her. Tli i~ d Yia

tion of' th horizontal plane i nowh re mor marked f r 1h fo sil p1an1 ~ of 

tile Dakota <rroup Urnu for U10~c of our Ct rbonifi rou or f our T rtiary 

format ion n11d iLappear:-; rather ascribable t.o ,, in l or to ti lal ac ion tlw.n to 

an) curr u r alluvial movement. Th remark alr ady tend o inc1icat 
that th retaceou fo il lea ha be n d ri eel from tree or ronp . of 
tr ro,, ing in he vi inity of th muddy b t om w h re th y lrnYc been 

bnri cl an<l fo iliz d. thcr ft ct confirm thi a ::, rtion. 

'I h 1 av .· ar rco-ularly <li , rninat cl in the bale of 1I'ii formaii n, and 

thu foun<l h r and there OY r wide arcaf-- . 1. hey nr oilen very ahunclant 

at on locali y, occupj in r a urfac of ·mall xtent, and th n th y di appear 

'niir ly from th ame horizon and ar 11ot n anywh r around for mil .. 
'-rl1 loc(. lity n ar alina, from which a large numl r of fin pecim n , hav 

h n obtain cl , O\er care l thr a r of around. In followina th hl11ff: 
to th, talion for a di::itancc of about i<Tlit mil .-·, although the cxpo-cLlrC of th 
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r <1 .· ha1 arc fr qu 111, anc1 0£ i he r-;an1(' horizon , no trn' of any fo:-- .~ il Y ere lahl 

r main could h fountl by a party of thr c who w r ac·1i\"C'1y ~<',Hchi1w 1or 

th rn in v ry clirr tion. ~o uth oC r'orL Ifork r, on th e 1110k. · l li1l l{i\' r, a 

loca1ity li COY r ,(l by Ur. ·1h. <t rnb r rg, ,d10 liv ::,; near hy i~ n, ~111,dl hollow 

wher the red lrnJ · ar foll of 1 av · in a thi kn ' s · oC to 10 lecL · whil(~ 

out of ihi non lrnse L n faun l for a o-r at <li tan Thi .· hollow wonl<l not 

COY r, I think, hal[ an acr of o-round. Th m r mark ha b C'll mndc by.c c. 

Prof B. F. Uudo- , of fonhaHan oll r , ,, ho ba for many y an~, a ► •tat' 

ge 1 gi..:: of Kan a~, xp1or cl he Dakota roup, tudyino- it o· o1o(ri al di -

tribution an l it pal ontology with tli gr ate t care. •om of th fin t 
p im n of it fo il flora ha, b n fr·coY red b him. In th Tran action 

:1of 1h I an a tat Board of Ao-ricultur , th proG ~ r r mark '' Th 'fo il 

plnnt · are found at c rtain int rnll::; of' t rri lo ry. In sear hiuu fo r th m w 

kt\·' fr qu nily cxnrnin cl CY ry vi ·ibl' outcrop Cor firtc 11 or twenty mil '· 

without filldino- asp cirn n; th n, pcrhapi\ a inalc , 1uar mil \\'Ot1lcl fnrni sh 

Y rnl crood lo a1ii.i ' . Our cabin t i r pr ~cnt 1 by p irn n coll t ,cl 

fr m t" . nt -fiY or thirty 1lac from , ashin ton County to Fo rt Larn cl, 
n ar the Arkan a~, a di .., tance of one hun lrc l an l . ev nty-fi\·' mil . The 

fo il plant ar u uall obtain d from thin lay r:7,; or .·trata, xt nding in a 

horizontal po ition along a rnvine or around a hill. They may occur at 

, ral pbc in the am icinity, 1 ut u ually ,,·itbout any conn c1ion. Thu , 

111 lay ounty, near RiY rdal , th y wcr found at the bottom of a w ,n a, 

low a th bed of the Republican, an l on the top of an a ]joining hill 200 fe t 
hi cr h, ,\·ith numcrou , Lrata b b\ n, in ,, hi h non oul<l be cen. The cl -

po it· appear to have been local , d p ndcnt upon circum:tan e . T'h re 

mn t h:ne b n, n c arily, an arm of th .· a ,\·ith . oft, :--ancly mud, border cl 
by an a lj oining dry Janel co, er ,cl with n. for t. The chnract ri ...tic of th 

local d po ·it in licatc that Lh fore. ts were on . mall i.lnud., . catt red over 

1h r 1ac ou ocean." 

The 1 a e", 1~1c1reover, arc not variou ·ly mix cl, a· th y . lioulcl be if 1hcy 

hncl he n carried Cron any di iancc by ·urr nt or any oth r kin cl of' mot iY ,_ 

pOv\'Cr; l u_t ar gen rally found in group:s of rcpr s ntati,· .- of /i.llll • or aualo

o-o u:-;. pc 10s. For 'xampl : all tb :pccim nH of .Ju rrlans(?) debeyrzna , ent 

1o m<' for clct nninulion are marked from two localiti 0111 , . from D cn lur, 

·1 ra~ka h,· nty-nin , p cim cn. ; ancl fr m th r mil .- nori h a. t of ~ or 

I )>, ~~!Jj. 
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Jfarkrr, Kan. a. . 1.x ~p 1111 n.. I lHY ah-o fo nnd , p ·irnr11 of' i h ... am c 

"' p , i :-- a th aliti ; on on bill n d. D <- tu r, I fou 1Hl no oLh r kind 

ar Fort Harker ih 1 av f ihi ·-P ·i arc mix d 
with tho , of Laurus. 11 th ·1111 n · f Platanus obtu. iloba t,,· "' 111 -i ,, o 

ar 13 atri Sou t h rn 

thi hc. \ no a y ben found 1·wh 'r. 

l>ra"lrn. 

uuiou form of 1 C:l\' " of a saji·as, a may b n in th riptiv part, i 

confirm cl by local cl i tribution. a afra 1m"rabile, S. cretacewn, . hark

erianum, ar from Fort Hark r; ~a. , nfrn.· mudn-ii and 1 obtu ·t1m from nlina.• 

Mo~t oC th Pt ro pennite.·, to bar 1J en found at F rt Hark r. Thl'. \11i nl 

lo ·nliiy i · alon<r ih bluff: of the ri,· r form cl by a u :,;;:-;ion of low hill~, 

\\'ho abrnptly ut and xpo eel by ro ~ion. rl wo of 

th ::s hill are pa.rated by a narrow d l r i n fo rm <l lJ a , princr ncl th 
top of both i on th am 1 ,, l, a an 1e en by th ,' po ur f t h up1 r 

trata of red ha1c. On of ·h m i r \\ n with fra.crment · b n.rin o- p im n 

f nlen ·spermite obtusilobus, a spc ·i . \\ hich I h<- v a · yet n t C'n from 

an,, oth r 1o alit , thou ah it i ' th re in abundance · h oth r ha on1y p i-

m ns of i 
1assafras. di. tribution of thi · kind can re ult nly fr m th prox

imity of the tr from which th leav hav been cl rived and confirm the 
opinion that the fo rmati n of th Dakota group i , the r ·ult of mlll1c1y flat 

who· urfoce, rai d perhap in hill ck al ove "' ater-limit. , and alr ,ady olid 
o-r und, wa cut like an imm n.· swamp, h r and t here int 'r per d by rare 

group of i r e anc1 bu he . Of our the main por ion of thi urface was 
,· ul j ect to continuou , chanrr in the ucc ive modification re. ultin fr m 

th heaping and di .1lac mcnt of matter by water, and thu he 1 a w re 

di t ributed either at the amc p1ace but at diffi rent level , or at the am 
level 1ut at different locali ie . 

Th onl objec ion to t.hi uppo ition i the ab enc of root. or of 

fo il t runk , which a yet have been rn.r ly olrc rv cl in th bal of the 
Dakota o-roup.1 If we con id r that ihc low i land., hearing trc w r 

rar , and e pc ially if v. e t hink how gr at i , ihc li proportion in c1uantity 

b t" en runl- of tr e with their root , and t he l ave which th y b ar 
an d di minat annually for a n of y ar::s, we may ca ily account for 

thi ap par nt anomaly of 1 ave found p tri£cd without a companyin trunk · 

1 Fo il ·il icifi tl wood bu been fonnd, bow v r, in r brn.~ka, in th lowc ·t s trn.-ta of th Dakot:i 
group, and also at th npp r pnr t of t h amo formn.t ion . .i: n,r i nx i ty, llo sh al . n,r 11:i 'k 11 <1 by 
th h :tpin g <>f rootl ets, a tu ' nr gen rally in tlrn cl a:r ·b el s pr 1pn.ri11g fo r ilt o ~ rmation of peat. 
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ancl root. It i, rnor OY r prohnbl' that Iii n foiLy of liG , nti11t1 ,d for 

pro 11rina .-·ust mrn to th tr 'S ha:-; pre 'n· cl tlic :--ub:-;ta11 ' oC f Ii' root 

n ain "t the proc ,., ., of fo:-,il1za1ion ,\·hi ch act d 11po11 th ll',m' :-- · ll>r i11 -

<lcccl, th . 1 ns : ar not t rul5 ro~:--il · ilicy ar ' rn ' r ·l pri 11t<'d 011 the 

shal ·, but nothin o- of Lh ir ·n b tan ha:-; I n left. rl h pro ':--:-- of' lc>:-;~i 1iza

tion cl pend on lo al ir um tanc , and an indi ation oC the in 'ap,wi1 for 

thi. proc :-;:-;, or of th ab nc of fo "'i l pctrifyin l m nt ., in ihe ,·hal R of' th' 

Dakot oTo up, i th oft lat of ·om [racnn nt of ,, oo<l 111 i h cl ,po. ·i1: of 

roots and rootl t · of ionx City. Th c frao-rn nt~ hav the con i t n f 

cl ·ay cl \\·ood , and crun ble in lo, cl r und r th pr urc of t h finer r. 

G.- E ERIC IIARA. TER OF TIIE FLOR\. OP THE DAKOTA RO P. 

Th charact r ar the more a ily ncl cl arly expo::; d in a tablel 

nrn.rkino- crroup. nncl c, nern io which the . pe i l r ' rrf -.. rahl . rl h 

tabl ornpri s th o- nera a lmiU cl by Professor H er for th d criplion 
of th p ies in Phyllites dn 'I>. ebra ka; tho~ of Doctor cw b rry, for the 

I a,y . cl crib d in not s on xtinct florn., &c., and tho \\ hich 1 ht Ye 

admi ted for t he de cripti n of , p ci in thi pap r. T he number mark ,cl 
aft r he g n ric name 1ndi at appro ximn.t ly the numb r of p ie refi rr d 

to a h genu : 
CRYPTOGA 11 iE. 

Order Thallophyte . 
Zonarit , Br t 1 

0 r 1cr Filice . 
Lyaodin m, ► \\'artz. _.. ___ . ___ . __ . _.... _.... __ . . _.. _ 1 

Ilymcnophj llurn, m _. _. .. - . - ...... - .. - - . - . __ . __ . . 1 

Sph nopi r i , Br o-t __ . . _ . . . . . . . . . . . . . - . . . . . . . - . . . _ . . 1 

I e opteri , Brat .. _.. _ . . ... - - . ..... - ...... - . . . . . . . . 1 

Gl ich nia, m ... . ... . . _... . _.. . __ .. . _ . . . . . . . . . . . 1 

Tod a, Willd .... _.. - .......... - ... - . - ... . - . . . . . . . 1 

PIIA ~ERO 'Al\'1li"E GYl\INO, PER1J.ll~. 

Orel r Z wnir.. 
Pt ., roph Hum, l3r 0 t . .. . _.. ... __ .. _ . __ ... _ . _ . __ . __ . . 1 

Ord r Cowferm. 
rp Io1a, E 11 cl l ___ __ . ___ . ___ . _. .... _. __ .. .... __ .. _ _ 2 

rnu aria, .Tu~. _ - - .. - .. _.. __ ......... . . ... . __ . . . . . . 1 
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l)i Iii :-<iAu t ____________________________________ 2 

l 'pto trobu , En 11 - - - . - - - - . - - - - - - - - - - - - - - - - - - - - - - 1 
Ph) llo ladu , Rich _._ - - . - - - . - - - - - - - - - - - - - - - - . - - - - - - 1 

G initzia, H r ____ - - - - - - - - . - - - - - - - - - - - - - . - - - - - . . . 1 

MO JQ OTYLEDO 1E . 

0 rd r Gtumac ce. 
Arundo, L .. _____ __ . __ - - - - - - - - - _ - - - - - - - - - __ . _ . __ _ _ 1 

0 rd r Artorhizce. 

D io ' r a, Pl L1 m ___ . ___ - . - - - - - . - - - - - - - - - - - - - - - - . - - 1 
rd r Palm<t . 

:B 1ab c 1 htr ia t rn1 _ - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - 1 

DICOTYLEDO 1E, .APETALElE. 

Or :lcr lte01:dece. 
Li 1uidam bar, L- , - . - - - - - - - - - - - - . - - - - - - - - . __ _ _ _ _ __ _ 2 
Populu , 1 ourn .. ___ - __ - _ - _ - - - - . - _ - - _ - - _ - _ - _ _ _ _ _ _ _ 5 
Popu1it ·, L "qx _______ - _ - _ - - - - - - - - . - - . - - - - - __ _ _ _ _ _ 4 

'ali , TounL __ __ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ 6 

Or l r Am,entacece. 
Myrica, L _ - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - _. __ - _ . __ 2 
B tub, rrourn. __ _____ ___ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 

B tulii .:, Heer_ - - - _ - - - . - - _ - - _ - - - ____ . _ _ _ _ _ _ _ _ _ _ _ _ _ 1 
Alnu., Tonrn ________________ __ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 

Quercu~, Uno- ___ __ __ _______________ .______________ 8 

Ii ao-us, D o- _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. _ _ _ _ , _ _ _ _ _ _ _ _ 2 

l latan u , L ___ . __________ - _ - - - - - - - - - - - - - _ - _ - _ - _ - _ _ 6 

0 rdcr Urtice<E. 
C lti , Tourn ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ 1 

Fi u , L - - - - - - - - - - - - - - - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 

Order Thymelece. 
y a, G ron __ . __ . _____ . . .. _... _ . __ _ _ _ __ _ _ _ _ _ _ _ _ _ _ 1 

0 rder Laurine<E. 
Lau ru , L ... _................ ____ . __ _ _____ _ _ _ _ _ __ 2 

Laurophyllum, H r _. _.... ____ . __ . ____ ____ . ____ _ __ 1 

P .r a, Ge. rtn ............ ___ .. __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 2 

e. - - - - - - - . - . - - 1 
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1a~ afra , (Araliop i ) ..... _...... . ... ... - ........ _. G 

innamomurn, Dunn . .. . ..... . ... . .... ......... _.. _ 2 

Or oclaphn , N c _.. . _ . ____ .. _. _ . ... .. . . _ . __ . . _. . _ 1 

On1 r Prot 'inea3. 
Proi oid , II r _.... _.... _.. ___ . _... . __ . _. __ . __ _. 3 
Ern bothrinrn, F rst. _.... _ . .... . _____ . _. _.. ___ . __ _ _ 1 

Ari ·tolo hit , H r . _..... . _.. _... ... .. _ . ~ . ___ . __ . _ 1 

G.A1101 ETALE.iE. 

rder Bicornes. 
An c1 rom cl a, L _. . . . . _. . . . . . _ . . . . . . . . _ . _ _ . . . . . _ _ _ _ _ 1 

0 rd r tyrn-cina3. 
Dio piro , Dal. __ .. ____ .. . ___ . _ . .. . _... .. .. _. ___ . _ _ 2 

L1potacili . ng __ . . _.... ....... _... ____ .... ____ . _ 1 

l3urn 'lia, wartz ... _. .. _.. _.... . . . .. _ . . _. ~ .. _... __ . 1 

I OLYPETAL1E. 

0 rd r Umbellijlora3. 
Aralia, L _.... _..... _..... _..... ___ ... _... _ . . . . . . . 1 

II dera, L .. _..... _. __.. _. __ .. _. . _.. _. . . . . . ..... _ 1 

Ci ite , Heer .. .... .... .... .. . _ . . _...... _..... _ . _ . 1 

0 rd r Polyca1pica3. 
Maanolia, L _ . ______ . ___ ... _... _ . __ . ____ .. _ . __ .. _ . 5 

L) ri o d ncl r n, L . . . . _ . _ . . . . . _ . . . _ . . . . . . _ _ . _ _ . . _ . _ _ 3 

:M:eni pcrmi t , L qx .. _.. _.. ___ ... ___ __ . _.. ___ _ . . . . 4 

Order Columniferrz. 
Protophyllurn, L qx __ . .. _.. _. ... - . _- - .. ....... - _. _ _ 8 

0 rd r Aceracerz. 
Acerite , ewby __ . _.. __ .. _. _ . _. _.. . . . ___ .... __ . _ . 1 
N guncloides, L q . . _ . __ . _.. _...... __ .. . ..... __ . . . 1 
Gre, iop i , ap . .. _...... _ . _... ___ ..... ____ . __ . _ . _ 1 

Ani or hy Hurn, L qx .. ... . - ... - ........ ___ _... _. . . . . 1 

Order Fran aulacerz. 
Paliuru , Tourn . ... _ . _ . _..... __ ........ _ . . ___ . _ . . . 1 
Cc1a trophyllum, Ett. _... ... _. . __ .. .. _.. __ ... __ . _ _ _ 1 

I hamnu , Ju 1 
5 L 

https://ETALE.iE


4 

0 r 1 r Ter binthince. 
Ju o-lan , L ___ ___ ____ _~ ___ . __ __ _____ - _- - - - - - - - - - - - 1 
Rhu , L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 

n1 r Cal phytce. 

Pyru , Lin<.11 l 
Prunu , L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ 1 

0 rel r L eguminosce. 
Leaumi. no it , U c r ___________ . _. _________ ________ 1 

l ncertce edi . 
1 rcmophyllum L qx_ ____ . ______ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 

Ph llit , Au t ___ ____ ________ . ___ ___ _ . ____ __ _____ - 5 

Pt no trobu , L qx _____. . ___-: _______________. _____ 1 
Caulinite , H eer ________ ___ ___ __ __ _ . ___ . _ _ _ _ _ _ _ _ _ _ 1 

Carpolithe , ternb ___ _____ _____ . __ __ ___ __ __ _ . __ - _ . 2 

Th table indicat one hundr d and thirty I ecie , di ribut d a cordin o-
to d cription · in ·evcnty-two a-en -ra, or about tw p ci 
F rom thi it \ ould em ri ght to uppo e, for th 1 termination f th 
c ou fo il lea e , a certain d o-ree of r liable po iti\ nc · which cou1d not 

l c ex1 cted of a flora with more num rous pccific livi ion . Fo r, of' our.· , 

th pcci of th g ological ti.mes wcr more num ro u pcrlrnp , than 
tho··c of our own epoch, generally more conii cruou., more or 1 illimit
able; ubj cL, thcr fo r , to pec-onal critici m or opinion . The d cnp 1011. 

of the ·peci of th Dakota o-roup force a contrary conclu ion. If ome of 
the genera arc clearly characterized and their relation po itively a certain 3, 
ome other may be con i.dered as group of analogou:s form , which point 

to th derivation of different typ , and which th refore cannot be co11 id r d 

a homogenou or identical, though it may b difficult to di idc them and to 
limit t he divi ions by po itive characters. Moreover, a number of tho 
ancient leave aTC not referable to any of the types of our pres nt v geta
tion. They r pre ont apparently ex inct veg tabl groups, or th ir typi
cal charncter have been modified in uch a ;va) that by ucce iv d via
t ion from the primiti form th relation of h off: pring cannot l r oo-
nizecl. Thi nee itate the admi ion of p culiar name in the de cription 
of the group of leav , (Populite , Nlenispermites, Phyllites, &c.,) who c nf
fini t i mer ly , uppo eel. Tho r In.ti 11 may ho recognized h r aft r, it h r 
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by 1hc di:-;cov r 1 of inirrrn 'dintc· forms , or hy Ilic· . lud) of' brcrc•r coll(rtio11:-

of livin a plant ihan iho c whi h I 11:ne ai 111y cli:-pmm1. It will he Ilic 1a:-;k, 

a pl ant on I liop of oth r pal ontolo rr i:--1~ to O'O fort lier into the ncqunint-

an with ilut mot int r :-;lin (r retac oti. · flonl of' our:--; io rccocri1izt' it :-; nl '... 

finiti :-, hcU r tlrn11 I am ab]' to do, ni1d lo corrccl <'!Tor:-; ol' dt L<'rn1ination 

which arc a11 unavoidabl r ,· ul of d fi ·i ,ncy of mal rial. · for 0111pan :-;0 11. 

7.-Dr:· 'ONNECTION OF THE FLORA OF TIIE DAKOTA ROl P FH i\1 A 'fE Bl -

E T 'J'YPE . 

1 h r -markabl di:proportion b ,tw e n th nnmb r of' o- n ra 01111 ar cl 
Dakota err up 111. · at fir t to orro bore tc th ::--3 ~t m o 

o- ncr,111 a lmiit cl no, , of- a uc' :::-1,· de,· loprn nt of Yea' abl form.· ac-

orcling Lo a nppo:-; ,(1 rul oC pro1rr :-;sion oC rnor, complex lorm con,· lantly 

orio·inntin~ h., tli' 1uultipli ation or :ubdi,·i::-i on of F<impl or,cran · or in!' rior 

iyp .-. For, ncconlin ~ Lo thi ml th mor w r cl in our r arch '.' from 

ih pr ::- ut flora.- towar<l th mor an icnt on -. then ar ' r "·e omc Lo plant~ 

r ~umino- in oraan °' of th .·imp] t typ '~, all the mnl1.iple charn, L r ' wlii h 

ih y ar pr par d to r •pr s nt in a ontinuou ,· ri .· of' cliYi:ion . In that 

h ]cl flora hould h rcpr cnt d b im pl a- n ri form and l>y only 

a f w p cifi diYi ion lio-htly cliffi,rent from i. h The 

uniformit or ·amen of th faci f th r ta · ou: flora wi h it~ l av "'. 

mo, Ll cntir , c ar ly v in d and oria ou ; th difEcul y of paratino- into 

cli,·Lin ·t oToup:-;, by fixed chara ter , th num r u form of' lcav , whi h, ·e n 

: cpnrntc ly , r ~rr bent diffi r nt, peci 

in · ri s or in g roup;-;, app ar un<li idabl into · c ion , and th r fore a· r 

a\Jl to a ·am er 'lllt~, ·an he also, adrniitccl a.- a confirmation of the . an 

poi.h i . 
A Iona a · w r main in tl1 clomc in of ~nppo,·ition., it is ai:-y Lo ao alon cr 

in that way, and to a. nd from on or rnor >riini t i v form · for the buildin a 

np of a proo-r iv "'cal of ve bbl .-, by m r , d 'vintion · r multiplication. 

or oraan:-;. Hut until w lm w mor , c hnv ' to ·on: i<l r th fact :-- . And th 
onclu:-;ion vid ntly for d a lca:t in ·011: ·id c ri1w th ' flora or 1h ' Dakota 

O'rotlp, i. , that it: cli~co1111 c l ion f"rom an ·icnt lyp 's i:-- : o \\'i<lc tlw ·v 11 he 

:--11ppo:-;ilion of int rmccliat u11know11 C'.' l in ·LY <1 'tah1 ; 1 ' t> .- faiL lo a count 

for j h · origination of it · p 'culiar ·ham ·tcr. ·. 
~[he lirn ,~ton formation:-- OY rlyiu a 1h · 'Ot 1-m 'a ur ·.- in ] < a:t ' rll I an-
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a and bra lm are r [i rabl , fo r thei r npp r part, at 1 a t to th P rrrnan, 

by tb ir fi · il r mc in· of animal · but a y t no fo il plant have b n ob

hti n cl from th m. The hi o-h t c a1-b d in I an,a~, tho of Bro\ n vill , for 
':xampl , haY till in th ir .. lrnl f f rn of th arl.> rniC rou m a. -

urc , not only the omnj pre ' nt l ci 'A..,.europteri loscltii, . hir uta, 
&c.i l ut al o Alethopteris serlii and Neuropt ri rariner i . In F ranklin 

ounty, of the ame Stat , th coal al "o in th upp r part of th arboni:fi r-

ou in a ur i oY rlaicl by an ar nae ou hale, \\ hi h ha Asterophyllites 

equi ·etifonni , Pecopteri · errata, L epidodendron, and oth r tru Carhonifi rou 

plant~. II r i:-; for th w ·t rn g ol ai al formation:-; the ml of th Hora of 

h I aleozoic time "' . Exe pt the b\ p i f Catamite r conl c.l from the 

P rmian of the Ro ky Mountain , no fo:::; il v tabl r main · have b '11 found 

r fi r, bl to a formation between the Carl onifi rou and th Creta ou Da

kota roup. Thi r marl could apply to th whol rth m rican Conli

n nt, but for th few fo. "il 1lant known from the coal-mea ur ·· of Ri hmond 

and S uth Carolina "' hi h by their chara t r · ar reforabl to th Tria.. ·i . 
Th m tly r pr ent pecic"' of fi rn with ...om L. rg Equi P.tac%: y-

cadece, an l Conifer . And from what i known in Europ f th flora f th 

formation betwe n h P rmian and th retaceou , the I tial ·p 

which hav mark <l the character of -he v o- talion, b th pr lominanc f 

th ·ir r n ai.n , belong to the am famili of pla.nt . o tra e of a leaf r {,r

ahle t a lli otyl clonou pecies ha been rcco nized an \ her b for the 

C r tac ou . nd n until the di covcry of the veo- tabl r main of th 

Dakota group, it , a. g n ra1ly admittecl that the fir t dicotyledon ha l ap

p ar <l in the micldl or the Ur p r Cretaceou mea ure . 

A glance o er the table of genera namP.d abo e, as r pre enting th 

. nti.al type of the flora of the Dakota group, i nough to how the prodio-i u. 

diffi r nee which cparate tbi flora from tho c of any former poch, ev n 

con i<lerin(J' the antcc d nt veg tation of the Jura ic, known a it is from 

European p cimcn c. nd European publication~. The F rn , Conifi r , and 

Cycad , with a f w specie of Equi ctace , which con titut t he whol ~ora 

of that poch, are all of p culiar typ , without relation to any of the p cie 

of th am famili r coo-niz cl a y t in the flora of t h Am rican Cr ta

c .,ou . Of F rn~, thi flora ha an Hymenophyllum and Sphenopteris, who e 

affinity i ith Hpmenophyll'te furcatus of th Carbonifi rous, and till mor 

\ ith a numb r of . p cie of Hymenophyllum of our owJ1 t im . Another 
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'P ci 'S of LL ame family, a Gleichenia i allied to p 1' r ocr111z 1 in th 
middl \ OU,' or Europe but for c1i~tant f'rom }itli ·r or tlie h,· ) ' pl ·i /.:; 0 

·rib tl from tl1 Oliih '. OC th, l ~!Jcadecc one ~P<' ·i ·~ fron1 

brn ·ka i alli d to a I'terophyllum, dc~crib d nncl figured n1.-o f'rorn UH )ua

d r- .and L in of rmany, but thi~ ln. ·L p ·i ':--, like our~, ha.· 110 k110\\· 11 rela 

tion to any fo~. il or li ino- plant of' ihi ' o- nu~, i11l(l 1h 'r !c.>rr~ i · 110L po~1ti\'<' I)' 

r ,f' ,rn1Jlc to tli i: famil '. In Lhe onifor th r La ' cnt. · flora of Nc Ii rn~d.;.t 

1ia" r pr : r._tatiY ,· of ✓) quoia, Olypto trobu rtn<l Czumin rr/wmites ! pcrlinp~. 

'l he fin.;t iwo has' not b en n nn) \\·h r b f r th r hceou m1<l ih 

ln~i only in th Mioc n . Th fra<nn nt 01ricler d by Dr. T \\ b IT a 

r pr cntina an Araucaria are lo l) r lat cl to a p ci of oni:b r 1 crib cl 
form rly l y Dunk r, under ih nnm of A.bi 'tit cur ifotiu: from th 'Onad r-

and t in of Blank nl)Om<r. 'I h , rebl ion oi' Lhi ' form 1· n1.lh ·r with .A bies 

than \\' ith .Aruuwria. \.Llmiiti nn- it ho\\' \' r, in th ,· ct ion A raucw·ice w hi ·h 

nfl r b ·iucr r' ocrniz l in i.h' fos ·il w od of i.h D vonian, cli::-app ans l't1lir ·l 

a , far up a· th Jurn~:-;ic ,vh r iL i r pr · nt t1 b) four p' i ·, it i · .·till 

impo ible to find '\' n a di ·tant aflinit) h b\ en ih uppo -. (l Cr ,Jae ·ou 

Arau aria of our arnl any oft h form of old r f rrnaii n . Th r la.Lion of -h ' 

<r 1 u" I'hyllocadu i , ith that of Sali buria in th . tion Ta.rac ce. It i. 
r pr nt d in the flora of th " DakotL pToup by one . p i and lrn not b n 

n b fore in a fo il tatc. All th Sali 'buria, fo il p ci ar a 

the Iioc nc of Eur I , and from th Eoc n f tlli ontincn . "o far hi , i 

a1l that can h , ( icl f ihe r lation of th flora f th Dakota group wi h any 

or the Y er table remain. r cognize<l from pre <l nt pocb , and it i ind cl 

, cry liU1c. It i~ po~~iblc, of our· , io uppo an int 'rm diate aucl unknown 

bnd formation, wh re, in a11 imm n~c :pac of tim tli pla11t of a low r 

(rrad has clc\ lop d tho.··, I rimitiY typ , a1H1 multipli c1 iii m io i ii 

Or taccou Io h. But th Cr lac ou flora <lo 1. · not pr rYe any tra , of 

anci nt form known f olcl; of th f rn ..:, I 1.<r' Catamites, year/em, & ., i.ot 

even a pr <lominanc of f rn · an 1 ouif r;', v hich \ r , r mark .,<l in the Ju

ra i a it i kno, n until no~. Am ng it.· 130 . p ·1 ~, th ., Dakota <rroup 

flora lia nly fiy p ic off rn . or Cr) ptoo-amouf-: plank on' ·itwl , p ci , 

v ry rloubtfolly rcfi rablc to th Cycadece; .·i , p ci ,., of' onifor.·, two Mon

ocotyl ,cJons; all h other. r ,pr ,. nt Ph ' noc1amou. planif<, di trilrntabl noL 

in a. ingk onr hut in nll ihc ,S.'<'11Lial crroup:-; of' vc•1rdablcs livin,<r at om tim . 

Of' th p ,talou.- phrnL.- it hn th· ltoid ,c , Am 'ntacr:u', Jlyr icac re, Ptatanecc, 



, 'olicinece; group r 'pr' · nt cl, ind 1 in a larcrc 

th llfa anofu , V eni ]J nnacece, 

ntati, of all th la.· " of plant· 

without di proportion in 01 d err e or h oLh r a. com par d to,, hat i · con-

id r l ·h · al of th v a labl ki1wdom. Thjt:; . nr to pro, a colL. te ral 

1 lopmcnt of (liffi r nt primitiv' iyp , and th r for th app aranc at 

c -rtain loch · of tl10s ori<Jinal form . w hi ·h , a ach a olcwi al p rio i, he, c 

changed th charact r of th v ,a table \ orlrl an<l whi h fo n i hns' a11y 
co-irn -tion with ant c <l n t) p s. On t hi~ point of vi w it i:s vicl ✓ nt that 

the Aora of' th Dakota arou p is a wicl 1) di ·conn ·t cl from that of 1h · Ju

ra si ·, v n of th Lower r iac 'O U~ or c ~ di ··tinc1 ori cr innl , n.· ar I th , 11 rn. 

c. rl oniferou com par d to t he. t of h D v man, or h P rmian t p ,~ 

ompc r d t tho of the \ tac ou . 

~ 8.-THE FLORA OF TIIE DAKOTA RO P IT RELATION T LI 1ATE . 

Th . pccim n · from \ hi h hi flora he en tudi l until no, have 

en obtain d in <li-ffi rent localiti - ov r th whole xt nt of th ar cov ·r dc 

1y h ' formation, from th · 9° to th 4 7° of north la itud . In hi · ~· pa · 
o[ 18° th o- 11 ral faci e f th n apparently pr . · rv ,a 
wi hout mark d chano- in r le tion to htitud . At 1 a t the 'Vill 'n e 

of a varic lion indicating atmo pheri di-f~ 'rcnc · in i h cfo:tribuiion f what 

might be call cl northern and ·outh rn typ :s, i._ not po itiv nouah to b 

co11~ic1cr cl as in correlation with the v er table di t ribution of our pr sent 

tim . The . pecim n · obtainccl from 1inn ota py Pr £ Ja . Hall r pr ·nt 

a gr atcr proportion of cru ·hcd ft:agm nts of conif r., t m , and con 
cially, of which a £ w ·e d only, doubtfully referable to the g nu Cunning

hamite , Pre 1., arc recognizable. With the they hav fragm ntary leaves 

f Laurus, of Lyriodendron, Sapotacites Ficu , Andromeda, r fi rablc io the 

peci publi hed from th e sp cim 11 of the Blackbinl Hill.· of ebra ·ka, by 

Doctor ewbcrry and Profos. or H er. 1 hc~c "am I pal ntoloai t.· have 

al o cl ,cri.bccl, from orth ebra ka, I cie of Platanu , Populus, Dio ,piro,, 

Rhamnus, Quercus, Faau , Sa afra , Prat oid , llfagnolia, Lyriodendron, 

an<l Ac 'Y or A c rite. . All ih genera arc (, 1 or pr ntcd in th p cin en.· 

of Doctor Hayd n, from D catur, and om of th m also by the 1 ave v hi h 

th · ..:am g 'olocri -t ha · coll cL ·d in 1outl1 cbra ·k(., Lauca l r a1 d Ga re 
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Counti ' . Th · r pr ' nL rnor' .p ciall) ~ pc ·t ' or Populit s, PLatanus, 

Quercus, and 13 1tula. The ,"llll ~ er ' JH'ra an all r ·o,<rn izccl i11 iii :qp ('im n, 

from l ..1n a._·, "'ith th ·x ·cption of P opulus 1ali.r Hltm1w11s , Bf'lula, Jir10-11.s 

\. hil l an...,aR ha;,, x ·lu. iv 'ly a:-- y ·L r pr ' t-:t 11l,1liY ·~ ol' i he rt•I1 . ra l .1ir;uirlambur 

Crerlnnia Dombeyopsis PteroL;permites and A ratia. 'I li e di:..;i ri Inti io11, ,l< '<·md

in1r to ~pcci s, i.· a1. ·o som \\'hat (lift,r 11 in 1,.. aii. ·a:-; :1lld hrn:..;l a. The 

norlh hm; v ry Cw 1 av ' of a '(~/ras, mHl th ·c r pr' cnt 011 • i--p • 'L('. ' <)l}ly; 

wliil' in IC n as, ~P ·i ally 11 ar it. · .·outh rn limit", a larcrc portion or the 
fo:..;::;il-1 ,w l lon<r to fiy .·p i r -

and linn ota wh r al o ar found in h1rc1er l roport i n th leaY 

to Quercus \\ bi h ih r r .pr ' 'nt:-:i ftY ._ pccie ·, w hil ' on only i rib d 
from K ..w:-:a:-: :-:p' irn n. . In con:-:id ·ri111r th ·:-:c clilI'cn·uc ,. . i11 i he di .· trilrntion 

oC l) pi ·al forn1f- and ih crcucral fa ·i ' · irn prim '(1 to th flora by thi · di ~L rilm

tio11, on' rnicrht ~· uppo:-; " ibat tb' !lora oC th Dakota (rroup indi ·at'· in Kan-

a., b it.' hara tcr, a 11 iah r cl OT of t mp rntu re. Thi: ·upp ·ition r -

c i, '. , om' ou hority fr m th luxuric n' of t h v o- t ion, mark din l an ·a 

by Credna.ria, Pt 1p p ennites, and Domb yap i ', er n ra r pre. ui d ( 111 

thi at 0111 , aud all with l ,av , of laro-' ,jz ; and b th' t1iifi 1 r ·nc in -b 

Ir portion of th l a of ·p ci .. of om' er n ra common t I oih tat 

The p cie of Platanu , for xampl , P. newb rrii, P. obtu ·iloba, r otrniz cl 
in.._ 1 ra ka, ha than Platanu · heerii, of l an a . The two 
p i s of Liriodendron, of urn ka, are of a 'ry diminutiY typ com1 ar d 

wi11i t lint oC L . cri cranteum, of I an a . as cifrus mirabile of I an a , ha 

1 aY, " mca uri11cr mor than one foot in diam r, whil creteceum, of 

bra ka, i repr ·· 'nt cl by ::small 1 •ay . . 'I h diffi ·r nc ma be a ·cril ahl 

to local circum tanc , io mor r le ' ,· fosorablc xpo itio11 , to a mor' fi cun d 

comr o i ion of the o-roun 1, &c., rather than to a er n r, 1 atr 10 ph ric d via

tion. Thi m to b' prov d by ob enation · of a mor n ral charact ·r. 

Con icl r l a whol , mo. t f th typ of h Dakota rou p, r lat d 

to tho f our pre cnt flora, repre, n a mod rat lim t , lik th ' one pre-

ailirw now between th 30° an<l 4 ° of latitude north . rn1 v '(r ,tal 1 iyp 

more 1i tinctly haract rizcd by th ir 1 av . and which arc r ' COO'lllz cl by 

a11 the pal ntol gi. t alix F'arrus, Platanus a ·s4ra ', Aralia, facr nolia, 

l~iriorlf'Jid)'()n, nrenispfrJJIU])l Paliuru.· Rlw.· cc . nrr, :111 ('O-onli11atr, io j I 1 11-

i ··11 dirnalic cir ·um 'lane'·, or to the :amc av ru r' t 'lllP rutur , hid1 
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govern " at our time the gctatiou of th latitutl indi atetl ab vc. All th ,..:C 

type arc, th r for , pr cnt in th orth Am ri an fl rn, om of them 

with carcely any alteration of form . 
Pro~ "or He r has the am op1mon rn r ganl ·o the limatc of the 

upper Orctaccou er och of Greenland a inclicat :i by it flor". H i ju t 
now publishing two m moir , which, b id " th ir r at ci ntifi importan , 

and merely con iclcring the que tion of the relation of th fl ra o temp ra
tur , ar of high general intcrc t. 1 h fir t 1c crib a crroup of fo il plant 
from the low r Orctaceou of Gr enlan 1, re1 r ntin er t hirt-.; - j crh Fu id , 
one lycopodiac ou, p ci , thre Equi ta e ' nine Cy ade· , '11 on
ifor , fi \' C monocoty 1 <lonou , and one dicotyl donou , :p ·1 ~- Th '. ' " {T ta

bl remain , accordina to ihc au hor r Ir nt t) p of a tropi ·al or ubtrop
ical flora, and thi un l r th 70° of north latitud Th r fr vi.d nt1) no 
r lation wh, te er bctw n thi " low Oreta ou flora and hat of h Dakota 
group. But in a econd m moir, th author de crib an upp r r taceou 
flora of the ame countr , which, in it· . ential , , pp ar idcnti nl \\ ith 
that of the Dakota grour. It ha 28 I cie · of the g n ra Populu ·, Myrica, 

Ficu Sassafras, Proteoide3, Oredneria, Andromeda, Derm.atophyllit , Dio ~Ji
ros, Panax, Chonclrophyllurn, },fao-notia, Nlyrtophyllum, apindu , Rliu Legu

rnino ites,1 genera, which, ·with fi w exception , ar r pr nt l in ih Cr ia
ceou North Am rican flora. ·whatacliffi renc in the type.· of th. two 
grour · of plants fr m the am locality and of the , ·ame formation, n with 
74 , p ci , 42 of which ar cryptocramou plant , 26 ph uogamou · gymno -
p ,rm , amono- which are nine Oyca<l ro, indicating tropi al climate, and only 
one dicotyledon; while the other repre ent only 28 peci.c di tributed in 16 

g ncra, all dicotyledonou · an<l of tYI analogou to those of the pr nt orth 
American flora. The di tribution of uch a mall number of p ci m , o 
many a n ra of distant affinity i , hy it elf, a fact of gr at"' cio-ht jn co,1:::,idcr

ing the succe ion of type in their relation to a ological period , and con fmn, · 

th r marks at the clo e of the former chapter,2 But it is ·till mor r nark-

wand important informn.tion com s ju t now in confirn1n,tiou of tlJ i romnirk. From a 1 ti; r of 
'ount aporta, tho mos a.oci nt O.ora oftb rota eous of Boh min, whoo po ition i. similar to t..hat of 
h Dako a, gr ur, or at the ba of what the erman rrcologist call th qn::uler •a,od teiu, hero im111c

diatcly verlyiog the primitive forma.tion, i compo d mostly of di otyl donou 1 ave, wllos form are 
r •marlrnu l an •il gon to those of li Dakota group fl ra . Tb col brat d paltiontolo ist of Frauro 
r c111arks t h~it with tho di ot~leclouons leav the p cimens r pro ont only one sp •i s of 'oniC r · that 
llrn di o!,yl •donons leav ar large and of varied forms, a.11 :1.ppareutly r presenting n w typ-. wl1os 
xa •t d •terrnination will b th mor difficult tba.t they ov id ntly r pr s 11t .-y 11 t hotic t,yp , r 1;u 111i11g, 

p •rh :Lp.- ach 01w. t,h h:.1rn. t r of a wllolo family, and a.ppoaring a,: iut,ornr odia.t,o liuks IJotwc 11 ma11y 
rrcHtJ>. (If our pr .'C'ut onlor of \' Cgctation, &c. 

2 
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ahl to at two horizon. of t Ii am format ion. the r sp<'ci iv flora. cl J 

aLrno~ph rif)al cir ·urn :-d,rn ':-: wlii ·11 lw\' 

It. cm. vicl nt from \ ha ha h n form Tl :--nicl of' thC' <rroupi1w of' 

leav of the am kin<l upou . ,parat and limit ·d arC'a,· oft he DakoL1 g roup, 

a al:-;o o[ th ir o- 1i rally fiat po ition in th ,·and tone or upon tli :-;hall', i :1aL 

o-rown i11 the f-- ,1111 , 

ar found. Th 
'arriccl clown torrent and riY rs from mountain ,,,h e altitud coukl a count 

for th climati t1iff r n Th y do not eith r r pre ·nt a kind of ran ·

port ati n by Ooati1w i land. lik tho '"' e w hi h arc carri cl d wn h Amazon 

Piv r and -unk n ar it mouth· th are true r pr ntafo· ~ of th limat 

of that po ·h. In reo-anl to th r tac ou~ flora of Gr nlnnd, ancl lo the 

at m "ph ri modification indicated by th ir -hara t rs, w can a:-- y l ~ay 

" r · little. The facL' ancl their cau e will hnv to 1 ,]c

hrai ·d author\\ ho ha had under xamination th sp cim 11 r pr'. ·ntina 

th t wo g roups of plant . \ml we ma b c rtain that th <1u stiou , ill be 

fully n ·id r <l 1y him. I hull be p ,nnitt c1 ho" •yer, to pr' nt Lh . Ii w 

r ·mark : 1 L dmittina th r latioll of th flora of th Dak ta aroup \\·iU1 

th, t of th upper r tac ou of r nlanc.1, a r lation w hi h, thou uh recou-

niz <l a yet by gen ric affinity onl , app ar uffi i ntly los to authorize 

th' con lu ion tha both hav be n affi c d by id ntical condition of tcm-

pcrnt ur , . u ppo . .ino-, al o a ·ont mporan ity f th forma -ionL "' mi ht 

en ily account for tl1i r lati n hy thew 11-known fact the. t the j~othcrrnal 

zon ar wid r in proporti n to th ao- of the formation ., a fa, ·t r 11lt
in<r mo ~tly from a o-r atcr proportion of atmo:phcric hurniclit ,. rl h . amc 

r a on ha · be n ~urmi:;;;ecl alr 'tH1y for explai11i11 tr the id utity of' a 11111111> 'r of 

p i · of th ,v t rn T rtiary, e p cially of th li o-11itic m 'a:-;u r ,' of \ubon 

an l Evan ton, with tho. of h lio cne of ~ re nlanc1.1 2d. J h C"Ht. · , of 

th modiG ation of climat , i L~r low and c ntin wu. clurincr a pcriocl of 

t im , or r mark cl Crom diffi r nt formation. of th , an ' po h r ~u1t from i h 

hancr '!-i oflancl .-u rfac which moclif)' in a con spondiucr cl , err th inl n ity 

or (lir, Lion of Lhc lement.- which cni r into tli co mpo iLion of the atmo -

ph r<'. ca . rvrno- lo illu.-lratc lhi, , i.- r mark cl i11 pas~in · upwar l 

from the flora of th I nk ta (Troup lo 1hat of lh Eo · nc of th Ho ·ky i\foullt-

I ])r, J.,'. , JiayU<J U S J' •pOl'b1 1 / 1, p. :n~. 
G L 
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a111:. T' li e Dakota (rroup r tina up n P ,nnian lancl or d po 1 · 1 upon it 

·ho r ' :-: , ,rn uud r th inllu n of a lan c.1 ·hmai a ih' ' tHl ol' a .·taiionary 

period of lo1w tlurntion. Ii · ·lirnat ' wa: a ' ·onliu Y1 · <1ry aucl propori io11all 

cold. lon <J' p r·.ocl of -·ub i 1 n, 

c ion of d p marine formation re 

tac ou trata. t ·he op ni.no- of th n w po h, th Eo n and ton , full 

of focoidal r main , is brou aht up to th .·u rfac of th . a. Th fir t land 

that cover it i · ~ ill like th low lancl, u11cl ran atmo. ph r of rnpor.·. The 

clirnat i. pro1 ortionally warm, or at 1 a th m an t m1 ratur i : hi rrh 'r, 

and the yccr tation ar p ar · in ·act r laiion to th atino:ph ri c ·1r ·um-

·tanc, . It i: a tim for a luxuriant v <Ydati n of f rn~, of palm ;-: of h 

bo<r<ry planl-· which fa oc th rowth of p 'at, and th h apina of 

l>l matter in a ucce · ion of b 1 which have aflcn a.rel b n d • ompo~ ·cl 
into co 1. That thi v a ta io1J. he. · no r lation -v hat r \.\ ith hat of the 

Dakota roup i matt r of cour born or . tul 1i h d und r totallyc. 

(liffi r nt in fl u nc and cir um ·tance ·. 1 h Effi r nc b twc nth flora of th , 

Di.tkota group and tha of th fo rmation , hich I all Eoc n 1 t h r •fo r , 

aLLributabl to a chau of climatic influ n c:, rather than to diffi r nc of acr , 

a conclusion adrnittablc for all the han a · indicat d by eoloo-i al fl ora·._ 

But on hi. as rti n, and p cially in r o-ard to it~ appli cc tion to tli , 11orn ~ 

of the TerLiary roup. of he "\ c. ·t, nothin r more can be :--aid un til tb fo. ·sil 

plant of the.· fo rmation. arc pubfo:h cl , a work pr pared for anoth r olum . 

I r crv for that tim · al ·o, the di cu .- ion on thi n 'W hypoth . i · : hat 
gro ups of icl niiu1l i<r;-;i l: , ':pccially vcactal 1 one , d not prove or indi at 

co11Lcmporan i ty of th ' forrna ion. which th y haractcrize, when th ,' form

ation ar ob · rved at gr at di tan e or un l r liffer nt d gree of latitud 

9.- DE CRIPTIO OF SPECIES. 

It i not po ibl to attach any importance to th priori ty of nom ncla

turc of o-callcd ~ p cies of fo ·il plant.· , as Iona a. th ey arc known from mer 

de cription . 'J.111 analogy, not to a) the pcci-fication, of fo 1:Sil le~ve i · un

certain enough wh n the d cription arc illu trated with carefully ma.Jc 
drawing or Gcrure · which cl arly defin the e s ntial haract r , the outline 

or er neral form , with th nervation of t h~ leave . In th writt n r or<l. · of 
v <rciabl fra<rm nts, c n of whole and w 11-pr . n d leave .. , ·h ✓ cl . crip

tion.·, tliou<rh ·xact th y may be, arc alway.· ubj cc eel to rr neou rcpre-

cuta ion · of Lli ' min 1. For th . am r a on, I on ·idcr not only as a ri trhi, 
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buL ns a (1u1j, 1o rnodifi, 1mm anl1 dc~criptiou M of fo::,;il :-;p · i ':-; \\ liich T 1n·l., 

hav p 11 bli~ h d fo r111 rly, w Ii 11 ev ' r th i :-; ·ha n c js dc 111 and ccl t • it Ii ; r h. 1I1e 

(1i:-;co\ ' ry of' mor p 'rf, ·L ·pceimcus, \\·hi ·h rnl y :-;how 1111<1 'I" i1llo1 IH'r li gliL 

th r bti n of a plant, or by th r cocrnition or cliff r .nL clinra kr;-; \,·lii<'li 

w r not ob n d in a pr liminary ~xarninati 11. 'l'h' fir, t f-})C ·i111r11s f"11r 

ni:-d1 c1 rn ' wer · comparativ ly fi w, mo tly in ornp1 l' and I wa:-; re <p1 st cd 

to mal ·c an ·xamiuation of th m and to d crib 1h m, aL l 'as{ in a pr ·ur

,·or) way, in a v ry hort tirn . 1 h y w r th mat rial~ from , hi h wa, 

\niH n and pul li. ·h d in th \..111 ri an Journal of ci n c and rt vol. xl i, 

Jul) 1 >GS, th . lh p r on om r tac ou. fo il plant from bra ka. Since 

that Lim I hav not on13 r iY cl a laro- numb r of pccim n from th 

D, kota group but at t"·o diff r 11 t im :s I lun' he n ov r th fi 1d for 

the pmpos of .·tndying the dii-.t ribution of' th' fo · il plant ·, their rclatio11 lo 

loci1liti f:: &c., aml lrn.Y' hncl opportunitic of' 011 tin a a numb r of' sp cirn 11~, 

ju a b tt r tat of pr , nation, and ,dmt is .·t ill more a<lvanta J"Cou -· for the 

xactiLud' of th d ~t rmination of fo · il plant , to compare in p1nc diffi r ·nt 

p c1 . Of our::i th c prolong d tudi and 

th in r a ina amount f mat rial. · may alr al account for, and r 'nct r 

cu abl , me cliifi r nc in the p ification. · and th ,ynonymy r marked in 

th following d cripLiou . 

l\foreov r, at th tim wh n th fir t d rip ion of th e fo~ il plant 

w re rn,u1 , h r \;\ a no hin a a t kno ;vn of t h cli o 1 donou 1 'a of 

th e 1rctac ou .· , ith r of Europ or Am .rica x pt h littl , hi h had 

b 11 publi h ~cl in th Pal ntoo-raphi a, l ti hler, Z nk r, '- u I Dunk r, 

and in t he P llylLites er Jtacde rlu braska by H r. , r mark ,d b thi ~ 

author D l )' , ho hat' a laro- coll ,ction f] av of th' 1r 'in · 'O u.· of ix-la-' . ' 
Chap ll in B ]o-inm, had a(lrnilt <1 tlrn our fo:sil l 'av·. of th' l akota crroup 

hacl no r lati n ,\ hate r with tho: of B ]aiurn , and that thcr ,for no ·om-

pari , on could h made betw n them. inc · ~ 1aL time, 

hau n ha. publi h d, on th Or taceou flora of i .cl r h na of a,·ony, 

what he call a Contribution to the acquaintance of the olde ·t dicotyledonou. ·pfrmt · 

of our earth, and II er, al o, ha· giY n on the •r ta ou: flora oC 1\lol lin, in 

foravia, ancl on that f Qu cllinburg, two Yery fin quarto m moin, affon1ina, 

li I-:: that of }< LLin cr hau n, a fi ,, poi nL · of ·omparif-on for the pr ,·e n L , -tucl) 

of' the flora of Lli · Dak la group. otwith.-tall<litw thi · ·uppl 'Ill · 11L of mat·-
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ri-:d ·, it i, · c riain that this florl i ~ till v ·ry imp 'rfi ctly hlO\\ n in it t:l ntial 

clw ra t r · and it 
A , aluable a"' i· tan · h·1 heri11 nv 11 rn iu th r 'Yit--1011 of thi mrmon, 

and 11 the no-n in o- f the plat' · by Count a1 orta of' ~ix. n 'xann-

nation of th ' fir t l roof; f t h plat r la ion of 
'ome lea c important r mark whi ·h 

the oToup and th limitation of ome g n ra. thankful acknow1 d er-

m nt of hi · on1ial a · ·i ta11ce i, a pl a, ant to me a ha b n the xcban o-e 
of views and the int rcour , ith a pal nt 1 gii:;t of high a ·tnudi1w and 

o ju tly celebrated . 

CRYPTOGAMOUS PLA T . 

Tlwlloplt yt 

Zo ARITES DIGITATUS Br<rt., Pl. i, F iO'. 1. 

l•roud flat, m mbranac u , dicbotom u , branching in an ucut augl of t'Uv rg n ' ; divi ·iou n.s 
Lroad or broa,lcr tlla.n tu rouin a:x.i , liu ar, ntirc, olJtu c, slightly cnlargiug upwn,rd. 

Fucoid s di aitatu , Brrt., Ili t. d. cg. fo . p. G9, PL ix, 1 io-. 1.-Zonarit · 

digitatu , Geini tz, Dya ., Pl. xx i.-L qx. in Ha d n R port, 1 72, 

p. 421. 

Our p cimcn i compl t than the one fiD"nr cl Ly Bron anit rt. 

It i brok n on on id , an l merely r pr nt · two of the diYi ion ,• of the 

plant. Th , one c nt. broa l, liahtly cnlaro-ino- upm1r<l , div r iu r urn1 r 

an an <rl of 20° , arc appar nt]y of thin rn cmbranaceou t xtur , m r ,ly 

marked Ly tbc irr gularitie of t he urfacc of the calcar ou, clay ov r which 

th plant i pr , crv <l. o diifcr nc i ob ervablc b tw en hi and the 
European fo rm, exc pt in the lio-htly broader 1z of the divi ·ion . 1.'hc 

main axi ha the arne character as the bran he,, lightly enlargina from 
th ba upwards. 

rrhc r lation of th e r marn has not yet be n poRitivcly a rt, in cl. 

S h nk, in P al ont. xi, p. 301, compare. it to Cyclopteris digitata, Brgt.; 

a fern of the Oolith . Schimper, Pal. Vcget.., p. 186, r j ct thi 1rn10n 

from anomaly of character , and would con ider it a referable to the 
.Jean-Paulia, Un ., whicb, to , repr nt p cic of unc rtain affinity r lat d 
to fern . 'rlrn a ociation f th e fo il r main with tho e of animal of 

d ' p rnarin wat r, large Ammonites, Baculite , l nocerami, i a uffi i ut. .in<li

eation of th ir ·uLmarinc origin, and if th y r pre cnt a plant it i · truly (, 
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Fucoid. It may h , how v r, a kind of f-;pono- ', n. it r . mblc ._·om tulrnlo 

p i . of thi cla b it puncL1t' or pcrforat d-lik . urfacr, an npp :1ra11 

whi ·li a~ r mark d abov , ma5 b du io i h porous ornponm1 o! i he rnal ri ,'. 

JJabitat.-Niobrara crroup of ihr \ in· ou ·, ubollt 1 0 (',ct alioY(' 1 he 

top of th Dakota oToup, ix mil north of Fori Ifork('r; on th hi<rhc~t point 

of h livid b b\· en •alin 1 rk ancl •mok · lli.11 1v r. It i , th r , 111ixf'd 

"' ith a prodigiou quantity of fo il h 11 . It, i th , oul3 p ·1 • d · rib<'tl 
in thi paper from out of the Dako a aroup. Iu hurop it ha b '11 r · )g-

11iz d in th Dya · or P nman. 

Filices. 

LYGODI M TRICROMA OIDE , p. nov., Pl. i, Fitr. 2. 
Pinna Jin ar from tb truuca.t ba c to th rniucU , nlargccl and lolJ c1 up"·anl from th forking of 

th rn c1ial ncl'\' ; v in uroaclly obliqn , <1i tiuct, ·irnpl or l>r:rn hi11g from tl.l ba c. 

Lvo-odium, (?) ::;p i :--, L qx., Am rican Journal of and Art , Yol. 

xlvi, p. 91. 

Thi fragrn nt of a :fi rn, too mull for xact cl termination, \ a doubt

fully r f--rrcd at fir t to a Lycrodium, thou ah I do not know of any . p ie of 

thi crenu · to which it ma) b r lat 1. Of all th fi rn which I lrnv b n 

ab1 to cornpar , none a1 I ar io has any mark d analocry \\ ith it but 

Trichomane pinnatum, Schwartz, and thi · only by th charnct r. of it low t 
prnn ·). The frond of thi p ci s, "hi h inhabit th northern tropical r -

<rion. from M xi o to Brazil i Jan colat in outline, imply pinnat , "ith 

lin ar pinn in the fi rtile tate and o, al lane olatc one in th t ril · frond . 

In th ·e, the low e t 1 afl t i of: n cnlarc.r l and lob d from th mi lclle up

v ard, by the forki11 a of th rn dial nerve, xactly a in the fo ·il fra<rin nt. 

The analo y i r ncl r cl mor mark d by the 1i p ·ition of the v in , whi h 

in th li, ing p cie arc fin , ve;·y clo c, <li iinet, sim pl , or hranclrin , going 

ut in an open ancr1c from th thick co.:ta with xadly the arne c1 'gr , of 

divero· nee a n in the fo il l ci . 'rh fo-:: il fragm nt, how v r, i 

of a coriaceou t xtur , whil Triclwman es p ·cic are more g n rall thin 

and m mbranac ou . Th cl are f r la ion cannot, th refore, b po ·ifo· 'ly 

a ·c rtain d without 1 tcr pecim n . 

1-Iabitat.-F rt Hark r, Kan,'a:, Leconte. 

Hnrn TOPIIYLL M CRETACE r, L ..r1x. Pl. i, Fia . 3 and 4; Pl. xxix, ~ j(r. G. 

Frond m murnnac on, or ubcoria 011 • pion Jin nr obloug, piunat ·ly divid .c1 iuto obhnccoJa.t 
r cun iform n.lLrnal oliliq11 pinnnl . , d curring to tlio conv x liglltly wiug d ru ·lli , ruor or less 

d r ly l>i-trilohu.t ; lol s utu , imp] u .rv cl. · 
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T(1J .'l?eno71ltyl!um er tac 2 m, L qx., IIaycl n'~ Rcporl, 1872 p. 4~1. 

A· n from th ficrur ~ w 1h v thr :-;p cimen · of thi.· . p Th 

on n a nnrrow linear Ian eoL t I inna "ith alt rnat I innul 

rno r ond, :r io-. 4, r prc:-;cub an 

upper or t rmin( l lob f an appar ntly larg r pinna. rl h third i~ of the 

·am character, ,, ith 1 1w r narrow r lob . Th ., fn o-m nt · in li t ac. 

·1 ccie ,ariabl in it mod of <livi ion arnl in th iz of th I innules whi h, 

how ver, have th ame en ral form and the (_ m T h t xtur 
of thi~ :fi rn nppcar -· thickif-h uh oria 'OU , · UJC 11 ~n ' c u<l th ,ir cli ·hotomon 

.· irnp1 l ranch :· ar w 11 m(_ rk d, and a nd to th npp r lord ' r~ of ach 

pinnul , whi h th y .·om tirn mark by clq1r ':-;:-;ion into a ,·mall not h. o 

~pr ic r lated to thi ha · b n c1 .·crib d, ihou o·h it may be ompnr Al 1 

Sphenopter · John trupi, He r, of the Cr tac ou flora or orth r 1ila11<l, 

\re. I. p. 78 ; 1. x1iii, Fi()'. 7. It· analogy i. rnth r with . p i _., of the 

: Li u of th Sphenopteri · lzymenophylfoirl s mo. L1 ' r pr . ntccl in th e arhon

iforou. m n, ur .-,, and .·t ill m r ,, ith a numb r f . p i .· of ll!Jmenopln;!lum 

of Cul>n, or f th north t r pi cl r -ion of t hi ·· continent. 

Dr. e\, hcrry in ote on the . ·tinct floras, & ., p. 1 , hn:-; <1 Rc rib d 

n , Spltenopter-is corruaata, a :peci ,, hicb, fron th· d :criplio n, ( t 1 n.· t ~ ''ll1,' 

r ltlt <1 to thi .- on . 
IIabitat.- ◄ io-bt mil . outh of Fort Harker, Kan:a.. 

Pi1111n. cori uc ·ou ·, liu ar bnccolat c ol>tn .- , alt ·rna.tc1y <'<1ually lou <l; lol> . di join t <l, 
turn ed on t. id <' ol, t11 .·o ; m edial vein thin, uudubting ; di ,· i ious a] ornate an<l alt mat 1y bran bing in 
~implc v inlets, n ·ccutling to tho uonlcrs. 

Th mall Lranch, a pinna, r pre nt d by the p im n i 2 en 1-

millim ter broad, n r t h abruptly attenuat cl ba c, 4 mil-c 

lim t r:s near the obt 1"e poi.nt; cut in obtu lol , the four inf rior one 

<li~-,jointed to h low th middl , nL rcri1w upwan1::s to a Y ry obtu point and 

turn <1 out idc, the u ppcr on . connect cl nearly to the border , whi h ar 

.-li htly crenate, by t he impr •~:ion oC 1 lie v in ,., or the wrinkled urfa · of h 

pinna; '"' condary vein alt mate, clecurring to the micl<ll one, whi ·h t hey 

join in a cry acute ano-1 , ( lt rnately pin11atcly and im1 ly hranchin t wi ·c 
on ca h ·i] , n r ly ·t hrice, h 1mm 1 a c ndi1 a- to t h border . 

fiucl t hi pe ·i fiu-11r (\ n t de cril cl, in Flore Jossde de S ezan , by Sn.p-

ort-a, p. 3 · 2 , ith th r m, rk Ornt it i:s . ti ll in di tecl. Th fragm nt from " hich 
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our Gaur and c1 ·cripi.ion i macl . ii' rnn h 1ik thai figurrcl hy ► nporta. Tlirr 

is, ho,, v r, om lliffi r nc in th more d cpl) <li~ onn t cl lob .· · in the 

·li o-ht1~ T nu1at bonl r~, a ·lwra ·i ' r \\ 11i ch ma b' au.' cl b) ll1c wri11kl cl 
:urfac of the l an i · . p ially in th ; di . po:-;ition or the icrliury vi,wld:-; 

mor Yid ntly alt rnal , and of th ·· OtHbr , 011 . m r' <le LHT<'111 i li;111 

marked by th nhrcr <l fiaur f i.h author. Our f'rn<nn 'nt h, :-- al:--o a· 

vid nt a d o-rce or lik n ,., by th form of th 1 an t t O Raplwd£a, 1Jl('llJ'Ojl

teroid , D b. et EH. n:-; figur cl in th Acrobyr n ofih, rclc · 'O UH of'Bcl<rinrn, 

I J. Y, Fi . 2 , and by it n n ·ation to th .·arne ·p i a figur d nlarcr cl, 
l l. iv, Fi a. 25. Ind ·d, it eem " i.hc. t th Am ri an form i~ no ·"' p cifi ally 

di tine from the B laian on', \\ hi h by its liIB r nt fracrment in li at a 

:e ,rn with a polypinnL t frornl and vn.riahl divi ion 

I-Iabitat.-I a11. •af-:, Prof B. F. ~Iudae. 

3. GLEICHENIA KGR IAXA, II r Pl. i, l! i (Y::;. 5, 5\ oc. 
Ji'roml pinnn,t 1 · <li\'ic1cd · pinu, loug, linear, piunn.t ly qun.l ly loll cl· lol c ncnrly n,t right an o-](' 

to tb ra l.ii , s parn.t d to near tl.i ba ·c; m c1inl ncn ·c thick, piuua.t ly 1 ranching; \' in forking at l llo 
miclul . 

Gl ich.enia, kurriana, II r, Flora v. 1\Iol tin p. 6, 11. ii, Ficr:--. 1-4.-G. lcur

riana (?), L qx., Ilaydcn' R port 1 72, p. 421. 

Though the branch of fern d ~cril d h r much r ,· mbl : t h , pc ·i . 

d crib l by H r, by th form of it pinnul' di .. join cl to b ,low th' middle 

l y a narrow obtu inu , identity of both th e f rm i , ho, r, doubtful. 

'j h ' cliffcrenc in th haract r i. mor mark l b tw .en the m ri an 

p cim n and tbo"'c f Mol tin, than with a mall fraam 11 · f a pinna pub

Ii h c1 al ·o by Ile r from the rcta eou formation of Qu dlillburo-, and 

whi h th author r f ns with doubt to ihc am .·pcci . : Quedt. Flom, p. 5, 
PL 1, Fig. 3-4. Th pccim cn from }\fol 'tin, h \\'C\' r, arc f'rnciifi cl while 

th e la t ar teril , and thi:-- ma) account for th diffcren e or th fa ·i ·. 

From the foletin p cim n th American form ntiall (lift ·r by pro

portion Uy hortcr, broader, mor obtu pinnul , mor open too, or n arly 

at a riaht angle tu the rachi , and from both the Europ an .~ p cim n,, by the 

fork d · condar in · which ar marked . im11 in th' cl :-; Tiplion: arnl fiO'-

nrc. of the author. By thi ·h( rnct r our mcrican .·p i s or Yuri t would 

h mor, 'lo, ly relat cl to Didymoso,>orus comptoni[folius D ·h. t Elting. a. p -

·i from th 1retac ou ~ of Aix-la- hapell ,, "hich, with a .: m wh, t like 
form of pinnnl . , ha: it:-; v in · al.-c, f rk d. rl he fa ·i ':-5 of 1hi, la.: t fo , sil f; rn 
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r pre cni cl in Kr id f1 ra von a h n, I l. i, Fie, 1-5, i ·, how Yr, 1iffi 1 r n1, 

th lob b ing , hort r, l di tin tl <livid cl, and rath r turn d upward 

than h riz ntal. H r from he B lo-inn on , pc-

cit lly on , ccount of th -·irn pl in th :i\I 1 tin p ~ irncn:, w hil 

he ar om nn fork d in lll . 

them imr l , xcer t the t" o 1 wer pair of i \, in the 

m rican form all th , in ar fork cl, , hil it ha the ·am facie a th 

Qu dlinbur cr pecim n , I Lcli Ye that all t he c Creta cou fraarnent r l r -
nt the , amc p c1 , . For thi r , on I do n t ,, i h to incr a th nu1nb r 

of .pc i from haract r of little im1 oriance arnl rar ly p rman 'ni in the 

fe rn · of thi , roup. 

Habitat.-In a ra i11e, three mil · ca of Fort IL rk r. 

ToDEA (1 SAPORTA EA, p. nov., Pl. xxix, Fi . 1-4. 
Froncl larg , coriac ou, , lJi-tripinnat ly c1i itl d; pinn ro lin ar or 

Thi be utiful pecic i · repre · nt d by a number of pe im n , ih 

Iara t of \ hich, F ig. 1, how the point of three appar n ly parall l pinn< 

3~ centimet r wile, cut down nearly to he rachi into erect patent, ·implc, lin
et r lane olat , ntir , , harply-pointcd o-rn nt , d currino- Ly th 'ir ba ·and 

forming a narrow border along t he rachi to be point of uniou with ~ lov r 

a-ment. Th c lobeR, mo ·tly equal in len gth upon the am I inn , ar from 

2 to 5 centimeter Iona ancl from 3 to 8 millim ter bro d. The n rv tion i 
remarkably imilar to that of omc licotyledonou 1 ave ; tbe lateral or cond

ary implc v inlet in an acut angle to he middle nerve, (40°) ar clo c to 

each otb r, 2 to 3 millime er di tant, I arallel, a, cending in curving upward to 

th bor<l r , which they follow and join the upp r veins, forming ucc · ·i, e 

bow or fe too11 . The vein are g ncrally sim plc, eparated often by T r

tiary hortcr vinelet wbich di appear tovrnrd the middle of the principal 

rea into large ar ol , by clividing on both side . The relation of thi fi rn 

tu Todea, a g nus of the ection of the Osm,undcece, is in licated merely by 

th - form and mode of divi ion of th pinn ; but the n uration i diffi rent 

from that of any of the living pecie of thi g nu , ev n from any peq~c of 

£ rn of our tim . It i omr arable to Monheim,ia aqui g anensis, De . ancl • 

Ett., Acrobryen, p. 31, Pl. iv and v, Fig. 6. Of cour e the xact relation f 
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111 i:s r rn nn not he po, it ivc]_r k110,,·11 ,1:-- lon g n:-- ib Irn ·1i ft ·at ion ha"' not be ' 11 

<li:-- O\' r cl. 

1-labitat.-Knn a~. R nil di ,· ·o,· red and ·0111111rn1i c ill ·d hy Pro.fes-

sor ~ludrre. 

PlI.iiE O ' A lOl , ' PLANT '. 

1. PTEIWPHYLL ~I "? IIAYDEr II, L ..., qx. Pl. i, I! i ;: . 6 and Gh_ 

Pt ropltylluni haydrmii, L q ·. in part, Arn ri an Jonrnal of c1 'nc and 

Art., loc. cit., p. 91. 
In th pap r nhO\· ' reforr c1 to, I 011 id r (1th' Cralrm nt ·· h ,r <l ' crib c1, 

to <r 1h r with a on , a r f rablc to th ' er nus Pterophyllum from thci r lik -

ll to Y ,a,tabl oro-an of h ·am kincl cl crib c.l arnl fiaured Ly Sti hl r, 

rn PalCEont., , ol. v, p. 7G, Pl. ' V, Fio- . a and d, 1md r the nam of 

Pt )rophyllum rne tinm. I hav' n uothi1w ·111 , in the publications of 

rec ·nt autho r , \ hich 11iaht ai, any lu to th tru r lat ion of thi v er ta-

bl . It part a nt d, Fio- . 6 and 6\ are id ntly r latccl by their 

fi rm and chara t f rabl at lea t to th ' am 

ge11u~, th frond p11111 att nuated at the ba and 

not ~ -~il in th ir "hol wi 1th; by th mall r iz of th · l inn and he 

·l ·nt1 cr c1o ·' tri c.' "ith \\ hi h th y are marked. In on idering Sti hl r' 

. pc ·i , ·hirnp r only r mark ·, in I al. V t., p. 1 , h" t probably -hi v g-

etabl . hould be pa.rat d from ih genus J>trrophyltum, on account of th 

thickn f th ra hi . But the plant i l ft by bim \\ ith ·p of' m1ccr-

tain affinity. The c n , t o, b) its lik n ;-;8 to that of Stiehl r' , Fio·. cl, wa 
for th , am J r a. on r .f rr cl to the amc 1-inrl of vea ta.bl . I ha c follo, d 
Prof· or Ifr r', ad i m paratiua i a.· rn. hr ref rahl, lo Conjf ,r · 

1-Iab'itat.- 'Ur D 'catur, ·bra kn, Hciyden. 

Conjfer<E. 

A n rnTITE, ER B, TI .1E L ,'qx., Pl. i l< itr. 7. 

Con oblong :Llm1p t ly narrow d to a , b r t p dicol, cal ·s broad, truucato, n.11 r es 1 n,uc1 imbricated 
in spiral. 

7 L 
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Pt rophyllum haydenii, L qx. m I art, m ncan Journal of nee and 
\.rL , Zoe . cit., p. 91. 

Thi con , a r mark l abov , wa at fir 1, r fi rr c1 to Pterophyllmn hay

denii, from its lik n to that whi h i (1 crib cl l ti hl r, Palfont., 

vol. v l · 76, PL xv, Fig. d, under the name of I'. erne ·t ·n<2. °'\ ith u , a in 

Germany, the fragm nt of th cone wa found in the ame locality a the 

pecim n of the frond and 1 av ; but not in clo conn ction. Th e 

ca ual circum ·tances do not aifor<l. ufficient an hority to con idcr a id~ntical 

·with a branch of Cyca lee. a t r bil r fcrabl by it· hara t r to the pin 

family. t m · and 1 av of Abies or of Arrwcaria haY al o b n found in 

th e 1rctac ou of the Hartz fountain , th qua(l r. ancl~t in of l31ank nhur<r, 

a n.1 ·o in the Dakota group. Dunk r, in Pal ont., Yol. iY, l . 1 0 cl -
cribe , under th name of Abietites, three pecic , t, o of , hich, A. cur ·i

folius t A. hartia1:, Pl. xxxiii, Fi0 • 1-2, bear 1 ave mor r 1 
im a.rd and nlarcrino- up, ard to an obtu c point. Dr. N wl rr ', in 

_ ate on extinct floras, p. 10, d cribc from age Cr ck ' ebraRk frag

rn nhs of 1 ranche bearing broadly spatulate obtu ·e leaves un l r th 11amc of 

Araucaria spathulata, which appear r lat d to Dunk r' p c1e . In c n ·id r

ing, b r for , th r lation of habitat, w have i h same anthorit for r ·G rrin r 

thi cone of Cr taceou ao-e to Conifer a. to Oyen. lcn;. The d ·cription can

not add much to ,, bat ma) be ·e n on the fio-ur . one of the ·cal ,· cm 

to hl Y Le n pre ervcd entire; they arc broaclly o, al or rounded , mootb, 

truncat at the top, an appearance du probably to the ro. ion or le truction 

of part of the ·cal ~- A the ·tone whcr in the fragment i imbedded i very 
hard, it wa not po ible to ·ee anything of the ecd , if there arc any, coverc l 
by the e cal . 

Habitat.- ar Decatur, N ebra ka, Hayden. 

SEQUOIA FORMOSA, L qx., Pl. i, Fio- ·. 9 and 91>_ 
Con ·1 indlc- lrn,pcu, tapering upwanl and <lownward about in tl10 same dogreo ; scn1 s closely 

nppres d, rhomboiclal. 

Sequoia Jormosa, Le qx., American Journal of Science and Art"', Zoe. cit., 
I. 92. 

Th cone i 4, centim ter long, 1~ centimet r broad in it wide t I c rt, 

b low he middle, tap ring upward to a point and downward to a hort lend r 
p dunclc. 'I h cale , a, een Fig. 9b enlarged, are round din the upper part, 
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rnl1-ro,,ccl dowm,ard to n.n oblus poin1 ,. urround ·cl h) a11 inllnl cl 1nnr<r111 or 

thick hord r, and mark cl in th 'ntral pa ' 1> 1 ,,·ri11klc. · divc' r<ri 11 g from a 

mall round point. nnd r i.h upp r borcl L Th, width oi' tli :-;c t-;cale:-; i:-; aho1d, 

4 rnillim t •r.' ·c1ch way, b ino-, ho,, \' r, ':--p cially i11 tli c uppC'r pad of' 1li c 

co n , a little mor' 'xp~rnd cl on ih Hid s a.ncl broncl 'r than lon o-. 

rlh' r (er nc of ihii' fin con io th ()' llllN equoia i,· not po:--itiv ·ly as

certained. By th po itio11 and th form of i1 N • al :-;, it r s 111 hl ,:-; the con s 

<l ribcd in i rnb. Flom cLcr ·1o,w 1lt, (vol. ii p. 1 4, PL ·lix, :Vi ·. 2ri alld B) 

u11d r th n{ me of B 'raem m-inuta. a ~p i which i · r pr R 'nt d b b Lt r 

8p ·im n un<l r th mun of Cunninghamite terrzb r aii by Etlinalrnu _, n, in 

hi · :rride Flora Von ]\Tied r ., (p. 12, PL i, F io·s. 4-G.) Th one · of t hi ~ 

·p ci :-; ho\\. 'ver, arc pr l orti nally ·hori r and hroaclcr, mor ohin~ , tsOrn -

ti 111 '~ n arl y ronrnl and the ~ al :--, mor 11 larcr tl in the rn id ell ' <lo not ap

pc,u rnnr1 · d hy an i11!lat c(l bo rd er. In my c1 -. riptiou Zoe. cit. I co rn par ,d 

this con to Amucarites temb rai, Gopp. a,· fio-ur cl iu H r s rwelt d ' r 

ch,,· ,itz, p. 310. 'l'hi s :p ci :.;; i · a ynonyrn. oC St inhauera minuta, 1ie rnb. 

(Zoe . cit., Yol ii p. 202, Pl. hii, F iers. 7-15.) 1 he relat ioll, how v r i di ;-;-

proY tl l y th am of cfrffi r n e n.~ \\ ith the form r ic' pe i , th 

, cal ' nlaro-ed on ihe id c:-;, without a 

bo rd r, and on and pr portiona.lly broader. o fo ·-
il ·on d rib d a y , to my _knowl d r a lea~ t, ha . ·uch a tap ri n ·0111-

cal form a our ·c pt th Lip ·danthium mic:1·orhombeum, hp., ficrurcd in 

·Ii nk. Foss. Flora d. r nz ch, (PL xxxii, Fig. 8,) which on id red n 

the in!lorc:c ' 11 c' of ·o m ' y acl w. 
lfabitat.- ar D catu r, ,J>rn :s ka, Hayden. 

SEOUOIA REICHE BACIII, II r, Pl. i, F ig. 10-101,. 

ntl ; foli:w ous sc:1,lc rnmpl tl, de ply 

Sequoia reichenbachi, II r Mol t. lor. , p. , 1. i, Fi 1 • 2-3. 

Th on i · cut rti ·a11 , and it · axi , lik th r c pta ·l ·: of' the:-; cl. 

and th ir follic] ", i ' xi o;~ d o vi , . It i rntt-r v\ ]y oval 1rnrrowc<l to t lie 

1rncl 'r p duncl , a li1 tl · more Urn11 1~ c 1 ntimctcr.- lo1w and 1 '·11h111 L 'r 

wide. The r 'pLacl i r ., .rnpty but di ·t inctl ·ut into th :stone a· in 

Fi a . 1Oh ~ornewhat nlar c.red ; the ,·cal -, ( 11 l foll i -1 ,. · ar · vcrti ally and d c:ply 

imb '<lcl cl and th ir .-hap un<li, ·ti11 rudrnbl ' rl he ax i,' i.- mark ,(l \ i h d p 

p rforation:-; i1Hli ntin ,cr thr point · >f attachment of' the r · ptad ·~. 
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I hou1d lrn,e b n litipo · cl to pa.rat thi on a. r pr nting a di -

lin L .·pcci :::; on ac ount of it. . lend r axi~ 1 nd r l ran ,Ji s ancl ·hort r, 

mor : op n at 1 ,10 r pLa·l .- ; hn th i r:-- ar · not of p siti\ 

;-;pccifi irnportan aml a:::; w do not know the lcav . ol' 1lii. onif r, 11or 1he 

form of the cal of th ··trobil , th clo uot auihoriz a muliipli nLion of 

nomen ·latur , p ,, h 'r II r ha be n <- lr ady 

d crib l in it c1i~ r nL There 

al o a probabiLly of id 

h n des ·ribccl fr m ih pp r fl rn from 

r (' 11 l di:coY ri c:-: :c 'll1 · to l 

H f-- boultl b ' r ·mark d ho\\ ·v r ihaL II ' r re l' · r. · io hi · :--p' ·ic. · 1unnincr-

ham,itrs ternberrrii, Etbno-., to whi h I hav ornpar d ih form r f-}), ·ic .-, 

recoanizina po iti\· cli-ffi renc . on of' ur r U ou 
bear in it gen ral form and iz th . r ich nba h · a that 

f equoia formosa bear to the c ne. l It; th r -

fore , ih Euro1, an form b lon to ih am :pe i , 1 r ichenbaclti th on• 

of our~, Fio-. 10, i 1iff r 'nt ancl may r pr · n a ru. h d dry con of . for

mo a. 'I he r hti n of the e tr bil cann t b po 'tiv ly r o rn iz l a._ 

long a. the leave and cale are unknown. 
Habitat.- ine mile outh of Fort Hark r, Kan. a . 

GLYPTO TROD s GRACILLDI . Le qx., Pl. i, F.io-. ·. 8, 11-11/ 
Bran he.· fa.' ti g ia t r ...- ry slcnd r, tbr ' :td-lik , mu 11 diYid d ; l :-w e imbri cn.t , :tJ J)l' · 

ing a t the ba ·c, linear hnccolatc, more or 1cs a.l>rnptly point tl; couo natTO\\, c lindrical. 

Glyptostrobus rrracillimus, L qx., Arn 'rican Journal of ci nee and 

xlvi, p. 92.-FrP.nelite · reichii (. ), Ettingh ., Kr id flora von 

12, Pl. i, Fig. 10.-Lycopodites insignis, Reich. Bronn L th 

1846, p. 577, Pl. xx iii, Fia. 13. 

The I ccimcn where thi. small "'peci :s of Coni·fi r is pre · r d arc 

UT gularly covered or p rforatcd in variou:s direction by the de p impr · ions 

of thr acI-lik branch "' ' carccly 1 millimeter thick, round and knotty by 
the ba e of the leave , which app ar a placed in whorl or by four. The 
branches are irr gular i.n their di.vi ion , ither alt rnat or oppo itc, or 
on - idecl, f variou 1 ngth, erect, cro, ded, with 1 ave lo ly appre cl, 

imbricatcd and bi.form, ith r lin ar, lanceolat , h, q ly loin l, or ·ho rt r, 

mor abruptly point d an l liahtly ob u , without trac of a m dial n ,rvc. 

A . n in the ficrur . lld to/, much nlarcr d, the low r part f Lb 1 ( v . 



53 

... ' nr lightly narrO\\ c1 from th mi<ldk tlo, mnm.l an npp arnn c r, uHina 

from th ir on ·nvit · in th' C'lnbrn ·i1w o!' th ,'lC'llls to\\·an1 i hr hn:--('. Tli, 

tOJ) of' om of lb · lmmch · is '!11anrccl hv nn :u:o-lomcrat io11 of' :--mall .-cu lc.· 
'- J . ' 

who:-;c form, a· far n:s iL an be H'c<wnizcd, i.· [i gtrn'c1 llc C'nbrgcd. Thr.'c 

ar appar ntly rnal ·alki11 · of' tl1 • pbnt. One of' t lte 1111nH·ro11:-- :-- p< ·C"i11H'11s 
cov r ·cl with brnn ·h '::- of' Lhi 1iti1c onifi,r i:-; ira\'(' r.-- ,cl by a :-:1nall llarrow 

cone \\·hi 'h npp ars ylimlri , 1, but of ,\·hi h only n, [i,\\'::.; ·al nrc Yi~ihlr. 

Th e.e ar rlwm l oi(lal in oullin . point cl at the rn r., mark '<l in 1ll , n1idc1] 
by nn ornl clot wilh thin, lin ar ·lo~' :-:1 rin:, tliv rc,i11 r Lo 1]1 honl rl'-i: Ii io·. , 

nlar<r tl. 

to th c; ' nu · Gtyptostrobu on a· ou11 of lh 

form and mod f (fo·i.-ioll of it · bnrn h' r th, :--calc-lik lea, · " ·il hout 

11 n ·::- , and of' lh ' form and po:--i l ioll of t li e nwlc l1lki11~. Bu l :--i 11 · ' t iic pu h

lica1 ion or my pap( r on lh' \· ·taccou · planb of cbnl:--ka (!oc. cit. ,) l h,w, 

rccc iY 'tl, by th kindn c · or tli author, 1h \eta· 'On:s flora of' 1' i <1 'rt-- ·h ' 11a, 

·ontainincr d "Criplion and fic~·urcs of Fr nelite re ickii, \\·hich so \\. 11 a<rr 

wil h ih' chara l r. of tbi .' sp' i tlint 1 ,.· ·ar ely tlouul th r ir id 1iiily. 

rl li only nppr cialJl, (liffiT nc' 1" iu th 1'ns . \\·hi,h, a filrurcd lOb hj th 

Europ an author, ar' ·hort ' r rnHl mark ,c1 by a o ta. Th leaY ~, h >W 'V r, 
nr not fig11r d "pa.rat 1 , and may 11ot ha be n di t in ct 'llOLwh lo c.1:--C r

tain 1Ii ir •xa t form . 'I b a nu Fr 7l Zia, )Iirl ., i · r pr ·cutctl by a number 

of ~P i '. now inlirtbitin<r 0111 , Holland 'I'n 'mania, ancl al 'clonia. 

From i h <1 :-: ription of th 'Du:, th bran h ar - i, r tc '1ml th bran bl tCf 

alt ,rnnfoly triqu i rm1~, rar ·1y t traqu 'Lrous, and ·lo. ly articulat d; ih 1 av 

ar, Ycrti eillat, hy t hr,', rarely l>y four, adnat ', but fr'' in th ir w!tol J ,1wth 

at tl1 :umrnit-, .. n<l iu the inferior branch s only joiu cl to th' Rt ·m by th ir 

bll, , om ,,·hat op n rrnd linear. Thi.- acrr .~ w 1 11 ·110ugh "·ith th ' dc:--c rip

tion an l {jaur of' om fost-iil .-p ·i ~, ni1tl '\' ' Jl th' (',w ~ a1c~, r · ogniz ·d from 

a one, do not app ar to Mfi r from tho~ of a Fr 1netia, w hieh i 11 ol<l . Lrobil ' 

ar wood , onnatc at th ir ha ouly, moo h, ruao: or tuh r ·ulatc on the 

ba ·k, with a, hrn ·t, mu ronat ., or mu ·ronulat at b , 1)p. I have, how Y r, 

11 unal le a: y t t obtain for compari.-on al ra11C'h 1> 'arin<r ai1 old con of 

a 1/renelirz, and I am, ther for' .-till in doubL about th tru<' n ft'r<'n ·e of Lhi 

rrtnccott. · f-P ·i . H woulcl not h ,.·lrallac lo have in 1h '. <' r main . th 

rr·pr ..,~cntaiivc of' nnothr r 1ypr of' \11 ;-;Lrnlia11 1011ii~' r:-- , or of' n f1ora to \,·Iii ·h 

SO lll' } an';-; or the Dakota (ll'Oll 1) N( Ill to IJ I' ·btvd. 

llabdat.- 'ill' ► 'iou. · <ii} : mouth of l >Wa \cc·k, lfaydrn. 
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G-1m,Tl'ZIA, Ile r . p ·ic:-;(e) . 

In the gn1} i. h bituminou ht).- of he upper Dakoin. crroup near Sioux 

ity, wbi l1, n r mark l form rlj ar -fi11 ,(l \\·ith und 'L 'rrninabl' frn m nt~, 

e p ially of r otl t • and bran he of onif 'L, I haY found ~om rhomboidal 

cal , 2 c n irn i r. , id a h , ay, broac11 round cl nt th' upp ' r bord r, 

ob ·u:c on th id ::-;, narrow cl dowmrn,nl 1.o th pur of 1b ' cal 's, \\ hi h at 

it. ba"e i obtuse and 2 millim 1 lcr: \\·id . rI h' whol urfac' i · mark d by 

prom-in nt, mall rib:-;, curving alonrr th bord •rs· and d n lin r into th pur 

of th ·cal , l bcomina of com" 1 . ' Llr\' d toward th , micldle ()f th f< al . 

Th ~, o:stn: tran ·form cl into bitumen or arnl 'r ar' lhr nd-lik' or ryli11clri

cal, lcavino- a groov upon th ton', h 'l duo· oul of it. Their appcnranc i.' 

lik th ribb d urfrlCc of he ·cal, -. >f Geinit~iaformo<·a, H ''r, an '\V crcnu ~ 

and p cic , admirabl} illu · rated by th author in} reide Jlora 1 . Quedlinhurrr, 

(p. 6, Pl. ii, 1 ig~. 4, G.) I could obtain bu a , i1wlc :cal l r ,n· ,c1 , •11 

nouah to r coaniz it form I an onl r mark on it. haract r~, i11 onl r t{> 

direct th r (. rch , to h tter c1 t rmin <l. or an of a form whi h probal ly 

reprc cni omc n , and r .markabl kind of ioni~ r~. 

PHYLLOCLAD UBI TEGRIFOLI ,', Le:-;qx., PL i, ba. 12. 
L af oval, oblong tap ring from b low tho middl to :i ·hort tLick pciiol , abruptly roun<l<'d a11cl 

undulate al>o e, coriac ou ; m dial u rv nnrrow ,' ·:tree!. c1i.·ti11 t; lateral" ins Yery loi; ancl thin, 
simple, n. fow mor proruiuont or Llticlrnr, all ruuniog to tlrn l>ord ' r,• . 

Pltyllocl zrlu subintegrifoLiu , Lcsqx., Arn ri an Jotmml of ·ienc and Art~, 

Zoe. cit. , p. 92. 

Th leaf i ' 3;f- ccntimet r long from the end of the p tiol , whi h 

m a. urc ¼ centimeter, 11 millimet r broa l at th middl , and abruptiy 

obtu ely pointed; the ]<- t ral v ins are very clo e, more or 1 " i11di,-ii11ci, 

apparently impl , very thin l ut irregular in thickn s, pa ina to th horc1cr 

by a ·light downward .curve in an acute angle of 30° . The hord cr.· ol' th • 

l 'afar entire, only undulat n ar the top, ancl in thi. c1iffcr from th .'J) ic. · 

of Phyllocladus or Salisburia now 1rnov, n, which arc all mor or 1 , ,' lobat, 

l nd d nticula . From all the p ci · of Podocarpus, which thi l uf r ,_ 

. mbl by it outlin _, it <liffer l y it nervation, which i · vidcntl of th 

Phyllocladu typ . Th lat ral in arc apparently render d indi tin t hy 
1li e; coriaceou. t ' tu r and th . om what wrinkl ~d urfac of th I av ~ a 
i. · gen rnll v 1he ca · in ·p cie, of thi · nu . 

Jlubilal.- rnr De ·:1Lur, lrn.1:-ska, 1--J.ayden; a ·incrl • ..P citu n. 
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PmUGi\lITE, RETA 'E s, LcK F· Pl. i, li ig. 1...,, 14; Pl. .· xix Fi~. 7. 

..11?-undo c1 etaceu ' L. er~-, Arnrricm1 Journal> \ ;i 11 ·c a11d ,\rt:-: loc. r:i l . p. !12. 

Th' "' pcci '.~ wa:-; d ·s rib (1 from two . mnll 11111wrfr ·1 :-;1wC'it11c·11:-; 011 c 

r pr s ntino- a ·mall frn<rrn nt of a 1 al~ Ficr. 14, th oth 'r a k1wt of a branch 

or a root imilar io orcrc1 n~ of thi kind, a th y "ould npp ar wh 1 11 ~ ,para1 c·< l 

from the L m f an Arundo or a Phraamites. 'I hi. 1a-c· t ~P cin1c n 1:-; n ir

culnr bution-li k om·cx . ~u-, 2 · ' lllim i r. br ad mark d al ll1 bor l r or 

ui. id of ih onY x cnt r b two parnll 1 ro·w. of Y rru ose, irr crular, 
mo tly rouncl, com x papill.. · th fopr :--t 11 millim t r.· wid '. It iK on1-

parah1 t th , ar of Arundo giipp rti II r, n~ r pr !-- ntrll in Florn T rt. 

IIchd., ( p. G2 1 l. xxiii, Ficr~. 2 3 ,) aiH.1 c:--:pccially PL xxii Fig. 3\ hei11g, 

ho\,· 'Yer t \,·ice n:-; large. car· or th' ::-am form, but 11ot quit(· a~ di:-;ti11d, 

ar al:-;o ~ 'll a · lmrnch :-; ar of Thrn<rmit mninrrcn ·is 1.11 ih ' ~am work, (Pl. 

·xiv Fiers. 1 2.) Th\ er 11 ric r lation of tho man fraam ut:s \\·a~ COili :-,t-

abl ,. R c nil5 l roI: 13. F. Iud er h:.1. c1 i:-;cov r cl iu con r •tio11s of 1h 

Dakota o-roup of Yam,a:-; a fin :-;p cim '11 " ·hi h r ·pre:-; nlin(J' th .:amc ~p L' · 

r bl ,' it mor vid ntl to Phrngm,,it than to A runclo. It r pr ..;cnb n n 

Pl. xxi ·, Fig. 7, the upp r part of a lin 'ar Lrn obt leaf 12 crnt irn t 'r..: 

lono-, about 3 c ntimet r v ide at th ha.. c of the pr rved fra ·rnent ra<lually 

tap rincr io an obtu l oint, , i h quidi Lant, parallel, (1i tin t primar) n rv , 
and ihr or four int rm dial thin vin l t . Th con i t nc of the 1 af j ~ 

ihi ki:-'11 or coriaceous, and the i11 1 t rli tino-ui habl only wh r th p1-

d rmi:-- ·1rn~ br n d troy d. 'J hi 1 af i._ , (n it chara t r.. , imilar to the 

fowm 'lli of 1 av · r pr s nt '(1 by He r (loc . cit., ]ia:-;. 1 5, of th' .·am 

Pl., ·x ,) wh r Lh clrnra ier.· of Phragmites a:n:inrr 'Jl.'ls ar ~o fin ·I) il]u, -

trai cl. Thi l af of our ho" ~ i h am form in iL upp r pnrl, al ~o 

ai,.1 kind f nervation, diffi rin a only by th narrow r ~pa ' ' h 'hv '11 the 
primary nerv ". -hi pac an in 1 tn . of th rl rtinry :-;pr. ic.· ac-

cording to th ir width, and a it j al o n dimini.·hi11g on tlie Cr ,taccou 

l af in a c ndin to the point, th <liffi,r nee j, unimportant •p ·ifi ally 

tlii:::: n w . peci of Phrao-mit L ' eparnt cl from th e T 'diary on, b it: 

coria on. · 011 i ien · , rcn<lcrincr iii , inc]ct:-; cli:--cnnibl · only under the thick 
rpidrrnii . ,rn cl hy th<'. lnr<r<' f-:iz<' of' 111(' \'C'JT11co~ <· k1101~. 

llabitat.- 'Hr J.i orL Ila ·k 'r, Lecont , ; '\ i rn r au.-a , J1luclcre. 
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Dia co rem. 

Drn COREA (? ) CRETACEA, p. lJ OY., Pl. ·:xyiii , ~ia. 10. 

The 1 af i · la crai d in the middle 1hro uah, from lop to ba , ~ml 
ther fore th nenation i. not ~ali ,facto r il asc r tain 'cl. '"I'J1 u1 p r lat ral 

v )m app ar a. branchin (r from th cl lroy cl rniddl n .rv A c rdin a to 

th remark of aportn thi I af i.- r r rnhl to both th pr ut, ' nff ra 

Dio corea and Pit ia. 
H abitat.-,V t rn :E au ( . found in concr ·tio11 ~, JJ,Judrr '. 

Pabnm. 

FLA.TIELLARIA ( .) MINIMA, p. no ., Pl. xx, 1 io-. 12. 

Ra.ys na.rrow, pli tting iu la in i ; v ins I rom inout, parall l · jnt rm d int Inc oncnv , mark 
wi h incli tiuct Ycinlct , parull l to t h pr imary Y in . 

Th frngm n show~ four ray or h cini , <liv r in u1ward a if out 

of the am c ntral point, pli ttin in a, c ndin , in t he am mann r a th 

ray of palm leav s in t he upp r I art, ancl thu . nlar in r fan-lik 'I h 

line or ner marking th di i"ion in their 1 n o-th ar · parall ,1 narrow 

rid o- , ·cparated by concave groov ' , havio r the appearance of t h fold · or 

ra3 .· of 1abal lcav reduced to a v ry narrow pr portion, Fig. 12b n!t rgc<l. 

If t he c fragments r present a specie· of palm, it i a very diminutiv on . 

They cannot be compared to gramen leave on account of th ir fan-Jikc 

di vi ion. The ub tancc i , if not thick, at 1 a t hard, firm, th urfa pol

i heel and hining like culm of traw. '"rhi mall fragment eem · to indi

cate the first traces of palms in our Cretaccou mea ur . 

Habitat.-We tern Kansa ; found in concretion , kludge. 

DICOTYLEDO .Ei'B APETALE1E. 

Iteoidea. 

Lr UIDAMBAR r TEGRIFOLIUM, Le qx., Pl. ii, Fig. 1-3; Pl. xxiv, Fjg. 2; Pl. 

X i , ~ ig. 

Leaves of medium siz , coria.ccou , dooply iivo-pu.Jmu.tc1y lobed; divisions ovatc-la,nccolu.to ol> Luso, 
•ni ir ,, f:l •pu.ra.tcd l> olJtu ·c sinusos. 

l 

https://ovatc-la,nccolu.to
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Liquidwnbar intearifolium, L ~qx., American Journnl of,.., , · and rt·, 
Zoe. cit., p. 93 · Hayden :s Rcpt., 1872 p. 442. 

The fir t d cription wa made from a in <rlc I af. 1 illC, 1h n I have 

found a number of "'·p im ' 11 of the am kind, all r pr', (·nling leave. of' n. 

mall ·r ·izc. 'I hey rnry from 10 to lG c ntim l r-· broa 1, Crom ib · poin1. or the 

low t lobc:s, from 8 to 15 centimct rs long, without th p 'Liol . The lohrs, 

cut to n 'arly the middle of the leave~, ar equally div rcri1w, th lo\\ 'sL lwri

zontally or at ri<rl1t nngl' t.o the micldl nen' and th int rm dial, at about 
th amc a1wlc b t wc 11 the lowc t and ihe rni<ldJc lob . Th lob ar p r

fi tly ent ire, lio-htly enlarcrcd in the middl , ( nd ovat -lane olnt , obtu ly 

point cl, or, in the mall r leas o!Jlon ,_ htu . 'I h palrnately divid d 

primary thick ncr cs ar united a lit le above th 1a ilar bor<l r of the l ave , 

,jther all at th' arne point, or the lateral one· parting from the mic1dl, n 'rvc 

a Ettl' aboYe ib ha,', and, a:s c n in Plat iii Ficr. 2, th lo,ve ·t arc brnnch

ina too at a di ~t.tu1ce from th ba.c of the lat rL 1 n rv . 'I he charact ns of 

th arcobtion and the division of the Ycin arc the am a in our pr nt 

Liquidambar tyrncijtuum, L ., and but for its entir bonler an l th omcw11at 

broad rand hortcr divi ion of the fo il lcav , tho c of 11. ii, a 1 a t, would 

b r fi rr d a ic1 ntical to our pr .., at p ci . Even the petiole, at th point 

of union with the leave , appear borclercd lik the livina l ci ~ by a folia-

c ou appendao- , Pl. ii, Fig. J. The two ·mall I ave , hov, v r, r pr nt <l 
in Pl. xxiv and xxix, , cm l y h ir mooth urfa e ancl round obtu µoint 

r ,[i rahle to a vari ty of thi pccie or r lated to a diff r nt type, that of the 

Acerincce(') Of th four. p i f Liquidambar known in our pre 'nt flora all 

ha c the c1ivi ion~ of their lcaY rrat '; of h fo il p cie on , Liquirlc,mbar 

goPpperti, \Vat., Pl. fo . du bas . d Pari , (p. lGG, tab. xlvii, Fig. 4,) ha. the 

bord r · cntir , but the 1 af m r ly trilobatc ; a second, L. Scarahellianum, 

l\Ia, al., Fl r. fo . cncgal, (p. 239, I 1. x , xvi Fi ~- 7, 11 ; Pl. xx, Firr. 1, 

and Pl. xx 'viii, Fio-. 7,) ha lcav with acut lobe and sin u , without an
alogy with th form of our . A hir l p ci' , Platanus si ·ii, na., Flora 

v. otzka, (p. 36, Pl. xxxvi, Fig. 1,) i mor' clo ly r 'lated to th' Or ta ou , 

leaves by it a ncral form, hut i:s more deeply 1 he<l, it lob' proportiona ely 

narrower. It i., how v r, of th ·amc typ ·, and, con id rin r it n •ric 

affinity, th ant hor i. unc rtain if th l af' . honlc1 hr rcferr <l to L1:quidambar 

or to Acer. It is al o r lated io L. rrracile oC the ·cco1Hl T rtinr) 1 rn11p. 

fo hi },a,(' th , ·conclnry 11 ~rrntion i appar 'nily totall oLool ·t '. In 

8 L 
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ours it i disLin t ancl ·vid nlly of th' Liquidambar 1 1 p . Corda in I en . 
Vcr ··t in, PL li, Fia. 4-5, r pr nt fr m h Plan r and:-;t in of 1: rzil litz 

qnival nt to th lo,, r Quad rs: anc1 t in f 1 oh min, un<l r th nam oi 

Phyllite p., t, o fra ment of 1"'a or th ame t p · n, our~, or v 11 p r-

hap of h ame peci t-i. 

Habitat.-Eiaht mil s abo c alina tati 11, I an a . Th fir ·t cl cribed 

p cimen, Pl. ii, Fia. 1, wa prob( bly di co, r c1 by ProG or Iud a the 

same locality. It ha · be n comm uni at <l by th mith. nian In -- itution. 

PoPULITE , 1\la. ~., m n 1. 

L a.Ye roun<l , oYa.l, obtn c, enti re pal ma.t ly or ·uup in u:1t ly u n · d · n I'Yat ion cr::isp<•«lotl rom . 

1: o thi g nu I r fi r 1 ave r lat 1 by fo rm ( 11Cl n rvai. ion to tli c crc nn .· 

Populu from which, how v r, th y diffi r by th a n rl lly utir ', olJtu. 

1:av , narrowed to the p tiol , c: bruptly ur ina to i from a trun at or orcl
ate ba e, or pa ina to it b a lon aer liahtly de urrina ba and p ially 

by th m r · di tii1ctly era pedo lrome 11 rvation; th lat ral n n c. , ncl 1h ir 

s ential divi ion vid ntly run uin to the bord r . Th y r pr ~ nt alto-

gether , ome of th charact r~ p rtaining to the en ra PozJulus, F'a a-u , 

Platanus, and ven Acer. Their relation to Populus i o ind finit he t 

chimper, (Pal. cget.,) place P. lancastrien:ii and P. cycloplzyll i in hi . 

doubtful "' pecir. , , hile he admit · Populit s elegans a n. trn Populus. It i 
th refore advi able to con id r all th , form · unc1 r a p culiar a n ri nam , 

until further r . arche and perhapR t he di cov ry of th fruit may p int ut 

th ir po. itive r lat ion. ome form ( clmitt cl at fir t into hi:::i di i ion (, re 

now eparate<l from it on account of a mor mark d r la ion v; ith th r g n r(.. 

rr h nam Populites ha-· been alr ady u ed by Ma salongo in Flor. nig. for 

th de cription of a leaf, P. ga parini., which by it form i in l ed ·omparal le 

to ome of our Cretac ou p ci , but who e nervation i. cfrffi r nt, th e lat ral 

vein and their :livision curving along th 1 ord r or evidently campto<lrome. 
(u. S'fX, 

PoPULITES LA CASTRIENSIS \Lesqx., Pl. iii, Fia.;£ 5 
L af ln.rge, broadly cordato, pointed(?) with ntiro, slightly undulate borders; primn.ry u rves in 

fiv , subpalmat ly di idcd. 

Populus lancastriensis, Le qx., American Journal Science and Art , Zoe. cit., 
p. 93. 

A larc)'c 1 af, 1~ centim tcrs broad, 10 centim t r long without the p ,1.iol 

brok n 1 c nLim t r from the ha ; broadly cont tc, apparently point J, with 

https://primn.ry


entire ·li ·htly nn<lulat bord r · low .·t pnmary JH'n' thin followin r tlic 

hon1 r , th lat 'ral ohlic1n' (50° ) parnll ·l, l ran hino· · diYisions runni n<r to 

th' borders · n nil! . in a ri uht ancrl' to th ll<'n '. and tli C' ir <livit.:icrn.· 

cli. tant an 1 di Linet, n 'arly cmli 1rn ou rJ. h' ar olatio11 of tlii~ f.; \WC'i :.; is oC 

th l latanus or Dombeyop i iyp '. himp r (l al. '\ ()" 'L, p. 704) 'on~idns 

i t a:s r lated io ihi :s la t 

Ilab itat.- outh braska, llayden. 

I OP TLITE ELEGA '·, L ' IX·, 1. iii, Fi o-. . I 
L n,y , hroadl_y O\·al or 11carl · r onnc1 , nnrrow d by an n.brup curv to a long 1 nd r p t iol ; bord rs 

ntir uotlnl::Lt ; n •ryatiou pinnate, th low t ' ccondar · Y in from auoY th bord r of th 1 af. 

J>opulite.- elea-an , L qx., Jou n rn l of c1 nee and Art , Zoe. cit., p. 94. 

\.. ,, ell-p r s ' n ' ,ct "'ntire 1 af of th same ihi ki h, but not onac ou , 

~ulJ.,tanc' a.· th former, ' 'C niimC'i r. · brmul, 1 c uiim tcr lon<~, xclu. iY of 

tlic p 'tiol 2} centimct r.. , ro und 111 outli11 , more nlar<r ,(1 b low th midc1lc, 

cry btu~ , piunatcly n n d; mwl or diY ro-cnc' of t he vein 40° · nr olation 

an<l 1.livision. of the v in of the am type a· in th form r sp ci . Thi l af 

ha. , not the ba~ilar primary n n '' remark c1 in ih fo rm r, and the low t 
pair bran h oppo it from ahon, th ba..,e of th middl n rv . 'I he e 

diffi r nc f::, and the form of th 1 nf, paraic it videntl ·. 

Habitat.-D catnr bra ka, Hayden. 

I op,: LITE c CLOPHYLLA H r ( 1) Pl. iv, Fio-. 5, and Pl. x 'iv, I! ig. 4. 
L caYcs ro11 1Hl ent ir or ligbtl · undnlat , round d or truncn.t to th pot.iol ; t xtnr rath r t hin; 

n rntlion pi unat , frout th l.ia o ; ]at ral " ins traigll t, impl , 01· t h low t oo]y brauching, era pc
do(lrom . 

I'opulu cyclophylla, II 'r (?), Pro c din of th Acad my f aLural ·t-

·n , l li iladc1phia, 185 , p. 26G.-Le qx., Am ri an Journal of 1 ci 11 ce 

and Ari~, Zoe. cit., p. 93. 

From the ,110rt diao-no i · aiv ' 11 of hi· , p c1 b Profc~sor II r, I ·011-

,· i<.l r d th i. a idcnticL1l o it. From th ob~ ' r ·ation. of th author, h ,,. v r, 

it i. probe. bl th, t I am mi tal· n in thi upp . 1 1 n. The 1 a e · rcpr s nt cd 

hy man) ~pc imcn. ar all n ar] round, 6 to 7 ntimetcr · wi 1e each way, 

cit her abn1pily round d io 1h ' petiole or tru n ·ai n ba.- , th border 

~l icrh11y in clinino- do, nwa.rcl at the point of conin ·t ,, ith the p iiol '. rl he 

ncrnttion i , pinnate fr m th ba of the l ,1-Ye. , the lateral Yein~, five p, ir._1 

at cf1ual <li .1n1 1e ', parall ·1, all ,·impl' ·x ·cpt U1c lowe:t, pn:. ·incr up from 111 
111 •dial 11 ·rv, ut au angl · of' div ' rgcucc of' 10° and r a ·hi11u il1 I or I ·r · without 
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~carcely any diminution in th ir thicknc~ ; th ) ar JOll1 (1 hy p rp ndiculat 

distant . ubcontinuou ncrville formino- le, r<re ar a,:, with a clo~c, n 'Url} quare 

arcolafon. I hav re~ rr d t th p ci · the l af of Pl. xxiv, < i >". 4, 

-v ith . om doubt. The form i::; th am , a · a1 o it thin sul>::,tan · ; l>ut it 

bear un<l r th low t pair of lateral , in a di tin t marcrinal on ', and the 

lat ra.l v in. arc more divided than in th uormal form. Th e di.ft rencc 

do not. appear marked enou gh for authorizincr a eparatio11. 
llabitat.-Lanca ·tcr County ; D catur, cbra kn, H ayden. The pcc1-

men of Pl. iii com from thi la._t lo alitJ , whcr I £ und it "ith oth r 

fragm nt of the same peci . 

SALIX PROTE1E I•OLIA, L e"qx., PL v, Fia. 1-4. 

L aves lanceolat , taper-pointed, larg ·tat or mor goncrnlly b low tll wicl<ll , eoriac ' 11 · ; ur
fac poli h cl. 

Salix prote(JJfolia, Le qx., American Journal of Science and Arb,, loc cit., 

p. 94. 

The ize of the 1 ave i v ry variabl , from 5 to 12 c ntim t r Ion o

and 1 to 2 centimct r broad, er n rally lane olatc and gradually tap 'rina to 

th point from a lit le above th ba e , h r th y are the large , and le nd 

by a more or le tap ring outward curve to a ·hort p tiole; omc of the 

leave , 11owever, a s en in Fig. 2 and 4 arc wider in the middle, and j ud i1w 

from he la t figured leaf, the mallc t, the form i om time oblon y oval 

and the point blunt. The pecie is repr cnted by a numb r of 1 ave , 

some crowded upon the ame. pccimcn and indcntifiable, though ~racrmcnhry 
they may be, by their thickish texture and poli hcd urfacc. For thi r a on 

I have con idercd th m all repr enting a in crle ._ pecie , though diffi rent he 

outline and izc of the leave may be. From their form, and e pecic lly their 

nervation, which i mark d Fig. 3 v <li tinct as it could be seen, the ·e l av s 

are truly referable to Salix, and merely con id ring the c charact r., they 

could not be separat d from Salix tenera, A. Br., a figur d and d cril d by 

Heer, Flor. T ert. Ilelv., (p. 32, Pl. lxviii, Fio-. 7-13.) The variety in the 

form of the lea es enlarged in the middle or above the ba e; in their size, 
even in the nervation, is exactly the same. 

Th remark of Schi1 per, (in Pal. Veget., vol. ii, p. 663,) that if the 
relation of some saliciform leaves of the Cretaceous formation is rightly ascer

tai,necl we have here one of the oldest form,s of the Angiosperm dicotyledonous, 

i8, ,, ith it · re triction, applicable to cv ry kin 1 of fo ·il v \gctablc r ·maiu · 
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"' ho e r ,Iation cannot be po itiY .ly affirm cl if th ' el f- or oth r , ntial 

1rnract ri tic organ arc not di ov r cl. Th numb r of' 1 av .::;, how v ,r, 

,, hi 'h hav to b r fi,rr d to 1h ame ord r of th"' vrcrc1al le 'ale i.c~nd .: lo 

·011firrn th r btion of th ~c },av 'Sa .., it i:s iudicaicc1. The le ;wr .· rdc·rr ,cl 

to t he Proteinea or io an Awtralian type ar mo ·1.ly, if not nll wit liou t 

ncrvation, and th rcfor of a far more doubtful r lntio11. ·with ll8 at lra ·t, 
the I:occnc fo rmation ha care ly ·any , 11 r co rniz cl p ci s of "illow · ; 

none a :-, yet ,, ho c charact rs ar a , id nt a rn th r L 'ou. lea, e ·. 

'I h ) I 'Com ho,, ,·er more pr d mina11l in Llw arbon and Ernn Lon 

group of the T 'rliary, and p iall in h Plio<' n . 

IIabitat.-Near Decatur, IIayden. ot found el wh re; t n p mm n . 

A mentrzcea:. 

BET LA nEATRICIAN , Lcsqx. , Pl. Y, Fie,. 5, PL xxx, Fi . 4. 
L nx Amal] rhombi -obovat in ontlin ', cuneiform from tli middl downward to th p tiolc, 

rapi<lly tapering from al)oy t.b mi<1cl1 to a p int, un qnnlly iniply tootll d jn it~ u11pcr part, um1ulato 
utir t th ba ; n rYn.tiou piunat , era pc<loclrorn . 

Betula beatriciana, L qx., Am cri i:. n Journal of Scicnc and Arl ·, Zoe. cit., 

p. 95. 

rrh ci s was at fir t repr ntccl by on len.f in thr e fra amentary 

pccim o L af 6 ccntimet r long and 3 c ntim ter~ broad, rhomboiclal, 
cun iform from the middle to h La~e, mark cl abov Ly a mall point d 
lob or tooth on each id , and h nc contracte l upward and tap rin<, to a 
lio·htly obtu c point; irrcaut rly and im1 ly tooth d or undu1at lob d in 

the upper part; condary vein irr gularly di tant, but parall l, at an acute 

angle of di vcraencc (40° ), ix to cv n pair , bran hing 11 ar th point, n nill s 

trong, mor or le coutinuou - and at a rio-ht. an ale to the vciu . Anoth r 

l af di covered lat lj ha th am ~ cniial chara t r. a th other, h incr, 

how vcr, small r with equally di tant clo er .: condar) vein . 'I he lowe t 

vein in this I af al o are thinner, mar ioal or I arall l to the bord r. ·, aud join 

the middl nerve abov it ba e. 
This , pecie i , by th form of it · leaYe and it n rvation, omparable to 

om of the num rou ari ti of Betula nicrra, L. The only vi<1 n diffi r-

cnc is in the imply d ntate bord r of th' fos:,il 1 aY , which arc doul ly 

serrate iu the pre· ~nt. peci ·. In th P hyllites riu ebra. ·ka, Profo · or II ·r 

Im de crib d under th nam of B tulites denticulata, p. 15, Pl. iv, Fia . r.. nnd 
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G, two frn<nnenL of 1 ave · which has n t (ny r Jai ion to 1hi~ . pc i :-;, and 

npp nr, by h enlaro· cl ba , io b 1 1w to a tn ., r lat cl to on r B Lula lutea , 

)Ii In. 'l Ii fra crm nlary and the afliniLy of th se 

l .cw j · unc rtain. 

Flabitat.- ar l3 atri e, uih bra kn llayden. All th ·p 1111 n.· 

n,re from th am plac . 

L n.f tl1icki b round-oval , ronncl d ::tncl narrow c] to th lirrbtly att 'nnat l nb orda,to b:u r nncl 
al.Joy lo an oht11 · poin c ntir or 111ark t1 h · n. f w ol> cnro l t h in th , upp r part · l:tt •rn l Y in. 
pn.rnll l anc1 mo l1 · ppo ·it tb low ampto(1rom , th upp r oue nt ring U1 t •tit· 11 r\'ill c 

tltirk, in right an lo to th Y in . 

The leaf i 4 c niirn ·i r:-; loner, 31 nlirn ·i r. · broa{l in th . micl<11' 
it." ,, id . - I art· roun<l-ov( 1, ,, ith b rder unclulai al YC U1 , n1i(ldlc 

downwarcl , 1i htly ol u. 1, cl ntat ·ward th point, with s ,,. ·n 

to icrht pair~ of hi k lateral , in , mo tl 01 po it , pa in o· up fr m h 

middle n ne under a broad anale of cfo· rg n e of G0 ° , th lower V<'iti. · 

curving alo1w 1h ~orclcr:-;, th cih h · their 

point or th ·ir cfo,j i o, . Th v in ar qual lli. ianc , ncl para1l 1, 

xc pt the lo, c t pair (, ttache 1 to th medial 11 rv a li Ll aho th ba.- of 

the 1 aJ, an 1 omewhat mor op n tk n the oih r.. Th n rvill i" , at rio·ht 

ano-le to the v in , arc trono-ly inAat cl at tb ir point or conn ctio11 to the 

vein., fonnincr by ub livision at ri<Jht ano-1' a rouo-h quadrai ar ola i n. l3y 

it· outline, thi. leaf r ,"• rnblc the mall form of Alnus ·iridis, differincr how

erer by the borcleri' mo tly ntir , and by the nerva ion. By thi la t har

acter it ha. ornc affinity to Alnus 0 ·rac iis, Uncr, which ha ometim , a in 

Fig. 4, Pl. xv of Bil. Flora, the bor 1 r entire from the mi ldlc dov m, ( rel:, 

and the low t pair of vein camptodrome. 
Habitat.-Kan a ; found in concr tion , by Pro/es or Afudge. 

Alnite quadrangularis, Lesc1x., Pl., i ·, i icr. 1. 
Leaf ·nb oriaccon, , small, broadly rhornhoida.l in outline, witl1 outnsc n.ogl ; bonl rn tmdubto 

ntir , ronud c1 to a thick, ·bort ( lwok n) p , t iol ' ; n n-aLion pinnate; vein , crnsp doc1rom . 

Populite quadrangularis, Le qx., mericu,n Journal of Science and Art. , loc 
cit., p. 94. 

'I he l af i · 3 millimct r · lono- aml about a l road; he condary v in., 

,: " n pair , at an open a1wle of div rg nc 50°, ar thick, at lea t toward h 

ba ., para11 1. alt rnat , o-oino- n arly .t raio-ht to th border, mo tly, imp1c. 
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'rhe low r pair follow " the bord r n.. licrht1y thi1111 r mnrainal vin l f • I clo 

not know of any 1 af to which U1i ~ 1. omparnbl · I y jb 11 r\'aLion iL ~ , 111. 

io hav a ii . tant r ]ation io ih, form ' r · it on i.· t nc i. a: thick, buL th• 

~urfac is . mooth or polisb cd. 

1\1YRI 'A OBTUSA, ~p. nov., Pl. xxix, Fio·. 10. 

L en [ tl1i k, coria on:, hillin g lin en r , obtn .' , ' ntir · med ial 11 01T thi k · s condnr. veins (hi 11 , 

n nrly at n. right angl o to th m edial ll cn · cnrvi11g 11 •ar n,nd n,long th o bonl r. in marg inal festoons, 
nna ·tomo ·ing from tl10 midcll or nlJoy with int rmcdi:tto bort r v inl et:. 

Th fracrrn nL "ho\\· th upp r part, 5:.. ntim t r , loner, or a, narrow 

linear biuse l af onlj 12 rnillim t r wid . Th v rn about at 

ri crh ano-1 , not quit parall 1, and al o variable in Ji~tanc , are ,- r m ly 

thin, unclulatina, in pa "ina up to th bord r , hi h tb y follow in dl c, .,iYe 

11n' :--, anaiomo:-;i1w with i he <fo·i:-;io11:-: of int rmixecl horter vin ,l is, which 

come out of th m t1ial ncne und r a cl iifer nt mwl of tfo· ro- nc , arnl form

in a a mix d ~111nll quadrat or poly<ronal ar obti n. rl h l ,af hy it· form and 

n rvation too, i .. om \\'hat imilar to A ndromeda enulosa, ap., Et ··. Part 

ii, I· 3 ~ I. iv, Fio·. 15, who~ detail.· of n rvaLion ar admirably fio·urcd 151>_ 

Th dir tion of the , e ondary Y in fo and aloncr the borcl r~ th mo(le of 

brnnchincr with int rm diate horter Y in of a mor open ancrle, th vcr 

mall irr crular quack te or polycronal areolc ar till more related to th am 

charact r of om - p cic of Myrica, a M. major, 11nm. CJar an c p cially. 

'1'he 1 af' i. a thi k a hat of 1. v n zuelana, Rich of Cuba. 

I-Iabitat.-I an a , llfudge. 

l\lYRIC £ 1 SEMINA, Pl. XXYii, Ficr. 4 an 1 41
\ 

The pecimen Gcrur d r pr :-.; nt. a hollow t m 2 c ntimet r, wid , 

cylindrical, irr gularly o taL rugo:c on the out id , mark d in . icl \\'ith 

point or mall p rforation ; wall of he tube 3 millirn t r thicl-. 'l'hi 

hollow tern i comr arabl to a branch of Sam,bucu clcpri d of it· pith. The 

am pecimen i fun w cl by the im1 r ion of 1 ranche ro ·in at right 

ancrl with a numb r of ced ··, whi b, a een in Fi . 4 enlaro- <l, arc oval-

point d and urrouncl d by a narrow horcl r. 1 h cl~ ar . imibr to tho e 

figurc<l a ed f lllyrica in H e r I rid ~ l. , . Qn cl., Pl. iii Fio-._. 15-1 , 

which nr foun 1 in the ._am clay heel . with ) 'UYC of JJiyrica 'Cit nkiana, 

He r, (toe. cit., p. 11, 1. iii, ia. 1.) 
r] he 1f'af of 1\[yri a r cntly dii'Covcr <1 in h Cr tnc 'OU. of I an as 
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rr t\' C, som \\. , jaht to th' r fon 11 of' tl1 .· ~els to th o- 1111 ~. r[ h fi <rurcd 

~ p ·im n rn r o\' r h a r · uI on it urh Cnw m 'n t of .__ tria i cl ~ al s , hi · h 
cornp r ,, 11 ,, it h ih · of a atk in or jJfyrica. rl h ago-lorn ra tion of · d 

imb d l d into the on , it h r flat or obli 1u or p rp ndicular, · m by 

it lf to indicat th -ir ori ·in a · from a ru b ·d atkin. 

H abitat.- ar D atu r, brn .__ kn. 

Q ERCU PRIMORDIALIS, L' ix. Pl. v, Fi a. 7. 
Leaf ubcoriac on , narrowly oYal <1nall y g rn<.1 na11 y ta1 ring 11pwar<l. to a p in and downwa,rd t o 

a ltort p tio1 , ,·harply equ ally a ntat · n rvution piun::it imp1 era p d c1rorn . 

Querw. primorclialis, L p:., \..m ri an Journal of i n c ancl \..rt s (?), xhi, 

186 p. 95 . 

\. w 11-pr r ed 1 af, narro, ly OY, 1 lane lat broad r 111 th n icldl ~, 

nearly 2 cen in et r , gra]ually tapering upward to a poin <- ncl nar-ro,vina 

do,, n ard in the ame cl err t a 11 rt p tiol , alt th r 11 enti m t ' r 
long; bord r qually harply cli t, ntl d ntat , ,,i ] th t th tnrn <1 up

, ard, lat rnl, in lo , 14 pair ·, d cpl) mark cl I arall 1, all imp]<,, nearly 

tr<- j ht to the I oint of ach tooth und r an angle of di rg n ' of 40° ; 

nervill about in ri ht an al to the v in., un lulat ; ar olation ob ol t . 

By it form and it·· n n ation thi l af ha it r lation mark c1 wi h me 

variety of leave of Quercus prinoicles, 1\Iichx., and p rlrnp · , till rnor with 

tho e of (}astanea. Thi type j r pr , ntecl by a numb r of p ci i1 th 

Terti, ry, for exampl , in ng r'. · 1 lora v. Kumi, a Quercu lonchiti ·, Fjcr . 

4 an 1 G of Pl. v, whi h have the mor lik 11 to our 1 af; in 1a al. Flora. 

Seni o-., as Ca tanea ombonii, a illu tratcd P l. xlii, Ficr. 8, &c. All th " form 

and a numh r of other fo ·il 1 <- ve of the same charact r how alw, 1 y 

compari on on difference from thi Cretaceou p ci . . Deb y, i1 ih 

tudy of the Cr taceou leave · of Belgium, ha er-·tabli h cl a n w g nu , 

Dryophyllum, containing leaves rclat d to thi · Prinoid ction f Quercus, as 

al o to Ca tanea and Castaneop is. The n r ation is de crib cl in Schimp r's 

Pal. V ge ., II, p. 613, a subcamptodrom , th vein · Jorkin o· n ar tlie b01·d r, 

a charact r which i not remark <l in thi:s leaf. Phyllites a- initzianu , G pp. 

from the quader and tein of Sile ia, i clo ly allied to th braJrn p ci ' , 

I-Iabitat.-NeaT Decatur, Nebra ka, Hayden. It is rep-e ented hy four. 

pec1m n --= , all fragmentary xcept th on fiaur d a abo 

QuERC s HEXAGONA, L qx., Pl. v, Fig. 8. 
L eaf rh mboidal-ova,t , ta.pcring ton. poiot from above ho middto, na.rrow d do\\ nw:u<l, irr g u1 urly 

cknfat :tboyo · u r at.ion pimrnto, imp] , crn. p dodrom . 



65 

Qu rcus hcxagona, Le qx. Am rican Journal or S i n , ancl Arv., (?) xlvi, 

186 p. 9o. 

Am re fragm nt of a coria eou:-; or thicki h ] af, \ ho e form, a. indi ai ,<l 
b) th pr erv c1 part, i rhomboidal or h xaaonal, \ ith th id para11 1 in 

he micl<ll , obliquely taperina to a point, and narrov. d to th ba. ,. The 

border , undulate and entire from the middle downward ar · cut abov and 

to th point by irr aular teeth more or 1 s di tant; th econdary or lat ral 

vein , 7 pair , ar alternate, div rging only 30° all im1 le an l imply era p -

loclrom , running to the point of the teeth. o detail of ar olation are rec

oo-nizl blc. Thi leaf i in HI I arance, for the form at lea t, lil e that, Fig. 5 
of th "ame plate, which i r ferr d to a B etula. Th re i , howev r, a marked 

<liffi r nee in the con i t nc of th lea\ e in the lateral vein thi kcr and 

implcr in thi ~peci s;, a character not in concordance with th nen ati n of 
B etula. The r lation, however, of thi, fragm nt to Quereu, i not po. iiivc. 

Habitat.-Ca ounty Platte River, bra lrn, 1-Iayden. Th frag-

m nt fignr d i the only pc imcn fi und. 

QuERCU ( ) ELL , ORTHIA us, L qx., Pl. \ i, Fia. 7. 

Loaf ubcoriacoou oblong-o-n1l, pointed ( ), rouncl cl nod n,1rrow cl to. t,b baso; borclcrs undulate ; 
n rvation pinnat , camptodromo. 

Quercu ell -worthianu , L q, ., Am rican Journal of Sci nee and Art , (?) 
1 i, 1868, p. 96. 

A frncrment ouly of an oblong oval leaf f medium siz , 4 ntim t ~r 
broad, 9 nlim t rn lono-, narrow 1 by an outwar 1 cu rv to th ba , (1 oint 

brok n,) \\ ith borcl r. de ply undulat , and a pinnat ner ation ; lat ral 111 

num rou , implc OT forki11cr n ar th ir point, ::;liahtl) turning downward t 
th m dial 11 r c, which th y join in a broad ancr1c of 50 lo 60° . I has 

compared thi leaf to. om forms of Quercu ly ,lli,, II ~r (]~ lora of Bov y-Trn

c y, p. 1058.) It i"' , indeed, lik the fracrm .t of lcav fi ur d, Pl. 1 iii, 
] iu, . 5-G of thi work, not in th form an<l iz f the 1 av mer ly, but 

a1. ·o in th ncr ation ; in Fiir. 5 om of the v in. fork in th amc \rn ·, ancl 

in F ia. G· th ancr1 of clivero- 'DCC i th am . Thi: affinit ha8 fore a the 
r fi rcncc of thi Cr tac LL fra m nt io Qucrcus. ome of th lat ral v in 

arc h rt r, or abruptly di app arina, (, nd tlri , 1oo, i.: r marked upon the 

. p cim 11 of Q. lyelli, fi ured by H r. 
Ilabitat.- car D catnr, bra ka, I-Iayden. A inglc pecimen. 
9 L 
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Qumwu P ORANOIDE, ' 

lat rn.l Y in, tl1in, mo 

rrhc urfac of thi 1 af is pol i h d ; it 

than coria ou ; it j 4 ntim t r lono- and j u a lnro- , appnr ntly rounc1 or 

trunccte at t he point, and round d t th ba in ih , U,) . I it- mark d 

by 6 pair:s of thin or po itc . condary Y in~, cm r :rincr at an an ale of 70° to 

80° , t he two low t pai r:s mor open Lill, urv in er an cl branchin a near the 

bord r:s with inie rmed iat thinner and hort r inl t . T he upp r part of 

th 1 af i" ·om ,,·ha era d, and th d tc i1 of ar olation untli . rnibl . 

rl lie rel ation ther for , of thi p c1 io Quercu i · not mor cl fin ii c than 

that of t he for mer. 

1-Iabitat.-} an a , fou nd in concr tion , l',fudge. 

C E LT! ( .) OVATA, L qx., Pl. iv, Fig . 2-3. 
L a, s ovate, obtu o or rnncate at tb point, n1argiog toward the ba , truncat or :tbrnptly 

cnn d to a lon rr p ti 1 ; l>ord r mor or le s undula.t ; nervatiou palmn,te from the ba e, in thr ra -
pedodr m divi ion . 

Populite. ovata, Le qx., \. m rican J urnal of S i ·nc and rt , (2), xh-i, p. 94. 

Thi· I ecie ha om affinity wi h thi genu 111 the forn of th l (, ve 

and the pal mat ner a ion . In thi la t charact re pcciall) i r m11 ·h 

Am rican C. rnissi ipp iensis, and C. tournPjorti by the form of t he l av , 

which, ho,, ever, are crenate in thi la t . peci . In Ficr. 2, th prune ry 

ner , th ree only, j oin t he top of t h p tiole, and a ·c nd, branchina mor r 

le . , and under angl . of diverc:rcnce of 30°, to t h border . In the cond 

leaf, F i . 3, the di, i.·ion of the I rimary vein 1 mo r irr gular, the bran h on 

the left idc bein a a thick a the medial n rve, and und r an anal of 

divergence of 30° , while the branch of the right id e i thin, nearly in a right 

angle to the medial nerve, appearing like a marginal veinlet, while ano h r 

branch above it ha the normal direction of the primary lateral nerve, but 1 a. 

thin a the lowe t marginal vein. This abnormal :livi ion of the ncrv , a 

al o the multiplicat ion of t he lateral veins, i appar ntly ca ual, and annot 

indicate a di tinction of pccies fo r the c leave . Th ir ub tanc i the 

am -thicki h, membranaceou - and also the areolation, which, in it ultimate 

di, i ion , i mall, polygonal, derived from large, quare continuou area like 

that of Platanus, a marked in the nlar.o-ed part. Th border of the leave , 

at lea t, a een in thi ame pecimen, cut or rounded at the ba e to near 

t he p t iol , turn abruptly down, and ar lio-htly decurrent. 

Habitat.-D rntur, N b ra ka, Hayden. 
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FAGUS POLYCLADA, Le~qx., Pl. v, Fia. G. 

_L ar oYat -obl ncr ,_cnncnto to tll ba , horl-p tio1 cl ; hord rs nt ir :mil undula.t ; m tlinl 11 'ITC 

stra1gh~; , condary Y m 1 c, num rous irnplc, p:uallc1, era. p tloclrom . 

Farrus polyclada, L . qx. Arn ri and Art:--, (/ ), xlvi , 
1868, p. 9o.-T. creta ea, wb). (.·) J>din LFlora , p. 23. 

Leaf m mbranac ou ·, about c ntim tcr:-- 1011 "J", (the poinL i · hrok n,) 

incluclina a "' hort p tiole 4 millim t r long, ovat -oblono-, apr ar nil obLn. , 

with border "' ntire an l regularly , avy, p iall in h upp r part; m dia1 

11 rv trai ah t ( nd narro, ; condat") vein obliqu , in an angle of' di, r-

to each other, 12 pair in a 1 no-th of G½cen imetcrn, very 

·actly pnrall 1 runnin to the bord r without mar kin a th m with any 

ula i I . 'I hi la charc tcr app ar to be the only e ntial di{fi r nee 

L bvc n thi 1 af and the on cl rib J by Dr. N wb tT) a. F. cretacea, 

, hi ·h, as he r mark , has the termini of the ner ·es most prominent, anrl the 

inter ·al b t1- ·een them Jormino- hallow sinu es. In our leaf~ the .· ·oncbry 

Y in ar"' on the on rary, ffac d to th border,, an l th y incli-ffi r nUy end 

ith r at the c nv -' or th con a, part of th undulation . 

'I h r lation of thi 1 af to the a- nu Fagu ' i. und niable. In com-

parin cr it, ith om 1 a e::s of Fagu sylvatica, L ., of Europ , it i ar ly 

po ibl to point out an differ nc , xc pt, l erhap , in th more num rou 

condary in , and the more acut ly v\ dge- hap cl ba e. Th Ii vi n<1 

l ie al o ha , in it 1 av , the two hara ter which mark th <liffi r

nc Letwc n both th reh ceou lea e d crib d; one wi h n ir , v avy 

borcl rf-;, the oth r \\ ith h border" I nti ulate by th liort protra tion 

of h point of th v in. l yond t h bord r of th limb. Thi la t haracter 

r di~tin tin our Farrus f errurrinea, Ait., on id r · l for a long tim a. a 

m r vari ty of F. < ylvatica. ,ve 1wsc, th r for , in th :-- two 1 av xa t 
repre. ntafo of th onl ie.· oC b ch now livi1w in the north m r gion.·, 

of b h the Am ri an and th Euror an on in nt . 1ounting eight doubtful 

pcci ·, Schimp r cl crib , in hi Pal. a- t., tw nty-thr . of Fa<rus, 

all T rliary · cpt th two m ntioned h re from the Dak >ta crroup, and 

on un ati fa torily known, frorr ar nae u · ·on r ion. of u tria and 

IIu n o-i ry. The T rtiary . pcci . ar without r lation to our r tac ou 
] a ; th y have d nta e or 1-r~tt bor<l r , ccpt I.i'agus rlubia, "\ at., 

repr ent d by a frao-m nt whi h do ' not v n npp ar to b loner to a , p -

c1 of Fagus, and F . macropltylla, Ung., who e leav ar very laro-, 1 c nti-
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rn ter ]on o·, r pr nt d l>) an analoaou fo rm in th Mio n of Gr enland. 

Gauclin, 111 hi 1ontribution , (I, p. 31, Pl. ,i Fio- . 6-7,) cl ril . Fagus 

syl atica fr m h Ii en of Tu, any. Ili .p i 1 · r pr ·~ ni. (l b t wo 

l a e , on of , hich ( 1 i o-. 6) ,, ould m a c unt rpar of ou r hut fi r the 

mor di tant an 1 1 n umerou conclary Y in . Th T rliar 1 af ha on ly 

eight v in when pcrf ct, whil , if t h point v a added t he Or taceous 

one de crib cl h re, it would baYc no 1 iban fi[t n. 

Th pr nc of a Fagu in i.h forn ation of th Dakota roup hould 

be taken into a ount a an indi ation of t h t mp rature of that po h, 

esp' ially in archin g for r le tiY , p ·ci of our t im . 

1-Iabitat.-D catur, Nebra ·ka, 1-Iayden. si1wlc ·pccimen. Th lo ality 

of the 1 af d cribed by Dr. ewb rry i mark cl m ky Hill ·, Kan a . 

Fie s (1) IIALLIA. rA, p. no ., P l. xxviii, Fig . 3, 9. 

L a es b ard, ubcoriac t1 , ry ontir , p tiol <l, ob1oug-l::tnceolat , point <l, nior or l obtus 1y 
cnn n.to to b ve iolo · n r vn,tion pinuat ; 1n,t ral Y io · lo trai o-ht, parall 1, nnm rous. 

The 1 av , broad r b low th miclc1lc or a li ttle aboYC th ba , arc mor 

or le (. bruptl) na1To,\· cl to t he p tiol , an l grad ua1ly tapcrin o- to t he poi nt ; 

th ·ccondary, in s, at an ancrl of di rgencc of 40°, ar tr( igh t, nun rou , 

all qui 1.i tant and parallel, e c pt the low t pair, whi h i · more ohliqu an l 

parall 1 to the b(_ c; th r eti ulation i formed by in t rm cliat or terti a ry 

v in. , , hich _ana tomo e with n nill at ri 0 ht angle.-· to the ~ condnry v in , 

forming loo ·c, irrccrular, r1uadrntc, or l nfago nal m he ; medial ncn narrow; 

econ<lary vein thin. 

It i · at fi r. t difficult to a lmit that both 1h · leave are r ferc. blc to th 
ame p ciPs. But in the fo il de cription and r pr ntation of Terti(. ry 

pinnat ly-n rv d sp cie of Ficus, the econ c1c ry ·ein are often, c en upon 

the am 1 af, a in Ficus lanceolata, I-I r, vari(. ble in di ·tanc , or lo. · on 

on iclc and di tant on th oth er. The ·amc difference is r oo-niz ble 

in the retaccous leaves of Ficu,> geinitzi i, Ett., (Flora v. icd hocna, p. 16, 

PL ii, Fias. 7, 9-11,) who c forms an d ne rvation ha, e g r at analogy with tho 

of th bra ka l ec. e . Fig. 11 ha the secondary ein of the ame ty p 

a.- tho e of our F ig. 3, while the br ader leaf of ] ig . 9 and 9b enlarge l, bas 

a mor pen ncrvation, with clo vein , and an areolation of th arnc char-

n in our Fig. 9. There i::;, how v r, p cially b tween the fr, g-

m nt r pre ··cnted (l ig. 9) an i ome pccie of Rhu - R. metopium,, L. , for 
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cxampl -a great an affinity in fi rm nrnl n rvalion a b tw 11 the 

l\linn .-ot 1 aY and tho of Ni cl r "' ho na, arn1, th r for , th ir r ,Jation to 
Ficus i "' uncertain. 

Hahitat.-Or ta eou , (Dakota o-ronp,) of 1irnwsola. ◄ ollc t ,(l in num ' r
ou · frno-ment. by Prof Jam , I-fall. 

PL TAK onT ILOBA, Le qx., Pl. ii Fig . ·1-4. 

Lea, rna.11, tbiu, pnlmn,t l e1 irr rrularls trilolrn.to; lol>e-: ohtu , liort; l>or<l rs nutlulaL ; n rva-
ti 11 :3-5 palmat from al>oYo tb l>a Jou g p tiolcd I nf. 

Platanu obtu. iloba, L c1x. Am rican Journal of Scien c !)nd 1·t (2) 1 · u , , / 1, 

1 G , p. 97. 

L ✓ ave Glo ntim tr broad in t h ir ·wi] t part, not 1uite a lono-, 

ronm1 or r niionn in outlin , ubr<rccl on ihc Bi<1' hy the <fo· ro-1110- oht11 c 

lol s, abruptly narr w cl or nndulai lj lrnncat · at th, ha.-e, , hi '1 r 'a h 

ih p iol b a hort 1 "' nward un · nen ation - p ltnt ; th lat ral 
Yci11:-; at a di ._ tan from th ba._ilar bor 1 r of th 1 a, , branching; m dial 

11 rv pinnatcly di, id d in it upp r part; n rrntio n ere padoclrom ; n rvill 

1rr gular d pl} mt rk d, ome of then impl and continnou . . 

In h fo rm of it 1 av , and th g n ral haract r of it n rvation, thi 

,·p 1e::s 1 Io~ l} r la.t d to Ani ophyllum em,i -alatum, d crib d p. 98. I wa 

v n t fir t inclin l to on id r all the 1cm e a r pre ntin 01115 onet 

ci . Th re i~, ho,v , r, a mark ,d difference : in th ex ur f th 

1 ay , whi h i mu h th inn r in thi ·peci s; in th ir finer, m r deli at n r

vation; in t h ir qual di i ion in obtu o undula.t lobe ... , & . The platan i<lal 

h(, ra t r of th 1 y i. mark d in th branchinc.r of h primary v in· at 

a di aboYc th bord r., and, th r for , th y ar 11ot r f rabl to Acer, 

om of "hi h ha, e l ave of an mialocr u form. 

1-Iabitat.-B atri · , aae 01111 y, cl ra. Im, Hayden. Repre cnted by a 

number of . p cim n . It inay be r marked ha · all th pec1mcn , r 

found at tl1 "'am locality a ho f A ni.·oph.yllum. on id ri1w th gr •at 

affiuity of •hara t r , t hi coin id nc tend to indi a i l ntit f. p ·i .-, or 

at 1 a ta community f habitat for clo ly allie<l, p rhap tran ient or derirnd 

form . . 

PLATAN PRIM~ A, L qx., Pl. , ii, Ficr. 2 · Pl. x ·vi, Fia. ~-

L<'nf l.iro-, pulmn.t ly tril b,tt with ~Lort, .· •ar ly cli .- tin t lat. •ral loJw-., uroadly <l ltoi<'.' d oply 
di tautly d ntl.Lte to the poiut, trunc.tto uu<lulute to tJ10 ba ; ucr a.tiou tl.Jr e-pnlmtl>to, pla.tau01doJ. 

https://trilolrn.to
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Plalmw aceroid .,· (1 ), •opp. nu-. latior, L qx. Arn n an Journal of ·1c11ce 

ancl Art~, (2), lvi 1 6 , p. 97. 
A laxer , ubc ria cou l af: 11 n im tr br acl, 9 i 1 ntim i r 

loner, "ithout h p tiole, ob cur 1 palrnat 1 trilobate, di tantly d 11tn.i 

t th larg harp-point 1, turn d out i le; lateral Y in at equal di tanc , 

parall el. 
Thouah the lob of thi 1 af ar le marked than in the ommon 

form of P. aceroide:, Gopp., b ina m r l . liO'htl) loner r than th t th an<l 

of the .., ame form, I am till unabl to find any p iti\' hara t r b r "hi ·h 

thi .. p cic may be ..,ati ~factoril ::,cparatecl from tha of oppcrt. Th ' ho r-

el r la c i unclulat , rnor broadly truncate not cl sc nclina a far clown ( Iona 

the petiole. But in comparing our fi rure with that of II r, ( 1 r. T rt. II lv., 

PL lxxxviii, Fig. 11,) one eec-. for th ba. f the lea e and th di tribu-

ion of the nen ation a p r~ ct irnilarit . Thi idcnli ·y of hara.ct r i. till 

mor mark l l tw n th Crctaceou 1 af and P. auillelmce Gopp., (in 

Fl., Pl. xi Fig. 1,) an 1 a· P. guilletmce, ha· b en for a Ion time on, id cr cl 

by Heer a a varict f P. aceroide -an 01 inion ill u tained by D. Ei inO'

hau -· n-I do not cc the po ibili y of con idcring a rca on for pa.ration 

the hortne::s of lateral lob , which i o enerally r mark c1 in P. o-uiltelmce, 

and even in recognized varietic of P. aceroide . I hm , howc\' r, hm1a c1 

th name, to follow Heer, opinion, and ·ub. titutccl one ,, hich inclicatc tbi 

. pecie a the orio-inal form of at} p , Yrhich ha. pa,". eel through theTcrtiar ,and 

which is ._care ly modified in our livina P. occidentali . 

Th frn<rmcnt represented Pl. xxvi, Fig. 2 i cvi l ntly of th . am 

pcc1c . It i , how~ver, diffi r nt in it ba ilar nervation, or rath r in h 

1 we brnnche f the lateral primary nerve , which ar not mer margint1.l 

veinl t , but well-d eloped divi iow, regularly branchin g. Th two fiaurc , 

3 and 4, of He r' Pl. lxxxvii, Zoe. cit., show the am diffi .r nee ; the larg

e t 1 af~ Fig. 3, having th lowe t econ bry vein imple, whil in Fig. 4 the 

·orr pon<ling ein. of the ·arne ord r ar thick r and clivi l L 

Habitat.-Lanca. tcr County, Nebrn ka, 1-layden. In four pccim ·n ; 
the la. t r marked one i from Salina River, Kan a . 

PLATANUS IIEERII, Le qx., PL iii, Fia. 4; Pl. ix, Fia . 1-2. 

L •a,·· r nncl r hro:ull rhomboidal in outline, palmately three-lobed; lobes sbort, obtus ; bor< rs 
111tirc or nmlul:ttc, olJliquo or wedge-form toward the potiol , a.ncl more or less :1bruptly <lecurring along 
i ; p iiolo ohort. 
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Platanu · he rii, Le qx., Hayden. RC'port, 1 71, p.. Oo. 

Lem' · larcr , 1 t 14 c ntirn t rs lona anc1 about as wic1 c ria ou~ 

. mooth, palrnat ly tbre -lobed· lob s .·hort nntl oh! u~c · bonl -r:-; 1mclu]nf C'I · 

broal1ly d .Hoicl from th ]at ral lobe upward ino(Hll . · rm1c1fr to tlic ba:e, 

tur11i11 toih p ti 1 ,anld ' C ndino-a1oncritabou tml n11<1alinl!'c· nti111<'i<'r:-

lo\\. r than ihe primary divi ion of i h n rv ' ; Int r,11 pri mar.) n rv s 1uorc 

or le. blique, hrancbin ; inf •rior lat ral Yein ith r thi11, mnrainal, impl ', or, 

a in Fig. 2, thick r, and ana tomo ina b. bran li and n n-ill , "ith n mar

ginal undulai Y in und rneatb . rl hi la t chara t r i. not abn nnal; il is 

mark ,d in 1 aY of ur P. occidentali wh n th borc1 c of ·h l av are 

ntir at the ba and vd1en th lo\,. ba ilar Y in follow th l on.1 rs 111 

nrvi1w and in ana tom ~ing with clivi ion. of an 11pp r branch · i i cen 

al~ iu P. aceroide ancl ·till mor in I'. cruillelmce.-Thc 1 nl' (1 1. viii, Fio-. 4) 

ha a om \\ hat diffi r 11 · faci " from ih brn fio-ur d, (Pl. ix. ) It~ surfac 1 

nwr poli::-:h d ihoucrhit , ub in.n ci ofth ..:amethickn ,anclth .-- ·ondary 

Y ins nr 1 cldant from th primary on Thi , however, i a di:ffi r n c 

of liUl mom nt, for a p w h n r-vation i · o variab] , a indicat d by 

tl 1 t,\·o la. quot d ti(ntr , th on of whi h (Fia. 1) ha a thick econclary 

v ·in in an abnormal po ition, uncl r a, thick Y in of th am ord r, and the 

oth r (Fi<,. 2) ha t,rn thi 'k infi·rior v in , und r th fork ofth ~ primary ou' . 

flab ·tat.-Bluif: on h alina Ri\ r, iah mil abov it.~ mouth. 

PLA'TAN AF.FI r , L qx., Pl. iVJ Fi ff . 4. 
Lcnf nu oria on.· , r nnc1-h :s:nrronal in ontlino, r und <.l t 1,b p tio1 , narrow d inn, broad nuglo 

to a, shor t i,oint · border undulat •, di taut] · d nta,to; n r a.tiou pinua,t , era ped drom . 

1 opulit · nffin·i ·, Le qx., IL13. l n · R port, 1872, p. 423. 
rrh 1 af i. 9 n im t r hroacl and a littl loner r, r und .·om what h · 

ao-onal; ih u1 p r bord r joinincr in a broad c.mal io a ._hor point; th f-ide 

11early parall l; ancl th low r part round d to t.h p tiol . B; ii form and 

n r ation th l af j r lated t that f Platanu heerii, ( 1., iii, ia. 4,) and al o 

in ome cl err at lea t to the leaf de rib l a Cl-'SO/ra harkerianum, (Pl. 

xi, Fig. 3.) In ome pojnt , ind d, the 1 aY de. crib cl in the gen ra arc 

lik tran itionc. l form , r f rabl a w 11 to on a. to th oth r. 

1-Iabitat.- alina Vall y, icrht mil . above th , 1-ation. 

PLATA S RE RVAT.A, L qx. Pl. x, Fjcr~. 3, 4, 5. 
L iiv 3-G pnlmat J lobed; Jou H arly qnal; lJonkrs undulate ; latoral ncr,es cun·cd outside, 

forki[!g near the bu o. 



a sofras recur atwn, Le q. ' ., Ha len' Report, 1 72, p. 424. 

Thi._ is a r rnarkabl form, of whi h I hav fom1d v r f w . p ·1111 n . 

The mor com pl te one are figur <l. h r . L av ' ub oria ou ' , n arly fia

belliform or broadly wedg -form in outlin , d e1 ly di id cl in thr or fo c ('.) 

nearly qual lob , roundel downward and narrow <l. by a d p inward curve 

to th p tio1e; border ·, en ire or undulat ; I rimary in in hr , from ab ve 

the ba. e, the lat ral ones divid tl by on or two condary bran h a thick 

a the primary nenc w hi h it.h r u n im arel and :fi 11 w th bor<l r~, 

branchina and joinino- the econdary , in , l OY , or un· out id toward 

the point of on or t wo oth r late ral lol . of the 1 af. Th primary 111 "' 

ar equally branched on both id , but ib c branch rnry in numb ' r andC, 

di tance, according t t h divi ion. of the leaY , The , pe irn n (Fi . 4) 
i fragmentary, but the e pan ion of the limb of the leaf and it divi. ion in 

one or p rhar wo lower lobe"', in accordanc with the direction of t h hi k 

branche of the primary n rves, is clearly een on the left i le of th 1 af In 

comparing the leaf, Fig . 4, 5, of PL x with Fio-. 4, of Pl. iii, the en nc 

relation of the form which t hey rcpre · nt i ca il) en; but Fig. 3, f Pl. 

x, eem to be a deviation from th platanoi l type, I a ing to that of assa

fra ·, (Araliop i ) and, ther for , m1. y not repr ent the ame p cic . The 

poli h d urface of th se membranace U" or ul coriac ou.· lcav -. and their 

presencP- at he ame locality induced me to con::;idcr them :_ id ntica1, th y 

ar r 1aJ l ab ut in the amc degree to Platanus or to Sassafras. 

1-Iabitat.- moky Hill River, eight mil ;"Outh of Fort Hark r, Kan ·a .. . 

PLATANU NEWBERRYA A, Heer, Pl. viii, Fig". 2-3 ; Pl. ix, Fig. 3. 
L ca.v of medium i;1,e, thickish, 1n~lm:1tcly three-lobed, eith r taporiorr to :1 point from tll laL ra,l 

lob • upwarcl or without lobes, and ovate taper-pointed, broadly cuneato to tho base, c<iually d n tn.to; 
oudar v ins lose, numerous. 

Platanu. (?) newberryana, Heer, Phyl. du ebr., p. 16, Pl. 1, Fig. 4.-Platanus 

newberrii, Le qx., merican Journal of Sci 'nce and Art , (2), xlvi, 1868, 

I· 97. 

1: h de cription of H er was mad from an imp rfi ct pecim n, b L r, 

he)\\ , r, -ban the on copi cl in PL ix, Fig. 2, for it how und r the lat ral 

lol . th nliar kind of cl ntation which mark the border to the point. 

rrwo b tt r p cim n have be n obtained ince; one (Pl. viii, Fig. 3) repre

~cnt~ a pnlmat ly thr e-lol ed leaf 12 centim t r lon with ut th p tioJ , 

10 c ' niim ' tcr wid bctwe n th top f ·he lobe , whi h ar hort-poiut ,(1, 
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c1cn1,iculai , plac d a little b lo,, the midd1 of th 1 af , ith tJ1r pnmnry 

n n . from a littl abo, e th bn , aud 7 to pair. of ~ ondar v ins, par

allel lo "' , at an an°;le of divercr n e " ar 1 ' mor Urnn 3 °, ::-1 rai crht to 11 1c 

bord r ,, h re th y enter th t th "' iLh tb i r (fo·i ion. . Th o h r lrn (' (PL 

ix, Fi . 3) i much 8mall r, not lobate, and ha the am kind of nc n-ation, 

x ept that the primary lat rn1 vein ar licrhtly alt 'mat , not 1ui e n~ iii id· 

as the conclary , ein aboY . Thi , lik th oth r 1 af, ha. it b nl r d n

ticulat , with that peculiar kin l of hort outward-turned t th, parni d b 
qual obtu inn ~, r mark d in Greviop:1i. haydenii; Protophyltwn mudgii, 

&c. rl he n rvation of the e 1 a,· , and al o th clccurr nt prolon o-ation of 

th ir ba b 1 ". the livi ion of the primary n n , r fi r them to Platanus. 

The 1 m ::s of ouncr branch of P. occidentalis ar often al o withou lai ral 
lobe , r have ar ly di ._ tin t lob ._ , and in that ca their n rvation app ar 

rnth r pinnate than palmat . 
Habitat.-B atri , Gaer County, Haycl 1n. Blackbird Hill , jlfarcou, 

Capellini. I found it, too, near D atnr, r bra ··ka. 

PLATA DI n UTIVA, Le qx., PL viii, Ficr. 5. T 

L af mall thi k, 1unrgcd n,bov the ba , rouudod downward narrowed to an obtuse point; 
11 rniLi n · -palrun,tc. 

PLatanus diminutivu ·, Le qx., American Journal of Science and Art', (2), 

xh-i, 18G , I · 98. 

rrhi .: mall 1-n.f, a little mor than 2 c ntirn tcr long and nearly a larae, 

may be a diminutiY form of P. primmva or of P. heerii, and even may b r for

al 1 ' to anoth r crcuu . It look lik a leaf tunted bj para i ical xcr c nee . 

It i r und from th - middle o the ba e, and broadly deltoi l, obtu cly pointed, 

undulate or nearly cntir . The irn1 r ion of it urfac i cl ply furro" ed 
by th two thick primary lateral ner , which ar ·li o-hily aHernat , arnl l)oth 

lik th m dial n rv , and the condary v in are thicken 'd h r and th r 

by irr o-u lar bol ter" or expan ions. 'I'he prrn ary vein alone are branch

j ng; the nervill arc thick, continuou , p rpendicular to the v in ; th ba ·e 

app ar brok n, and, ther fore, i i not clear if th leaf i prolong cl do,virward 

alon th I e iol . 
1-Iabitat.-Dakota group. The p , im n had no lab 1. It i mixed with 

, p cimens from Lanca t r ouni-y, N 1 ra. ka, an<l th . ton 1s f the , ame 

color and con.: i t nee. 

10 L 
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Laurinece. 

LAURl S EBRA CE I , L qx. Pl. x Fia. 1 · Pl. ·xviii, Fio·. 14. 
L n-Y t hi ck, cor ia.c ou e1lipti a l oulouo- or IHUTo, l lane obtc obtu cly point t1, fop rino· down

ward ton. s llor t thick petiol · medial ncrv thick, balf-rouu<l; · coudary -vein ait rnn,tc, n.t an acuto 
aogl of div rg oc , camp todrorn . 

Laurus nebra censi , Le qx., Am rican Journal of 1 n aud ArL, (2), xh i, 

18G8, p. 98. 

P ersea nebrascensi., L e qx., Tran a tions of the Am rican Philo phi al o 1-

ty, YOl. xiii, p. 43 1, Pl. xxiii, Fia. 9, 10. 

The learn rcfi rr cl to ihi " peci ar r pre nt cl by a numl r of · l 1-

men:-; \\·hich mark tran i ional form l tw en the larcre, llipti al lf'af of' Pl. 
x, i io-. J , an 1 the linear lane olate on of Pl. xxviii, } i?. 14. In the m -

moir of th 1 ran ac ion , (Zoe. cit.,) I bad figur d, in ( pp ;-,ii.i n with ihi~ ]a:-;t 

fraament, the ba e and pe iole of ano her leaf exactly imilar lo an of' th 

two figure, of thi report, by it thick vein, thick, hort p iol , an l ond

ary n rvation, hut int rmcdi( te to both in form and iz . Th 1 a C" arc 

thi k, coriaceou , perfi ctly entir , he large t 12 centim t r · lono-, in ludina 

the petiole 2 centimeter ; wid t in th middle 2½ to 4 cen im t r · broad, 
(rradually and equally tapering in a cur c up to a slightly obtu e point and 

downward to the thick p tiolc; the secon lary vein alternat , at an utl 

angle of divergence of 30° to 35° , curve near an d alono- the bord r , h ing 

unequc. Uy di tant but parall ·l from th ba e; th details of ar olation ob ·ol te 
even in the be t pre r cl p cirnen. , arc doubtfully indicated by a kind of 

papillo.· marking of the , urfac , which, how ver, may re ult from the coar"e
ne of the matrix of t he ·pecimen . 

If the relation of the e leave to those of ome specie of Laurus i. w 11 
marked, a , for example, with Persea peciosa, Heer, of the Miocene of Europe, 
it i not the 1 evident with om Oretaceou pecie of Magnolia lik f. 

specio a, Heer, ( fol. Fl., Pl. 10, Fig. 2.) The narrow leave of our p ci , · are 

comparable al ·o to JJfyrtophyllum geinitzii of the ame, 1\fol. F L, I 1. xi, F ig . 

3-4, fo r th ir form at lea t. The pre-· nee of a fruit referable to a p ci · of 

Laurus eem to point out the r ference to the same genu of the 1 a e 
<l e. crib d above. 

H abitat.- ear Decatur, Hayden. Leaves and fruit near Fort II r
ker, L cont . 

LAUR s UACROCARPA, L qx., Pl. x, Fig. 2. 
Fruit r uud oval ; uu t snrrounded by a Uiick pori arp; p lie 1 club-shap d. 
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L WJ'U':i macroccupa, Lc;:,qx., m ri ·an Journal of and rt~, (2) ,' I 1, 

18G , p. 9 . 

Th frni r pr nt "' an orn.l nu tl t a littl more 1hnn l , 111 im tcr 1 11 r 

millimet r"' broal, urround cl appar ntly hy a p ncarp 1} millimc.trr~ 

thick, whi h c m to haYe 1 n of a -fibrou t ·Lur . T'h nut i · rnark ,(1 in 

it. 1 noth by thin, cquidi. tant, care ly di rnibl line or rib ancl undulat 1 
wrinkl cl aero s; th pcricarp b in plit all around nearly t qual di innrc. 

in -fi ,.ur "'enlaro- c1 to the point of conta t \\iih Ute nut, and orr ·pon lino

\\·ith th wrinkl mark d upon it · urface. 'I h I die 1, ,v hi h , a a ily 

dcta bed from, or ar 1y adh r nt to th frui , i luh- hap cl, and mark <l 
up n ii. · h rizontal urfa or upon th face in contact , ·ith the fruit by four 

rournl mall p rforation whi h appear lik ar of rn. ular dot . Thi. fruit 

is comparahl to that of a numb r of p ci of Laurinece : Laurn canarien:i , 

\ h., a. -ficrnr <l l y II er in hi · Tertirlry Flora; Phmbe triplinervis, Gr., a 

"'p i ·, of our ti 111 , inhabitin a Cuba; peciall) Sa ·afra officinalis, ee ., 

and a numb r of fo il fruit r fi rred to th aenu Cinnamomum. 

lfabitat.- ar D caiur, braJrn, Hayden. 

PER EA LECO 'TEA "'A L qx., Pl. xxYiii, Fig. 1. 

L nf Jnpr, oblong-oYnt, 1:1.n olat 1 -poi 11t cl; bord r ntirc, undnlat ; 11 n-n.l,i n pinnnto; lowrr 
srco ndary YCin di taut, nrving n nr nud alou<Y th bord n;, and a conding to th mit1t1lc of tho leaf; 
upp 'l' v ' ins mor pen and hort r. 

a. afm ·("? ) leconteanum,, L ·q ,., 'I ran Lion of th American I hi1o ophi alc. 

oci 1y, vol. xiii, p. 431, Pl. xxiii, Fig. 1. 

rl h i xturc f thi 1 af i not very thick; the figured fraam nt i 14 

c ·n im t r lo1w, (the point and the ba of the l af broken,) 52 c 1 imet r.· 

broa<l, of an oblon oval form, appar ntly pointe l and 0 rndually narr w cl to 

it ba e; lo, r ". condary vein thinner than th u ppcr on s, followin o- th 

bord r., or on a more acute anal of divero- nee; all camr toclrom , mor or 

1 unclulat ; m dial n rv of medium thickne . 
On the cl ,., rii ti n and fi()'ur of thi 1 af in Tran . (loc. cit. ) from which 

our figur, i · coi i cl, S himr r remark , (Pal. g t., ol. 2 p. 83G,) that this leaf 

is, indeed, referable to the Laurncece, but that it is doubtful 1f it belon er,· to a a -

safra . Th r la ion by th dir cticm of the Yein and th form f he leaf 

i · \ ith fo il pc i of Benzoin, t1 rib d from th Tcrtiar) of 1 1rop , ancl 

with p i of l\ectandra and L inrlera of our irn II r, in hi , remark 

(in 1i t 'r.) on th , am leaf, j di"lo cd 1o r f .r i to JJ[agnolia. The leaf 
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tle rib d a --. l,fagnolia t nuifolia (Pl. x ·i, Fi cr. 1) ha a ·o rr :-iI ndina outline 

wi t h thi on , but th of th 1 af' i. 1hinn r, arnl th o ondrtt') v in 

a a mor open angle of di,· r · n . What i, aicl of th r 1nt ion oC thi , · form 

io Quercus benzoin, L qx., of :N anaimo, in 'I ran . . , (Zoe. cit.,) i · in th ame 

cl <n e of uncertaint a b for , fi r th r a on ha th ·p c1m n oul l not 

be compare<l. 

Habitat.- car Fort Hark -r, Leconte. 

PER EA TERNBERGII Lcsqx., Pl. Yii Fi~. 1. 

Lon f large thic;k, cor a eou. , cntir , 1.>roadly ohlo1 1,; o,al or obon.t , oh u ly point d (.) (point 
brok n ) tap ring by a cur,;· to t h l>a ; ncn ·ation pinna te coar ·c: Y ry di t inet, campt drou1 ' · 

Ficus ·ternbergii, L q ' ., Ha den' · R port, 1 72 p. 423. 

Ju lgin from the pre r ed part of thi fin 1 af, il 1 nath i 15 io 

16 · ntim ter , 10 centim t r wicl above he mid<ll ; it i of an ol 0\ ai 

form, I rfectly entir , pinnately nerv cl, with condar vein hi k, aH rnat , 

di tant, eparat cl by ome horter in. in a broad r an I f m r 11 , and 

not a. -hi ·k, , hich amt tomo, e with ncrvillc or bran he of the prin ipal 

ccondary clivi ion ; the e arn parallel at an ano-Ic of 50° to the m dial n rY , 
cur ina near and a1ona the bord r , branching in the upp r part by obliqu 

divi 1011 , or mark l in their whole 1 nath like th medial ncrv by v ry .-trona 

ner ill , nearly a hick a · th tertiary vein·, which, by joinina th oppo ·it 
one an l ana tomo.:ing, form a large loo. e reticulation con1po ed of quar or 

r ctancrular me hes. 

Accordina to he r mark of Saporta, thi ] af compare till b U r to 

pccic of Persea, a, , for example, P. grati ima, Gartn., especially the var. 

vulgari. ·, with oho ate 1 ave , a form xten ively repre ented in the ou hcrn 

I art· of the orth American contine!lt from Cuba to Brazil. 

Habitat.- car Fort Hark r, eight mile s_outh of the station. 

LAUROPIIYLLO 1 RETIC LATUM, Le qx., I 1. xv, Fig . 4-5. 
L av coriaceous, ol>long, lin ar l:1necolato, ent ire, grndua,lly tapor iug to tho base, and decurront to 

a thick costa; n rvation pinnate; secondary veins op n; a.r olation loosely di tinctly reticulate. 

Laurophyllum, reticulatum, Le qx., Hayden's Report, 1872, p. 425. 

Leav "' of a thick con i tence, from 10 to at lea t 16 c ntimeter, long, 

and from 2 to 4 centim ter wide, entire, linear-lanceolate, tapering frorn the 

middl upward to a point, and. D"radual1y narrowing to the ba , wher it fol

low h medial nerve, forming a narrow border befor joining the thick ,·hort 
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pdio1c; s condr1r3 v in, 11um rou~ parall l from th bn.· , op n at. :111 an,crl 

of liv ro-cnc ofG0° ,wi1.h·h rt rini rm cliat J Y in \\hi·hih ryjoinfromih , 

ba: by lH\T cl bran ·h or n n-ill ~, formino- a ntinu u irr gu lnr poly<ro

nou ar olation to th bord r~ ,, h ' r th y unc in Ii':•'10011~. Thi;-; kind or 
ar ·obtion i r lai d io that of Ficus .a init:::ii, Ea., (Flora , . KiC'dn~ Pl. ii , 

Fio- . 7, 9-11) but ih fa ic of the c 1 av .-, th 'ir con ·i ·l u , & . npp ar to 

r fr th m rath r to ih Laurinece. Th num r u , Crncrm nt .. f 1h 1 aY ;-;, 

thouo-h havin a ommon f rm, may b r G rahl io 111or ihan on 

m of th 1 aY s b inu- ,Yithout an · tra of " ,in on ih ir upp r surfo e. 

Habitat.- \' ~r th \\ 1101 of th Dak ta o-roup fr m Minn .. ob, io 1ou h

m I an~a , mo t.ly found a· y in frno-111 nt . 

.A AFRA , Bauh. 

To thi g nu p rt( in om form rly r ferr cl io Ettin alzau-
senw. m f th form' h r d crib l hav haract r in accor 1an 

,, ith t.ho. of th of assafra oj}icinal , ., o wid I di. trib-

ut cl in th '"" t orth \.111 ,ri a and tb only p ·ic left of 

bi.- o- nu". for . murla-ii. An obj dion, ho" -

aporia. rwain t th aclmitt l r lat ion f mo t 
as afra , c p ia.11) on ac ount f th <l ntni 

hord r an ] 1~a p clodr rn n rvation of om of th m. Th min nt pal -

oni olocri .. f Frnn h m a" mor cvid ntly r lat d to om Arali,-

cntra1 m ri a of the a nu Or opanax .sp cially. I Jun b n, 

a y t, nnabl 1-o oMain an p im n , of th . liviu plnnt for ompmison, 

and, th u h admi ing th r latio11 ns a rtain 1, I find in omparino· h -

L\\ n th m 1 c th f . il 1 ave [ the Dakota o-roup which Jun- b n 

r f rr cl to Sa . ofrn. ._ u h a11 intimaJc oin id n c of fi rm and of n rvalion 

that, aclmitting on a r pr ·entafo· of th u-cnu . 'a ·afra I am not abl to 

fincl any di ·tinct clrnra t r to parat the th r.·. 
· aid b for , Sa safra mudo-ii (Pl. xiv, ] i , . 3-4) i ' th f rm m r 

i<l ntly r pr ntino- th hara ter of th I av ·· of tl1i · rn1 , not on1y in 

compari. on with I av ., of th foiug ·p i s but. a.1 o in r o-anl t< the form 

r pr . nt <l fo. ·il in th 1 crtin.r3. Th l ,aC ,vhi h ha. b · n fio-m <l -'P ci

ally ri · r thi. compari n (Pl. xxx, 1 i . 7) i in it. · form nnd n nation in1 rm -

rlia1- h w n thi. S. muda-ii an 1 th I a \ hi h lun h n ~ parat d fr rn 

https://crtin.r3
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thi~ , p und r th nam of S. acittilobum, (Fio- . 1-2 of th'' am plat .) 

In pa i1w from this form to . cretaceum, \ by., of Pl. xii, Fia. 2, 110 oth r 

t1 iffi r nee is r rnarke l bu that of th hort r rn dial 1 be. Th re i no 1i ffer-

ncc" hate r in the ner ation, a n from th compari on of num rou~ pc ·i-

m n, . The t, o leav of PL 'I, Fio-::s. 1-2,, hi h I ha, r .f rr cl to the amc 

peci , S . cretaceum, differ b th <l nti ulation of the out id 1ord r , Lut 

by thi only, and a number of p cirncn of int rmecliat hara t r ha thi 

cl nti u}ation either ob:sol t or dist.in t, or m r 1y on on "' id.c of c lee f, "' bile the 
other border i cntir , or, o to ·ay wi h int rmitt nt t th, a mark cl upon 

Eio-. 3, Pl. xi,\\ ho c upp r condary nerv "' ar ith r campto(lrom urvrn o

dlong undulate or entire bord r~, or ra, pedodromc goina out io th bur 1 r · 

and forming or ntcrino- a toot h. Fia;--;. 1-2 of thi · same pL. i h ,, t h . am 

anomaly. The out i 1e border of F io-. 1 ar p ·itiv ly cl ntat , whil th 

middl lobe i entire. In Fig. 2 bi mid 11 lol i mark c1 b t,, o t ·th. 

ncl , h 11 , e come to the lea, e , hich I ha, e cal1ecl . mirabile, we hav 

a ncr ation mo tly cm ·pedodr m , and t th all around the bord r xccpL 1h 

low r min , \Yhich arc till carnptodrom . Di{fi renc · of t hi · kirnl arc 

r mark cl in t he more or l deep divi ion of the l aY " ; in th ba ·ilar 
1orc1 r c1 current more or le, alou o- th p '-i l , w hi h h y join, , om tim 

ta a di tanc , ometim quit near th p int of union of the primary nerve., a 

c n in Pl. xi, Figs. 3-4, and Pl. xxvii, :D i . 2. Th peci Ill 11 · w hi h r pr -

·cnt the c gctaLle form -· ar v ry 11umcrou ti , and it i · only aft r 10110- ·om

pari on of th m and a r vi.-ion of their cbaract rs that I have pr ·n· <1 the 

nam e of' Sa sofra for ibc de cri pt ion of the e 1 ave , admitting, h wcv r, a 

po. ··ihle in the fut ur ihe ·u hc1i vi ·ion of Araliopsi for all the pecie .,'c pt 
that of mudgii. The amc ob erYation may be made for th 1 av ,: a· for 
o her tYI c of the Crctaceou . 'l'h y may be, and h, v be n con id ,, r .c1 hy 
author a complex in h ir impli ity, as unitino- ome definite har~1 t r 
with om other till in an embryonic state, al r ady lightly apparcut, hut 

not yet ddin ct nough to allo\v a clear line of s paration Lctwcen the oricri

nal and the deri v cl typical forms. 

A SAFRAS MUDGEI, Lw·qx., PL xiv, Fig . 3-4; Pl. xxx, Fig. 7. 

L aves proportionally lon o- ; ln.teral primary nerves narrow, n.t an acute angle of uivcrgcoc ; mcuin.l 
lolJ twice a.a long as the lateral on ; surface of tho leaves polishou. 

SA SAI< IU MUDGEI, L qx., Arn ri an Journal of Science ancl Art , Zoe. cit. , 

p. 99. 
Thi . peci i.- t1i tinct from the oth r and their numcrou vari ii . hy 
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the comparativel lono- r and narrow r l ave the prolo1wa.1i n of 111 middl 

lobe wic a Iona- a h lateral one , 1-h le .· obliqn dir tion of th narr w 

lat ral ]ob , and ac ordi1io-ly of ihc 1nt ral n n ., tli . neut w cl o- -form of 

th ba. e of the 1 as , cl nrrinrr fl.loner th pcliol ~ Ly a, 11n1Tow honl r , nncl, 

ioo, hy th polished upp r. urfa c of the oria ou · 1 av ~- rl h honlcr: nre 

alwa3 ntire, mor or 1 ., irr 0 ubry undulat · all th orn1ary v in . ·1rn11 ,

todrornc. The areolation of thi., . pe i . i al o 1 uniform! r ctano-ulnr 

than in the former one:s, ancl th h i ions of h primary v in at a T 1alcr 

c1i 'ta n aboY ih bn ·c of th 1 af. B_; ibi lrnrn. tcr thi · form i rnor inti-

mal I r Ltl cl with th p c1 of d rib cl from th Iioc n of 
Europ , like . f erettianuni, J\Ia ., whi h m ome of it ., 1 ave , ha the 

m , 1ial 1 b narrow d to\\ ard the ba m th am ,, ay a ecn 111 onr 

Fig. 4. In Fio-. 7, of Pl. ·xx, ho\\ vcr, th ba of the leaf i more nlaro-cd, 

1 d curr nt to th p tio1 ; th lob ~ rnor oblique, a d Yiation of type 

,, hi h rn a a tran itional form b t\, cen ihi and the followi1w pcci ·. 

Ifabitat.-Ilill · alon a1ina River, Kan a . The fir t "' p cim n "ecn of 

thi p i , "hi h i opi cl in our Fi O'. 3, wa ut from th coll ct.ion of 

he mi h onian In titulion, lab 1 d "Pre ented by Prof jJfudo-e." From 

the <.lir tion of th prof or, I \ i itccl the lo ality, and found a numuer of 
1 p rf t impr ,., ion of l a, e of th am kind. Thi and the fo11o, ing 

p ie ar rarely r pr cnt d in the collection . 

A .c AFRAS ACUTILOB M, p. nov., Pl. iv, Figs. 1-2. 

L aves nbcorica Olh,, of th am con i t nee a th form r pcci ; lateral lol> I::tnc olatc-pointctl, 
diy rgiug n arly at n, rigllt anglo from t ho medial n rv ; primary n 1T s ruoro or Jess disjoint c1 o.t tllo 
bas . 

I con id r d at fir --t thi p c1 a a variety of th forme r. It i , how

cv r, o far differ nt in all it part., c ~ ntially in it. o- n ml out1in , it harply 
acut , more div ro-in(J' lob , it thin ~ condary v in .· uniformly cunino- alon(J' 

the uord T , that it ha th amc right to be cm1 id r d a a p ci n the 

ih r fi rm d cribecl in thi paper. As in . mudgei, the primary nerv ar 

om para i ely thin; and both . urfacc of th lea , though di tin tly mark cl 
by the n rvation, arc not a rough a in the iher pecie , or more generally 

mooth. 

IIabitat.-'\ ith the form r. 

https://prolo1wa.1i
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SASSAFRAS (ARALIOPSIS) CRETACE M, N wby., Pl. xi, :Big . 1-2; Pl. xii, Fia. 2. 

Leaves of medium iz , with <li rgiug,. li htly ol>tu or acut 1)-poiut <1 lol> , nlaro- tl toward Lho 
l>roa<l iou e., broadly wedge- hap tl tow:rnl th ba , cl curring to th long p Lio1 ; borders ntir or 
obscur ly cl ntat . 

Sas afra cretaceum, e;, b ., Extinct Flora p. 14. 

1 bi pccie , the mo t commonly repr ent cl in th r d hale of th Da

k ota group, i~ alway a··ily r coo·niz d hy the cl p, harpl)-cut impre ~ion of 
it leave , and of th nerYation of it c, under urfa e. The 1 a, e ar g nerally 
. maller; the lobe ·harpl) -pointe l r acuminate, ith r n~ ire r oh~ urcly 

c1 ntat ; th conrlary vein thi k r, pa. "in er oui ·icl to ·hort te th r urYinCY 

alona the bord r, b ina often era pccloc1romc nncl camptoclrorn in 1h :--am 

leaf. As it i vic.l nt fr m tb xaminati n of i ran itional form·, h l af, (Pl. 

xii, ~ ia. 2,) with it. entire border and liahtly obtu e lob , b Iona: to h 

·amc p 1c . 

Habitat.-Blackbird Hill , bra ·ka ; Smoky Hill Fork, Kan a, , flay-
den. Fort H(Lrker, & . 

ASSAFRA (ARALIOP r ) CRETACEU 1: var. OBTUSUM, Le. qx., Pl. Xll, :b iO', 3; 

1. xiii, Fig. 1. 

Thi form i"' recognized from the form r by it ·hort r, p cially 

more obtu e lobe and it" very coar e ner ation; the primary and e ornlary 

vein arc proportionally much thicker, these e ·pccially . o from h middl 
downward; the medial ncn e, from the forking of the lateral m to the 

p tiol , i twice a.· thick a· in t he normal form. 

Habitat.-Mo tly on the bluff: · of Salina Vall y. 

AS A.:FRAS (ARALIOPSI ·) MIRABILE, Le qx., PL xii, Fig. 1. 

L a es coriacoous, vory variaole in size; lobe broad, deop, obtusely tlentato on tho uonlors ; sccoml
ary v iu mo ly er: peclourome. 

a scffras 1nirabile, L qx., Hay lcn' Report, 1 72, p. 424. 

The thick leaves of thi pecic. vary in --izc fron 8 to 23 c ntim t r 
l roa l b tw en the point of the lobe., and from 9 to 16 centim ter long 

, ith ut the p t iole, which, a en upon one of our pec~_men , i from 6 to 7 

c ntim t r in length. Th three primary nerves parat at a comparativ ly 

·hort di tanc abo th decurrent ba c of the 1 av , the lateral one b ari11g 
01 1bi<lc in he lower par · on or two t hin marginal veinl t , which follow the 

bord r · iu su ces irn bows, joining the I oint of the lowe t econ h ry vein·; 
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th c arc all . impl , cnt rina h poinL of olJt u. , t .cLh, whi h rn( rk th hor
d r · of the lobe from th ir ba c io ih point·. 

'l hi form cli~ r from all th olh r ,·p ic by it~ Iara iz , iL hrond, 

oblu, l -d ntal bor<.1 r -- , ancl th dir ction of Lh , onc1ar) y ., in~, all ra~p _ 

dodromc. H faC'ie i lik · Um of a Platanus, or of a o-roup r f' rablc, p ., rh np~, 

to Araliacece, like P. nobili , v bj ., P. jatropmfolia, P. herculf s, ... no-., & '., 

which have rcprc entative · in th I-io n of} urop antl of i.m 'ri a. 1 

Habitat.- outh of Fort Harker, Kan as. 

SASSAFRAS IIARKERIA mr, Le qx., Pl. xi, Fig . 3-4 · Pl. xxrii, Fia. 2. 
L aT coria ou . , ,- ry thi k, br :idly rouml qnadrancrnlar in ontlin , ,ibruptly n arro ,,ed or bro:1<ll_y 

cun < t to t!J p t,iol , and arc ly d cnrring at th ba o · ob nroly throe-lobed, undulat d nta,to 
b tween th a n ~ or obtu o lobe . 

Sassafras liarkerianum, L qx., Hayd n' R port, 1 '72, p. 425. 

Thi forn: i lik a tran i nt on , and may h con idcre<l. a 111 lo 

affinity wi h S. cretaceum, var. obtu um and S. obtu um. From thi.-- ho\ vcr, it 

tli!Ter v id ntly by th hi k mooth c 1-it1c ou ub tan ' of it.· l av ; from 

th form r by it car ly-rnark <.1 lobe . It i hort-1 eti led,\ ith ·hort ob ·u c 
lob la.rat d by la.ra un<lulat mu~ , a in Fio-. 4, or wi h car ly any 
dcfinit lob ; th la · ral primary n n ' and th low r ::;ccornlary Y in , too, 

pa u l to hort t th, "' hil th uppcr ~econd" ry , in curv near the 
border , whi h th n ar ntir or merely undulate a i i ea. il) ccn at the 
u1 I r 1ord r of th rio-ht i.:ide of th 1 af, (Ii ia. 3.) The nervation of thi last 

leaf i coar r ·h( n tha of] ig. 4; the con<lar} in , al o, ar at a. rec tor 

di t.anc · but the ub tan f th l a c and h ir aen r" l outlin are th sam '; 
both, too, ha b '11 found at th' am lo ali J. Fig . ...,2 of Pl. xxvii i 

01 i d from a p im n . nt to m lat ly (1873) by Dr. Iuclg , and £ und 

·outh of Fort Hark r or near Fort Larn d. The leaf, thouah mu h rnn11 r,
' ha·· th harnct r of thi p c1 ·. The di junction f the primary nerv 

w 11 mark (1. 
1-Iabitat.- outh of Eort Hark r, Smoky Hill Fork . 

A SAJi'RAS OB'l'U UM, Le qx., Pl. xiii, FiCl, '. 2-4. 

L av thin, fla,b llifurm, loug-p tiol a, thr -obtn. ly lobed, entire r undnlat,o nloug th lobes, 
br :t<lly nn ato or narrow d, ao<l scarcely d ·111-riug to ti.to pc iole ; prin1ary n n- forking at a. sllort 

li. t:tl.lco rtl>ov tllo bordor-ba ·c of tbc l eave . 

a ·a/ms obtusuni, L , qx., Ha} d •n' ·· I eport, 1872, p. 424. 

1 I'lata1111 s nobilis. em to ba.ve ho p uliar cl.lni·act r, r nrnrk d i.n 'a.9 afra s 1 av 1 with era po
dotlrotu s •co1 H1 nry veins l\.llU d ntato l>ordor , or wiLll cao1ptodrom vcrn l:I a.ull bor<l r l:I 011tir • 

11 L 
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Populites -alisburicefolia, L qx., Am ri ·an Journal of Sci nc and Art~, Zoe. 

cit., p 94. 

Lca.Y of ·mall ·iz thr '-1 bat with Y ry obtu , half-round lob'.,' 

'ilh 'r perf ctl entire or rnr ly undulat ly-d ntat , nmTOY\ <1 in a broad 
ano-le of tliv rg nc lo th p iolc,, hi his , lend r < nd, ry 1 no-; combry 

v in thin, ubGra pedodrome, ar olation formed of larg , irrcaular quadrnte 
rn ~he . 

The refcrenc of the e 1 ave to Sassafras i ery uncertain. Their 
app aranc i ' quite li ili r nt, rath r re mblino- lea\ e of ome of thos Am

p elidece Ot,'ssu,·, &c., " ·hi ·h hav a numb r of r pr ntatiY in th Eo · ne 

of Lh Hock) ~fountain:-:, thou h of a far differ nt typ , and to which II r 

re~ r ·· on of hi , lea\ of the Cretac ou · of Uoletin und r th g n ri name 

of Chondrophy!lum. Th c 1 av ar of a thin t xture; the form and n rva

tion, thou h naloaou , differ~ 1 o, e pecially by the ( pparently era pedodrome 

ban1ct r of th in , , hich, though the bord r ar p rfi tly 

,ntir , d no · em to cun a in Sa safra ; th l nd r p tiolc i · al~o · m

parati \'CJ) lon(J' r thd1 in any of th' 1 av . of Ori genu ". Th I af' (li io·. 2) 
wa doubtfully refi rred to th' genu Populites on account of h era p d -

dromc haract r of the econdary nen , ar.cl aL o of he thinne f th l av . 

It, a·· at the time the only leaf of thi yp . I have , incc found mL ny p' i
m -n r pr ntino- the ame form a in Fi er "' . 3-4. They arc appar ntly all 

ref rabl to th ame pccie , thee ntial <liifer 'nee being only in th n<- rrow 

~i1111~c · . · paratinO' the more undulat lobe "' of the leaf in Fig. 2. Th urvm 

of th broken p tio1 i evidently ca ual. '"fl1e la ·t I ecimen come , howev r, 

from a differ nt locality, and the identi.ty f the e leave may be a c rtain d 

only by i.he di cov ry of intermediate forms. 
Habitat.- Lanca ter County, Neb ra ka, Hayden, the pecim n, Fig. 2; 

all the other pecimens from Salina Valley. 

SA , AFRA, (?) sum TEGRIFOLIUM, Lcsqx , Pl. iii, Fig. 5. 
L af tbickislt, broadly obovato, marginato at tho rounded top, nn,rrowcd to a thick potiolo, anorm-

a11y tri--palmately nerved; lateral veins at a disfaucc aboYo tho borders, di jointed. 

Sassafra subintegr-ifoliu , Lcsqx., Am rican J ournal of Science and Art , Zoe. 
cit., p. 99 

B} it·· o- n ral app arancc, it thicly, primary n rve , tbe narrowing of 

th hortl r to tl e ha , thi leaf ·ecm referable to this gen_u . Ev n in 
con..i<lcring th prim.. ry nervation, w may recognize in the two low . t lat ral 

https://identi.ty
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Ye111 , thou<rh di .joint d ancl <1i , lanL a. the; ar nL 1 h hn:-; , two prmrnry 

ncn·c. fo r ·in o· 1he <li ·Lrilrn tion oC th limb in L\\ o brorH1, r und Job .·, tlppnr-

ntl) fol<l d upon ,moth r along the 11ppC'r part of' th mid ell 11 n . Tli 

. 'Conclar; n rvation is co mpantbl' lo that 01 Sassafras resculapi, 11 er (Ii lor. 

T rt., ii, p . 2, Pl. X 'Fio-. 13.) rr h lat ra1 nerv ~ nre irr a n1 ar1 y bran '1111 r 

out id e, ancl Lh ir clivi ion__,, in the <1ir tion of 1h bord r ·, ar ft , ' <l in 1h , 

reti ulation before r a hin cr them ; t h r t i ulation i ornpo cl of v ry mall, 

nearly round or pol3 o-onal m h -, lik tho. of a B en:::oin. 'rhi l af: th r -

for thou h po i ively r ~ rabI to om Laurine(E i doubtfully o to Sas. a

fras . Th di tan e b tw en th ba e of th primar n rm , which, n rmally 

pla cl, honld be ppo it , i ob n able not only in pcci of Sa afms, a 
in our Fic.r. ..., of I 1. xx, ii, but in Cinnamomum, &c. no-er, in hi ·· Fo jl Flor, 

of' otzlrn, (PL xvi, :B io-s. 5, 7,) ha:s t, o 1 a e of C. lanceolatum with the ame 

di jun Lion. E:\[-- . " o. M-34,. in th cabinet of the Smi h-

onian In~titution . 

Cr i\IOMU 1 , CIIB IIZERI, II r, Pl. XXX, Fio-s. 2-3. 
L n,\"CS thi ·k, cori:.t us, poli h a on t ho upp r urfac 11ipt icn1 or obloug-l:tnccobto, poiu tcd nar-

rowed by a urv t o t b ·hor t p t ioll', 11tir :rntl li rrh t l.- nnc1nb t{', tripl -ncrv cl· medial ner v tlii k; 
J.it rnl ve in opp sit , :1 Ji t,J n,lJ y tl1 ba c :.1 ·c ncling nlong tho b rd r a high np :.1s Urn low r S'C· 

011 lht ry v i11 .·, whi h t h y j oiu l>y ramifi cations. 

Cinnamomum scheuchzeri, I-I r, ] lor. Tcrt. II lv., II, p. 5, PL x i, Fig . 

4-22 · Pl "'. xcii- ' Cii i Fio- . 1, 5. 

'l1h p 1 1 · r pr nte l Ly two ·pecimen on (Fio-. 2) r pr ntin o-J 

a 1'af narro, 1) clli p -ical, a uminat or lane olate point d, narro\.\ d by a 
, (p tiol brol · n,) 5 c ntim ter long, 17 millimeter br ad, 

, it h a thi k m dial n rv , and th lat ral eiu branching and fo rrnin c.r a1orw 

th .borcl r a rie of fi , toon,, a in H r, (Zoe. cit., PL xci Ficr . 12 18.) Thi· 

1 af how, it upp r ·urfac ml it di tinct ar olation in m, ll, round Mcol •,l 

a x mplifi d in thi la t, (Big. 1 .) Th cond leaf (l; icr. D) i brok .n from 

abo e th mi<ldl , but r pr ·nt h am he. ract r · a th· form r. It i 

m 'r ly broad r, with th l< t ral v in <l ·c ndin ° lo, r and n ar r to th 

bn, ' · ornparable for it form to H r, (Zoe. cit., Pl. x ii, Fig. 5a) I am 
unc. h1 to find any charact r hy whi ·h the;_, t \ o 1 a ould uc · par, t ·<l 
from th 1ioc n p i , and c n~id r them a-· i 1 ntical. 

Ilabitat.-\ ,t 'rll ] a11 a , found in ·on -r ·tio11~, 11Iudge. 
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Or NAM0UUM HEERII, L "q ., Pl. xx iii, Fi a. 11. 
L af tlli ki 11, ul>cori::ic ou , u ire, v:1 , taop r-point cl, ronn 1cc1 downward, tLrcc-nerv cl from the 

base; Jn.tcral v in n nding to n.l>o, o th mi ldl , l>rnn Ling nt ·iclc. 

Cinnam01num heerii, L qx. Tran a ti n of th m ricL n Philo phical oc1-

ety, o1. xiii, p. 431, Pl. xiii, Fia. 12. 

Our figure i a copy of ·hi t , for, t my r ar t, and th ugh I car fully 

earched for "pccim 11.., r Ir nting a 1 af lik thi , I foun 1 nothing in the 

Dakota group comparal le to it. I lrnsc, ther for , no bin to add to my 

former r · mark . It i not po ibl to know, on ount £th d formc ti n ofL 

th . pecim n b rindina it r und from th mid 11 t th ha if th hor

tl r ar round J r nm-rov d, and if, a in th Oinnamomum l av s, th y 

de cend lower than the ba e of the primary n rv , . If it i h c, · , the 

peci s would be related ry clo ly ind ed to C. mis i ip ·en. e L '~qx., of 

the ame paper, (p. 418, Pl. ·ix, Fi . 2,) a pecie abuncL. ntly found in th 

ocen f the Rocky Mountain and of the Ii i 1pp1. Th am un r-

t·:tiot cone rnincr it r la ion xi t for th 1 af of ancouvcr from, hi ·h th 

pr ent I cie. wa nam d, ( m rican Journal of i nc and rt , vol. , ~· 11, 

p. 361.) Th iden ity of both lea i , th refore, unc rtain. 

Habitat.-Fort Hark r, Dr. Leconte. 

OREODAPH E CRETACEA, p. nov., Pl. xxx, Fig. 5. 

Leaf 11iptica1, gr:ulnn]ly curving to n,n obtus point, 11:1rrow cl in a.bout th a,me d gr o to it. bns , 
entire ; medial ncn·o tllick, ·ccoudary veins oppos it . 

Thi leaf pre crvecl en ire, exc It th p tiol , i a little m re t han 4~ 

c ntim t r lonCT, 1½ c ntimcter"' broa :l, narrowly ovat -pointed with four 

pair. of opp ·it lateral v ins on an acute angle of div rg nee 0° t 40° , 

branching in he upper part, camptodrome, united together by thick ner ill . 

The lower pair join the middle nerve a little above the ba e of th leaf, and 

fol1ow ui nearly paral1el to the borders, ana tomo incr by its ramifications 

with tho of the veins above. The . ub tance is thicki h or subcoriac ou ; 

the , urface rough by the coarse nervation. 

Thi form i comr arable to Oreodaphne heerii , Gaud., (Oontributi n , &c., 

1 t Mem., p. 3 , Pl. x, Fig''- 4-9, and PL xi, Fia.. 1- 7.) The leaf is n uch 

n aller, but except thi t here i not gTeat diffi rence of form an l n rvation. 

Even the mall inflation, like bulb , seen in the axil of th v in f th Mio

cen 'I cci , are al. o apparent, though not very di tinct, in the Oretaceou leaf. 

Habitat.-We tern Kan as, concr tions, Mudge. 
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PROTEOIJ }~ ' II r. 

In th ri ption of th fir.-t p ci :-; r f rr cl lo lhi. nu: in Ph yllit 

du bra ·ka, the c 1 bra! d aui hor r mark~ ' 1 lrnY uni! ed. u1Hln i li e 11a111c 

of Proteo id , ·om lea · .· from Dig > 'iou.· I ir r, near wux ity \,·l1ich 1 

on. i<lcr a. rcferabl to th family of th 1 rot ace(]!,, bnt wlii li ar in :--uch a 

poor tatc of l r ~er ation tlrn th ir I re i·· c1 t rmina ion i 11 L po:-- ~ibl •. 

T'h y arc of gr at int re ta Lh only r pr cntatiY , hut not a.: y l p rf ti 
rccoaniz d, of a family r pre ni a in alnmdanc 111 th' pp r r ta OU~ or 

ix-la- hapell . \ far, at 1 a t, a. a orn1 ari on can b mad with he 

incompl t frnom nt fi ur l by H r, our 1 av , r l r en incr h 

tl rih d in the Ph ·llit an 1 far b tt r pr n d, m,· t on11rm th 

;~tat m nt of th · lebr( d aut h r. rr h' r bi.ion, hem \ r, i. · till un-

riain, ba d, a it i:s, m r ly on the cornpari on of th forn1 of 1 'ave , who c 

n rvalion j mo tly undi c rnibl . 

PROTEOIDE DAPH OGENOIDE ' Heer, Pl. xv, 1cr . 1-2. 
L av s ovrit -lau ht n ar tb ba e rr rad11a1l y tap ring upward to a. long, acute, , cyth · lw,p d 

point, <'ntir • smoo II , n,n<l c ri:t 011 • · m ,Ji:11 norY narrow; · ndary vciu ob ol tc, fow, a c uding 
u1Hl ·r :iv I'.) acuto a,ugl fr ru thorn uial u 'rvo and ~ llowing tho borcl rs. 

I'J'ot oide daphnogenoide ·, II r, Ph) llit lu bra Im, p. 17, 1. iv, 

Ficr, . 9, 10 ; Lc.qx., \..meri an Journal of c1enc and Ari loc. cit., 

p. 99. 

The b t pre erY d pccnn n show an entire leaf, mea uring n arly 

tw nt.) c utim t r · in 1 notb, and thr e centimeter broad in it wid t 
part, a littl above t h ba th oth r 1 af, al o pr rv <1 near1y en ir , 
i (bo ut thiri n c ntimcter long and proportionally broa l, nlar r d li1 ·c 

th th r above th ba , tap riug dowm\ ard hy a urve to a ·hort petiole, 

an<l 11 or grad mlly t( p rincr upward to a lono- point. Th onclar,; vein , 

, hi h arc ex -r 'm ly thin, ar not at all 11ark cl in the larg 1 af, an l arc 
di tincrui bed upon th rnallcr l af wi-11 omc diffi ·ul y. II r <l crib , 
hi pcci a I a e oriaceou , narrow l to ·h ba c, entire, with a 

, tron er m l ial n . r , an<l aerodrome , conclary vein nearly parall l to the 
bord r . Th m ,dial 11 r of th 1 ave.' i~ d ply impre.-: <l into th , tone 

l ut not thick; and thoun-h th . condary v ,in · a ·c ntl n ( rly parall l t the 

borcl r", th y 1o n t app ar acroclrom . Thou ah th fi <1 t1r of thi ·pe 1 

in h Phytlite · ho\ (. lurer r leaf than th frncrm 11l::; of' Lh two then,, th " 

fracrmcnt · ur too in com pl tc for po. iti v l a c rtainin id nti y . 

.Habitat.-Dc ·a ur: Jfaycl n, -fi, c , p ·imen . 
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PROTEOIDE S .A.C UT.A. , H ee r, Pl. x , Fi g. 3 ; Pl. xxviii Fi a. 13. 
L ca.Y s cori n.c ou,, li n ar-la.n ccola,t , un,rro,, d to t h ba , n.m1 graduall y tn.pcr ing npwar<.l to a. 

slig li t ly cyth e- bap c1 poin t; bord rs uudnla.t · m dial n rv b road r · ' conda ry v in invi ibl . 

Proteoides acuta, H r, Phyllite, p. 17, Pl. iv, <ia . 7- ; L e qx., Am rkan 

Journal of Science and Art , Zoe. c·t., l · 99; Tran a t ion of the American 

Philo ophical Socie y, vo1 . xiii, p. 431, Pl. xiii Fi a . 5-7. 

The fragment fi a ured by the au hor indic'- t mu h ma11 t han 

our .., ; t h y do n t . how th undulation f h border , '- r marke l upon the 

num r u , pc im n whi h I have xaminecl ; i h on] ch aracter" hi h in l i-

cate · the identity of th e leaY ith th o of II n or 
onclary Y in . Th lea, app ar al out of th , iz a , t h of i h 

form r pccie , bu what narrow r tO Y\ ar l i h ba th ir nrfa 1, 11 0 

poli he l; the m dial·nerve i thick r, and the b rd r · unclulat . Th lo,\ r 

part of th leaf ( ia. 5 in Tran action ) i omcwha d curr nt to t h , 

enlargc<l ba e of th m edial 11 rve, a, it i gen rally in a il 1 af; h am · 

charact r i remarked in our Pl. xv, Fig. 3 ; the fraa m nt , (Fi T . l of Pl. 
xxviii, ) like t hat r cpr cnt d, (Fig. 7 of th Procc Eng ,) indi ·at h , ·iz 

of the leaves of thi p ci - a being a larg a in th form r, or from two 

to thr and a half c ntim ter wi<l e. 

Habitat.-For Hark r , L econt,e ; n ar D catur, H ayden. 

PROTEOIDES GREVILLEJEFORM:r , H e r , Pl. xxviii , Fig. 12. 

L af coriaccou , sm:.tll , enlarged a,lJovc t li ua , lin :1,r-boccol11tc, iloxuous · bon1 r uLir ; m , lia,l 
11 rvo t hi ck; s condary v ins al t rna.t , t bin , acrod rom , a c nding n a,rl:, parnll ol to t ho uon1 r , a uc.1 

ur ving slightly inward. 

Prowoides g1 e illea:formis, Heer, Phillite , p. 17, Pl. iv, Fig. 11 ; L qx. , 
Tran action of the American Philo ophical Society, loc. cit., p. 432, I I. 
xxiii, Fig. 8. 

The ame uncertainty exist rn regard to the identity of th . p cie · 

d ·cribed here w1th that of Heer, on account of the too f'nwm ntary p ci

m n r pre ented in hi Fio-. 11. Our leaf i, ' cnlarg d above he ba c , till 

mor proportionally to th ·izc than the lcav . of P. acuta; th n r ation, 

howe r, i a indicatecl by iieer. From the former pecie , it diffe r l y it 

ry entir , not undulate border, and by the econ lary vein more di tinct 

then in it t\, o congener . The point of the pecimen i broken; the upp r 

I a rt of be 1 a(·~ however, ar pear v ry crradually narrowina upward in the 

amc , ay a · in P. acuta, fir t cur cl to one ·ide and th n to the oth r, or 
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donb1y cythc-, hnp d; the m <1ial n ' n ' i a. · U1 i k a ~ in th form r ,·p i , 
a ·hara t r whi h al. ·o :-- parntc, it from I'. acuta. 

Habitat.-N ar D cntur, hrn kn , Ifayden a. ino-lc , pc 1mcn. 

E)ll30TJIR1UM (?) DAPllXEOIDE ·, ~p. nov., I I. xxx, } i<r. 1 . 
L ·a[ co ria on. ' ou1oug-, 11arr w, rrrndua11. tap ring down\\'art1, a11u de llrl'Cllt to lh l' bl'O:lll, lll<'dial 

ncrv ; l>ord r li gli tlyr fl X'tl; n rvation pinnat · lat ral \' in . ·1o. r,n a11 ncuto :mg1, of (livt•1w •1H·l'. 

nt 011 ly the lo" er half of a thi k oria ou~ . nioot Ii , 

entire, linear-lane olal or natTO\\ 1)-oblona- leaf , hi h i:-. o-racluall narrowc (l 

dowm anl, th 1order:-. lio-btl3 1 currino- alon · th nlnro-ecl m cHal n r . 

Th pr ~ rv c1 part i. ab out 4 c ntim t r Ion a- and 1½ ntimet r. wi 1 ; 

them clial n n at ba~ , with a narro,, win a-, i 3 millim ter. broa] · th lat-

ral v in:4 tine pair;-;, in an atwl of hv r<r n of 20°, a c nc1 to and a1on ; 

th< he rd rs, aml a1 p ar to un j imrnnl and join the upper one. · hy t11in 

rarniG ation~. 

Th frao-m nt r pr .., nt:--, appar ntl , th lo, r urfa of the lcnf whi h 

i.· .·mooth ancl <lo ~ not expo. e an3 cl tail of ar olatiou; th l af i bord reel 
hy a narr \\ lin ar o-roovc, a if the horcl r w r ·lio·htly refl xed. 'I he 

lea e of om Prot in ce, how Y r, hm a mara-inal groove of tlli · kind 

rnn.rk d upon th up1 r urfo, along th bor<l r . 

'l1h r lation of thi, l af i unc rtain . By it form and ncrYation, it i 

compnrnbl to th 1 af [ Embotlirium alicrnum, r pr s ni cl in II r ,· l lor. 

T eri. H lv., (Pl. ·cvii, Fio·. 35.) In he f; il leav , the vein · ar lo er and 

mor num rou . 'I'hi ., frn,o-m nt al o r embl Andromeda Parlatorii, H er, 

Phy11., p. 18, Pl. i, Fig. 5, differincr e peciall by more oblique and more 

num ron, · ·ecomlary rn . 

Ilabitat .-\V tern Kan a , !,Judge. 

ARI TOLO 'IIITBS DE TA'l'A, He r, Pl. xxx, Fi,. G. 

Arist;olochite dentata. H r, Phill., toe cit., p. 1 , l?l. ii, Fio- . 1-2. 

Profi . or H er in ti~ Phyllitc,·, ha de crib d, a indi ated above, t\ o 

frn,o-ment, of a peltate, t1·iple-ner ed leaf, with border crenate-d ntate, of which I 

ha e none p cimen only, whi h i. fiO'urecl in thi r port by th 1 rmi ion 
of th 1u cum of omparativ Zoolo o-y of ambri l , t , hich it bclon ~ from 

th coll tion of Prof Marcou. 'fi1i · , p cim n acr r · fu1ly with th de crir -

tion ancl figur ·· of th aulh r. Tb 1 df j r·mnll r, how ., Y r, 4 ntim ter 
1 1w from the point of n.tta hm nt of tl1 c p ,t.iolc which i. mnrk <1 l ya cavi Y 

nh rgcd n bo h ··i l ··, and pla cl 1 c 11 im t r above the bord r-ba of 
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the leaf; thi nearly a "' wi l a it i I no-, 5 ntim t r broa l, n arly 

round; obtuscly-dentate, or equally r nat all around; th n rvation i rath r 

5-nerved than t riple-nerved , two on c, hat mall r n rv mcrgina from 

the corner of the point of at achm nt of the I etiol , and diverging at right 

angle to the middle nerve. One only of th e lateral ner e i mark d in 

He r\-; Fig. 1, probably on accoun - of the le. ceration of h 1 af on one ide. 

Though I have clo ely examin cl th locali y wh re fo r . Marcou and 

Capellini haY found th ir 'P im n , I have b on unabl to di cov r any 

trace of thi ·, p ci , a al. o of t he fragment of 1 af d rib l 1 II , r CE icT . 

3 of the amc plat ) under the nam of Ci· ites ins· anis. 13ot h ar from 

T ekamah, r cbra ka. 
GMlOPETALElE. 

B icornes. · 

A DROMEDA PARLATORII, H er, Pl. xxiii, Fig . G-7; Pl. xx iii , Fio-. 15. 

Loaf lancoolato, narrowocl to th ba n.od clecurring along be p tiol b;) a. narr w hor<l r, nLir ; 
medial nerve tbick; 8 condary Y ins at nu acut c.1,ngl of <liv rgcnce, parall 1, amp odr m . 

Andromeda parlatorii, Heer, Phill., p. 1 , Pl. i, Fig. 5 ; L qx., Tran actio11 

of the mericau Philo ophical Society , vol. xiii, I . 432, Pl. xxii i, Fi . 11. 

Prunus (.) parlatori, Lesqx., American Journal of Scj nee and Art , Zoe. c ·t., 

p. 102. 
Th pecimen r fer recl to thi ·1ecie in the Tran action · i on ewhat 

more complete than the one fi.o-ured by II er; it ha the ba of th leaf~ 

apparently an enlarged petiole, to which t lie 1 af i decurring in a narrow 

border. This leaf appear thicki h or subcoriaceou ; the upper end of the 
secondary veins arc not di:stinct, though in the lower part they arc thi ·I er 

than figured by H eer; its areolation i undistingui hable. 

I refer to thi sp cies, from the revi ion of the I ecimcn , the two 

leaves, (Pl. xxiii, Fig . 6-7,) ·which I have d scribed in the Journal, a mark cl 
above, under the nam of Prunus (Andromeda 1) parlatori. The r f; r nee 

of these leaves, one of which i whole, oblong, g radually tap rino- upward to 

an obtu e point, wa doubtfully indicated by th pre ence, in th hal , of 

two nutlet , re embling the fruit of Prunus. Th nervation of t he 1 a c 

a marked (Fig. 6) i more po itively that of some I ecies of Andromeda. 

I have, however, pre erved the name of Prunus for the de~cription of the 

fr1tiL . 
.Flabitai.-F, r Harker, L econte ; T kamah, Marcou. , 
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DrosPYROS ANCEP ·, L sqx., Pl. vi, Fi o-. G. 

L af corinccon: , narro\\'l~ oval btu ·cly nc11mina.t · lJordcr · ntirc · nt> un.Lio11 pinnnt , nmr t ilrom . 

Quercus ancetn , L c1x., ri an Journal or ·i 11 and t ' ·1 9i'.1.~ r . , lOC. 'l . p. . 

L af of medium iz ntimet r::; \\ id~ nbouL 9 

nanowly o, al, ontracted to a hort, obiu a um n; bord r, 

lateral vein " d epl) marked, cun incr to and al n th bord r ·im11 · ·ur
fac mooth, mark cl by continuou. nerville , perp n li ular to, and aun:· to
mo, ina in the upp r part , ith the v in . 

Th r fi~r n of thi 1 af to Qu rcu wa indica ed by it I e ific nam 

a ver l ubtful. It form i::s much like that of Dio ~;yros lancifol-ia, L "q ., 

a, Gaur d b II r in hi ancouv r Flora, (Pl. i, Fia . 10-12, and PL ii, 

E ig . 1-2.) 'rhi "' leaf i , h w '" r, obtu ely acuminate ; it ub tance i 
thi k r, nncl the vein ar at a more qual and great r di tnnc , ur ing 

n ar r to th bord r . Diospyro primmi·a, II er (Phyll. :lu cb., p. 19, Pl. i, 

Fias. 6-7,) <liff r en ·ially from thi 1 af by it unclulat , econdary thinn r 

Y rn~, pa rat d h horter t rtiary Y in , \\ hich <livid th n rvill . The 
i p Effi r nt. Th r Drcncc of our 1 af i till unc rtain ; i may r pre

., n a kin 1 of Lauru · (?). 
Ha.bitat .-T n mil below Lanca tor, Salt Creek, bra Im, Flaydcn; 

t \ o fragment . 

Dro PYRO ROTU DIFOLI l. 110\ ., Pl. XXX, Fi a, 1. 
L af nl> oriaceou , utir , u arly rouutl, pinnatcly- eine<l; ·cc n<lary v ins parnll l, ca,mptodromo. 

Th p Cl j r pr , nt d 1y a fra<nn nt of a 1 af of whi h thr, 1 wer 

parL i ·· cl tro d. It i about 7? centimet r long, 7 entim t r wid , 

, ith a narrow micldl 11 rvc and ix to even pair of lat ral v in , on an 
ano-lc of div r nc of 0° t 60° , bran hincr an] curvincr at a cfr·tanc from 

the bord r , a11d fonnin a, l y th ir di vi ion , a <loubl · £ toon alon th 111. 

'I h v in arc join d by coar or thi k fibrillro n arly at a ri .crht angl to 

th m, but di ·conn cted, and formina, by di, i ion' and ubdivi ion , a n t

t ing of v ry mall quare or pol) goual areolro. 'I h ccondary vein and the 

n rville al ·o are ]e p, and mark he urfac of ibe l af with wrinkle and 

unclula ion . Thi fine 1 af ha om r t1tion of f< rm tind n r ation with 

Dio ipyros styracifolia, Sap., a 1 af of the Lower ~ oc n of l\Iontpclli ·r, a 
k tch of wl ich ha b n ol licrinal ommnnicated tom 1y th au hor. I 

do not know of a~ oth r fo. il . p i to\ hi ·h thi . ] 'af ould be ompar cl 
lrnt, by it:-: form, t h I nf of Juglaus U) dP-beycma, (Pl. x 'iii, Fjg, 2, f hi 

12L 
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r port;) far clifl>rcnt, how r, b) it n nation. In r o-ar l to li, in o-

jt. affinity i with D. coc olobcefolirz, fart. f Brazil. 

Habitat.-'\'\ ·i rn Kau -·a ", found in con r 1ion hy Profe ·or JJ[udae . 

.Th , e oner tion · a1 p ar ri h in let v , , hi h hav DO b n pr ervcd, or, 

at 1 a , ha not be n found t in th ar na bale oC the group. 

Bu rnLIA IARCOUA A, (He r) L .. qx., Pl. xxviii, ' ig. 2. 
Loaf rn mbrauaccons, broac11J OYal, cntir , u1:1rginat ronu<lcd d wnw:11:<l to a. loner, sl otl r p tiol ·, 

p llllill r\' C. 

L egumino ites marcouanus, H r Dana s Manual of Ge logy, E 1. II p. 59, 
Fio-. 82 7. 

L af 5 centimeter:-; long from th top of the lend r ...,~-c lltim trr-lono

pciio1 , mor than 4~ ccntimet r · broad, very eniir ·; \Yith .•cy 11 pc ir:-; of' 

on<lary in , parall 1 on a broad ang1 of ch\ r cncc of G0° to 7 ° pa . i1w 
up to near the border , wh re a few of them branch one , and L 11 1 com 
cffac cl. The e vein arc mo tly oppo. it , h lower pair joinin th middl 

ner e a liLtle abo e the borders; thi , with the econd ancl thinl pair:-;, ar 

clo ·er to each other, 4 millimct r in :l.i tance, while th upp r pair ar 

more ck tant, 6 to 9 millimeter , all traight or lightly curved. rl h not h i 

mark d by two"' traight line , which, however, arc m oth lik a on inuation 

of th bor ler , and not a re ultincr from ro ion. 1: he 1 af i o v ry ·imilar 

in form, izc, and ncr aiion, al~o, to ho. e of our present Rhus cotinu.,, hich 

al o are om time notch d, that a r lation to thi:s la t g nu could np

po. eel. The ab ence of any trac of ar.eolat,ion pr vent a clo e c mpari · n. 

The notch i , however, deep r and mor marked than in any of the l av of 
R. cotinus. Thi::; leaf is evidently id nt,ical to that ficrured in Dana' Manual, 

(Zoe. cit.) The long, 1 nder petiole of thi leaf prevent it:s ref rence to 

Legumino ites. 
Habitat.-Minne ota, James Hall; two fragment , one with th' l etiole; 

Ncbra ka, jJ{arcou ; a fragment without petiole. 

POLYPbTAL1E. 

UmbellifLorce. 

ARALIA QUINQUEPA RTIT.A., Le 1x., Pl. xv, Fig. 6. 
Lcn.ves m mbraoaceous, three-nerved from a.uovo tho bas , five-lobed by the forking f th primn,ry 

ner ·cs; lobe oblong, some"~hat nauowcd downwanl, ontirn or undnln.to; ba e of tho 1 af cuueiform. 

Arrzlia quinquepartita, Le qx., Hay len' Report, 1871, p. 3 2. 

Thi lea.fi r pre, nt d by a single pccimcn, re pre en ting a lcafofa thick-

https://undnln.to
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i li uhcoriac OU " i xtur , narro\ c<l cun iform at hn " , nppar nU p t iol d, 

pnlrnat ly i.hr -n rY d an I lhr -lo1> C' cl · primar. loh ':-; cl cp 1o n nr iii poi 11 L 

of mion of th n n ; lat rnl 011 :: cut i11 iwo mu h ~hurt 'r di\'i :-- ion~, or 

l ilobai by th forking of th lateral primar) ncrv .·, wlii ·Ii brnn •h nt a ,· Ii rf 

<1i tan aborn t heir ba:-, ; . inu .:: e" na1TO\\, but oblu:-. '. rl h upp r parl of 

tl1 lol i::; l hoy cl. A far a can b c n from th ·p im n [iirur •d, Jh 
lenf i fiv -lobctl, \\ith lob ._ diY r ino-, lik th n rr ,· nncl h ,jr <liYi ,· i.011:--, at 

an acute angl of 0° to 35° . rl h lob f.; app nr nll ntir . Th r i ,' only 
a trn e of llll<.lu lat ion on th upp r part of the ri aht Int ral 1 be ju t 11 ar U1 

brok 'n lin of th 1 a£ Prof H r, in Kcid Flora Y. l\Iol tin, (p. 1 , Pl. viii, 

Fi o-. 3,) ha:s cl rib cl Aralia Jonno ·a, a thr -lobat l af with r nat Job 

whi h i lo ly r 'lat <l to our :--p ie . It diffi r. m r 1) by liavino- th r 

dirisions onl) and th bord n; obtu .' ly r nat in the upp r part of t li lob 

The JC1.1h,a l af' ha h \Y rnr, th upp r half of tl1 lob . <l si.roy d; and , from 

a kin<.l oC un<lulation mark cl alou 1. h upp r part of the out id lord .rn i t 

would e ma" if th lob ~, too, had b en undulate dentate in th ir 111 l r part. 

rl hi 1 af~ nl ·o i mn h laracr 1.han that of II er; and it may b that, a jt i 

ill a~ in . omc sp of Aralia, the mall r 1 ave arc mer ly riloba.t , 

and th laro- on s dart <.l in fiv or rnor lob s b3 ubcli\ i.:ion. idcnti al 

b tw n th Enropcan p i ancl our. , we have 1.hc f llo\\ ino- charn t r : 

i.ripalrna c ba-,ilar n n aiion; ubcorinc ons ~ub tau c of the l av · h ._ ame 

,, eel o- -form ba e of the l uve · an<l the border ntir toward 1ih ba ·c. 

H abitat.- ionth of Fort Hark r, Kan a , .lJ{udge. 

lIEDEH.A OVALI , . p. 110, ., PL xxv,] jg. 3, and Pl. xni, Fig. 4. 
L a,·-. oori::i.c on ntir , oval , l>rondly obtu r, uarrow cl to 1,b l>n ·o pinnat l n rv cl· ro dial n rvo 

hick; · com1:uy v in • alt rnat , irr gular in di tanc , mor or le nu111 roua ; u ·rva tiou mix •cl. 

In ompariuo· h n rvation and areolation of th 1 av , ith our living 

Iledera h ti.·, L ., 1.hcir r f r n ·e to thi g nu i obviou . Th J mallcr 1 av 

·h w app·:tr ntly th upp r id ; the h r, ( of 11. xv,) the lov, r, with the 

rn mid th ir divi ion more marked, and the medial nerv incr a ing in 

thiekne to\ anl the ba e by th c nn ction of th econ<lary , in ·. The 

·, who p iole is broken, ar thi k, from 4} to G~- niim t r lon , 

3~ to 4J • 11timet r wi<l , ()\ al, rouncl-obtu , nano\\ cd by a curv a lit le 

mor • on 011 :icl than on the oth r, or li o-htly uu c1uilateral. 'I he ·con<lary 

vern~ ar ith r un d n ar and alo110- t he l>onler,· or pa. ·ino- up and nter

i111r th Jill; the dr ,0Iati n i, 111 laro- , irr crular l1l :h . h n 'rvil1 •:, all<. to

mo: i1w wi h divisi 11.~ of tli · ' C011<lary ,ju·, in vari u · angl ,· of div rg n · . 

https://llll<.lu
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The angl of di rgencc of the c ndary v m a1 o <- riablc. L arn of 

I-I. Ii !i:r, L., t h Eur p an ivy, lune b n fou ncl fos il in th Tertiary of Italy. 

Gaudin (in Con ribu tion , t ., III, p. 17, 1. i, I'io- ·. 21-.A) de cril , uncl r 

thi n(, m , lcav clo ly rclat d Ly fo rm and n rvation to tho c of th Dakota 

group. 

Hctbitat.- car D catur, cbra. ka. 'I h ~ p cimcn of PL xxiv, ] ig. 4, 

is from Kansas, J1fuclge. 

PoLYCARPIClE . 

IAa OLIA TENUIFOLIA, Le qx., Pl. xxi, Fio-. 1. 
Lcnf large, oblonrr, round d upward to an obtu o point( ) (broken) narrowed inn, curYr ton, hort, 

. lc11dcrpctiolc · mc<lialn rvo t ra io-llt, narrow· bt ral in alt rnn,t ,on n l.Jroa(l angl of divro-•uc, 
lender, uudubt , llcficxcd near their poiut of in crtiou to tho m dial n 'n' '. 

Magnolia tenuifolia, Le qx., American Journal of Science and rt ·, Zoe . cit., 

p. 100. 

The upper part of thi leaf i de troycd; it i a laro-c leaf of thin t ' tur , 

about 17 centimeter. long, 7 centimeters broad, oblong o, al, cntir or undu

late on th border , appar ntly rounded upward to an ol tu e point , oTa lu
ally curvino- to the p tiole, which, like the medial nerv , i rath r ·l u<l r, t 

lea t for a leaf of thi size. The ccondary vein mo tly oppo ·it , irr , ular 

in distance, or obliter, te here an l ther , ar very thin, on a broad angle 

of divergence of 60° , undulating to the bor ler ·, where they curv , and which 

they appear to follow. 

The relation of thi leaf with that refcrr d to Persea leconteana ha been 

remarked up,on in de cribing th~ la t pccic . 

Habitat.-Decatur, N cbra ka; r pre cntccl by four ·p c1mc11 . 

MAGNOLIA ALTERNAN , Heer, PL xviii, Fig. 4. 

Loaves coriaceous, ovate-oblong or lliptical, ntir , taporing to tho potiol ; s con lary v ius un
meron , parall l, camptodrome, at an acnte auglo of clivcrg nee. 

Magnolia alternans, Heer, Phyllit s, p. 20, Pl. iii, Fig . 2-4; Pl. iv, Fig,, . 

1-2.-Le qx., American Journal of Science and Art , Zoe. cit., I· 100. 

The leaf figured in thi memoir i not a perfect a thos which Profek-

or Heer had for hi de cription of thi species. Our figure i . comr arable in 

iz , form, and n rvation to that of PL iii, Fig. 3, of the Phyllite., which ha 

the ba of a leaf with a short, slender petiole, while the upr er I art and the 

ba e of ours i" broken. In both the leav , a al o in th fr, gm nt rcpr -

en cd, (Pl. iv, Fig. 1, of the am memoir,) the econ<l ry v m app , r 

int rmi · ,(1 wilh hoL-ter t rtiary on ···. Thi character, lik the form of the 
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leaf, idcnlifi our ,riLh H r · "' I i I lrnv v r) rar lj r coo-niz cl it 
amon the p c1mcn r iv cl for xamination. 

Habitat.-~ ort Hark r, Kan._a ; a ·ingl ·1111 n, o. Cr m t.h 

coll c ion of th rnith onian Institution. 

LmroDE DRO MEEKII, II er, Phyllit ::s p. 1, Pl. iv Fig . . 3-4. 

The e lcaYc ar figur d from drawino- ommuni aL cl to Prof' · or II r 

by Dr. Hayd n. Th y arc small, 4¼ c ntim ter 1 n , trun at or . ar 1y 
maro-inatc at the top, with round, \ ery 1 u t rminal lob, , ~ ncl :·Ii rhtly 

1 "' obtu ha ilar one . Th n rvation i of the p of Liriodendron. I 

hav n om frngm nt r fi rable to thi pc 1 in Dr. Ha den anrl Pro-

r Hall pccim n ; 1ut I hav not b en able to li co r any my lf. 
All th c frao-mcnt com from north bra ka and from Iiune'"' ta. 

Habitat.- ear mouth of Bi ioux, Ilaydcn. 
Dr. N , b IT ha in hi Extinct Flora a I cic , Liriodendron primm ·um, 

"\\ hi h, accordino- to th <l crip ion, i di tin t from thi on by it lo.rg 1zc 

and the lob more broc. dly rounded. It i d ~crib l from p cimen found 

in Blackbird Hill, orth cbra"lrn, by Hayden. 

LmronE DRO INTERMEDI 11, Le qx., Pl. ' X, Fio-. 5. 
L eaf larg , hr -lobat ; upper lobo louga,t d, tlc ply cma,rgioa,tc-lob d; conclary v ins thin, 

pnraJl 1. 

Liriodendron intermedimn, Le qx., American Journal of Scienc and Art , loc. 

cit., p. 99. 
Though th p cimen rcpr ent a fragment, b up1 r part of a 1 af, it 

ufficient to how th r lation of thi leaf to the genu L iriodendron. The 
1 af in it integrity i at 1 a"t 14 ntimeter long; the ba ·ilar 1 b 
app ar to ha b n much cnlarg d, and abruptly .. o, and the leaf ontractecl 

or narr w l betw en th low r aud upp r lobe", \\ hich arc obova -obtu , 

4 c ntimcter lo no-, an l . eparatc l by a d p, li rhtly obtu c inu . Thi 

fragm nt hows a thicki h, om what coriac ou leaf. 
1-Iabitat.-South Ncl ra ka, Hayden. 

LIRIODENDRON GIGA.NTEUl\I, Le qx., Pl. xxii Fig. 2. 
A mere fraO'mcnt, till more incompl t than th form r, repr entino-

the half of the upper lol e of a . pccie of this nu . From th pr n d 
par , the \ hole upper lob m a urerl 17 c ntim i r wicl , w bile that of the 
former l cci m a ur only 72 centim t r . 'I h cc net ry cin · of thi 
n a0 nific nt leaf ar very thick, at lee t c mr ar<- tiv ly 1 tho. of th form r 
, p ci , 1nt not hi k r than h y are in Jar c I av f m· L. tulipi/era, L., 
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a . pc ·i · from "hi h ( 11 our Crctac ou form . <1iff r by ih ir 1:ound-ohi11sc 

Ioh "' . The am hara t r parate i,b n fr m th rl riiary . p ci :s of 

Europ , L. procac 'ni an<l it numer u Yan ti , ,, hi h all ar more or 1 :s 
acut ly-lob d. 1 

Habitat.- ar Fort Hark r, I an ( ; o. ~ f th ollec i n of th 
Smith onian In:stituti n. 

1E I 'PERUITE , L qx. 

Learn large, coriac ou:-· or ub oriac ou:--. broadl 1 ltoic1 mor c r I 
J 

di tinctlj thr 'e-lohccl, with obtu diYi ions, and bord r. niir or nnclulat 

n nation palmat 1 3-5 n rv d, fr m a I Hat r ·uhp( lint , trun nl 

or nl ordate base; prirnar , in ra pcc1oc1 rom , th ir point · join i tw ihe 

borc1 r of th lobe , but th ir di i ion followina along h m hj a ~c ric'. of 

urv ur on ach oth r., or of multiple£ toon , a en in ihc I aY or ih 

pr nt Jlfeni permum, canaden ·e ·'I ially. rl he di rg n from i11i · lu:--
tYI e i mark din one p ci only, wh . e ner aiion a0 r :s wiili Urnt or Uen-

i pennum, ( Cocculu ) carolinum, &c. Th 1 ( v r £ rr c1 io ib1. · o-cnu. ktY 

be n dc:--crib 1 fi rm rly c Acer or Acerites, Dombeyop is, n Populit ·. 

1. h ir ntial character eem to ref r th m all to ihi. , ction. 

ME ISPERMITES onT SILOBA, p. nov., Pl. x_' v, Fi o-~. 1-2; Pl. xxvi, Fig. 3. 
L eaves Jar.re, coriaceous, l>roadly d ltoitl or u arly rot~nd, ol>tu c in 011tlin , pclt:it , '-5-n rv d, 

de ply undul:1t . 

The ·e 1,a ar - ihi k, Yariahl m iz , th larg t O c niim ter 

lon er, 15 c 'ntimet r · wide, r niform-d ltoic1 in outlin , btu " , p ltat , n-

1aro- d, and truncate at ha e, ob cur ly thr -lobat , with h rd r c1 ply 

un lula ; five-nerved; primary ne rve nnd r , ariou:s cl -ree of div r r n , 
much branched, ubcra pedo lrome, their point rea hin g the bord r · \\ ith 

camptoc rom divi ion .. ana tomo ina in bow along the border. · nrnl a1ong 
the v ins, with two to four veiul t. under the primary ein , around th 

point of attachm nt of the petiole. The leaf (Pl. xxv, Fia. 1) i · th b tt r 

pre"erved on of thi peci . I have, however, e n fr3: ment indi ating 
leave of a laro- r ize. In thi the thr -lobate form i mor mark.eel than 

in th oth r fiaure l pec11nen . It i e id nt that the l af (I l. xxv i, < ig. 3) 
b lon<rt-, to th sam . I ec1 s. In PL xxv, Fig. 2, the ba f th leaf i 

<.le tro) cd ; but the uni n of the primary n rve an<l. of h 
is cl arly 11 a b ing b ve the border . The mid 11 not 

bmn •bing; a · 1 a. t., no true or ccon<lary in coul l be :s en on th pee-



95 

1mcn It will b remark d, h w Y r, that ih fir L lat ral v in of' tlic] •fl 

id ha. no di iRion whater r, whil that of th 0U1 'r Hid, ha~ 1hr .-ironer 

bran h' . Tb ab cnce of th m dial ~· onc:ary \' ' i11. · may i,h r f(>r< I) 

ca ual, or the Yein may hnx ,, I n ra~ d fr m 1lw irnpn':-,:-iiu11 of' lhc I ' :1.H, :-i. 

A.. i - j en from th di vi ion of th primary n rH':-i, anll oi' Lhci r 1m:rn ·Ii ':-i, 

in Pl. x i, Fig. 3, th clir ction of th n rve · and th ir ramification ar, ,, ry 

irreo-ubr. 

Habitat.-Bluif::; of Salina Riv r, eight mil abov it mouth. 

l\fo ISPERMITE OBT ILOBA , ar. (. ), Pl. x ·ii, Fig. 1.T 

Dombeyop is obtu iloba, L qx., mcrican Journal of ci nc and rt , loc. 

cit. p. 100. 

The ~p cific r lation of hi fine l af with tho d cribecl for the form r 

p i~ not I O"itiv . Th o- neral outline of th leaf i th ame, a., al o, 

th fiv -palmat n nation, with two low r rnaro-inal Ycin. 'Ih fir t pair of 

n rv , h \V r, i turn d u1rnard on a mor acute ano-lc of liY ro- nc , a.nd 

th 1 af doe no appear l ltate. In com1 arin o-, howcv r, the primar ner a-
tion , ith hat of th mall leaf of Pl. xxv, F io-. 2, it, ill b e n that in hi 

la p cim nth inn r lat ral pair f nen·e ha in both the am dir ction, 

an<l that, too, at th ba c of ach leaf, whi h in both i d ... ro3 cd by ro ion, 
ih r i a mall mar inal bord r, ,~ hi h look a if ori o-inally join d under the 

point of uni n of the nene . Exe pt th e diffi r nc , th r lation i e id nt 
by th form, thr ohtu ly-lob d, of the 1 af, it round truncate ba e, the 

clir tion of th n n ill , the thi k ub tance, &c. 

Ilabitat.-Th ame 1la a the normal fo rm. Thi"• pl ndid • p cimcn 

i in th cabinet of the Smith onian In titution, pr cnt c1 by P ·of B. F 
JJ{udge. 

ME I PERMITES SALINE rs, L qx., Pl. xx, Fig . 1, 4. 
L ay thickish, urnmbranac ous or ubcoriacoou , triaugnl:ir in ontliu , ob tn ly pa.lrnat ly fis · 

lobocl, or d oply un<luln,t ly lobotl, palma.toly fiv -non •u. fr ID t!Jo ubrgecl trnocate ua ·o. 

Acer obtu ilobum(?), Ung., Le qx., meri an Journal of ci nc ancl rt , 

toe. cit., p. 100. 

Populites salince, :te qx., Ha3 den' R port, 1872, p. 42 

The tudy of th . Jeav made on th place wh re I found a large 
numb r of mor r l , fra~m ntar pecim n , near Salin<, afforded m an 

of con pari on b tw en th ir form ( nd nervation; ancl, from the iuterm <liat 

anrl tran itional haract r , I ha 1 t a lmit tb m a r pr .-cnti11g a .:iiwl 
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, ·pccie -perhap m n a a m r , an y of the form r-clc cribcd on , . rrh , c 

leav are a n rall mall r, from 6 to 10 c ntim 1-. long, more enlar ·eel 
n the i] , from 8 to 12 ntimet rs Lr ad, br adly triano-ular, ob cur ly 

fiv -lobe l or cl ply unclulc t 1 lobe~ palmat ly fo -n rv d from th ba of 

h 1 af, (not pelta ) with the lat ral n rv much cfr'iicle(l, their ultimate 
diYi ion cur ino- alono- the upp r nd of th v in and ana tomo ing in uc

ce ive bow all the divi ion <li olvc 1 or ffac d befor r aching th bord r . 
In the leave r fi rable to thi p cies, the , cin and the areolation, thouo-h 
thin, arc more distinct than in the form r , p i ; the Ji\ i i n f th pri

mar3 n rvc ar from th ba of ih 1 av ; th middle n rv i · 
tivcly thicker; and the urfa of th 1 ave i,• smooth . 

a pcct of a Populu of the coriac u -leav d ction, " ·iih ,·om what cliff r ut 
border , while Fio-. 1 i , by i form, r lat l to the 1 nf d ril cl a Ac r 

obtusilobum in Unger' Chlmi Prot., (p. 134, Pl. xliii Fio-. 12.) 

Habitat.-Salina Ri vcr, am hill a the form r. 

!Er I PER~IITE A. 'ERIFOLIA, L ~qx., Pl. xx, Ficr . 2-3. 

Lonse sma.11, triangufar or rhomuoida.l in outline, 3-5 obtusely lob:tt , w •<lg -£ rm or abruptly nar
rowed to tho base. 

Acerites 1nenisper1nifol'a, Le qx., American Journal of S ·i n and Art , loc. 

cit., p. 101. 

Th c 1 av ar of a thinn r uh tancc than Lho c of h form r sp i , 
mall, 3 c ntimcter::; loner and a.hout a wide, 3-5 lobatc, with lob di rcring 

from near the mi<l<llc of the leave , all obtu c, the middle only lio·htl acu
minate, 3-5 palmatcly nerv l from the 1road, n arly trun at , r m r racl
ually attenuated cuneiform base. In Fig. 2 the lat ral primary n r , nl t, o, 
are apparently without branche, , and pa· ur to two lateral lob . rrhc 1 af 
(Fia. 3) i five-nerved and five-lobe 1, with the form omcwbat lik Fi . 1 of 
the former , pecie:s; the fir::;t pair of lateral nerv s i divided abov th middle 
in two branches, one pa -·ing out ide toward the bor lcr , the other a c n ling 
and curving inside toward th base of the fir::;t econdary v in above. This 

kind of nervation, and the form of the leave , too, are o similar to tho e of the 
leave of Cocculus (Meni iperniwn) carolinus, D. C., that I ca11 but con id r 

then a r £ ral le to thi genu . The living plant ha only a long r and mor 

point d middle lobe of it 1 ave . rrh nervation, al o, i the ame a ihat 

of the 1 af d cribed by Una r (Zoe. cit.) a· Acer obtu:;ilobum. 

Habitat.- car D catm, N ebra ka, 1-layden. 
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EG DOIDE' A TIFOLIA L ._,q, ., Pl. xxi, Fi r. 5. 
L cav s <livi<l <l; l ailcts l.Jiu, lanccolatc-poiot cl or nlarg d lol>at , wilh a n lol> . · v in s iiiunat 

camptodrorn . 
1 

egundoide · ncutifolia, L e qx., mcri an Journal of ic11 C' P.~ 11 cl 1·t ~· le•A · · .,.~, . Cl1 

p. 101. 

Of hi p cic , cl rib d from a m r frao-m nt, I have b . n tumble~to 

e any other . pc imen but t hat whi h is fi cr ur 1. Th frno·m nt r pr • nt:-, 
two 1 aflet , appar ntly atta b d to a common, pinnat ly-divid d p ,c]j ,1; 

th 1 w r n <1 pl bil bate b · the forki1w of the middl n n , with a 

broad 1 ntat inu , c. nd lob ntire and harpl3 pointed· the upper 1 afl t , 
(if i i n th lac rated part of th oth r,) app ar impl , Ii nceolat ,point d, 

nt ir ; e on lar , n na ion irnpl} pinnate in both frngm nt of I aY s but 

cornpouncl in th inn r I art of the lobate leafl t, a it i o n ra1ly th ca:-,c fo r 

a ompound 1 af Profo or Ung r in hi Ohlori , ha. d rib ecl, (p. 135, Pl. 
xliv, l1"'io- . 3-G,) a. Ac r peo-asinum, wo lanceolat -dcntn.t oppo itc lenfl c1 '\ 
up n a mmon ra hi. , and ,, hich, th r fore, appear to b long to a om pound 

1 af Iii · a Nen-undo. In our N . aceroides, and e p ciallJ in . cal1fornicum, 

th te rminal and one of th lateral lcafl t bccon e ometime united into a 

c mpoun<l l af, v--rith om e lik nc to thi fo il fraament. 

Habitat.-T n mil ebra ka, Hayden . 

0ml: IOP r HAYDE rr, p. nov., Pl. iii, Fia . 2, 4; Pl. xxiv, Fig. 3. 
L ':tv 1:1.r('I' , ontl, fap ring upward ton, point, and more abrup ly narrow d downward to tho b, o; 

Lor<l •r qna]ly d nti ul:tt from b low tl.J midd1 ; nerva.tion abnormally five-palmate, era peclodroruo. 

Populite fao-ifolia, L e qx., Hayd n' Report, 1 72, p. 422. 

Th f1c cripti n of thi I ecie wa n ade out and its name admitt¢d 

from th amination of the fir t , p cimen, (Pl. iii, Eig. 2,) a mall leaf, with J 

hord r indi t inct, which did not how the lctail of conformation w ,U 
n uo-h . The Iara 1 af; obtain d incc and r pr" ntecl in PL xxiv, 

1 ia. 3, ha it bord r and it areola ion more distinctly mark <l. rrh 1 av'c 

ar of a thick, imbc riac ous textur , 11 centimeter long, wi bout th p tiole, 

from 8 to 11 centim ters broad in the middle, taperin upward, or mor or 

1 · broa Uy lane olate to a point, and narrowed, too, more or le abrupt!} to 

the ba. e; border qually cut by hallow half-round inu,_ , th , hort th 

all turned out ide; n rvation rather pinnate or abnormal1 five-palmn.t , a. in 

ome I eci of Populus; lateral cin at equal di. tancc , ten pair , oblique, 
diverging ab nt 45 ° , n arl traight, the lo, e t branc11in , th upper one 

simple, all running to h bord r , like th ir divi ion ; nervil1 in right 
13 L 
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anal to th v in , u bcontinuou ; ar olati n platanoidal. There is an appar nt 
diffi r n e b ·,,- n th 1 <- r pr ntina thi . p i . T he ~mall leaf (Pl. 
111, i o-. 2,) i m r a ut 13 I oint <1 tap rino- to th ba , 

wh r t he border urn to th m dial n rv , and follow it, in d urrino-, to tbe 

1) tiol , which i broken in bo h l a ; th bord r app ar mo tl) nli r , mid 

the ner ation more indi in l palmal . But in comparing both 1 ave care

fully, th e difference arc r coaniz l a mer l r ulting from the dev lopment 
of ach 1 af. In th ·ma1l lcc. f i h r 1,' harmony of 11£ rmation in th mor 

clo1wat cl poin an(l ba · the dent i u1ntion, in it;-; p ulic. r form, i · Yi ihl n ar 

the point; and at the ba · th di tribntion of the lai rnl n rYC " om par s , if h 

that of th laro-er 1 af by th two infi 1for v in. of ih ri ,,hi .:id which ar 

narrow r, and by the xact coincid nc of the t\ o inG rior v in , of th l Ct 

sid ; the lowe t, thin, mar inal, and im11 ; he o h r thicl· and much divid cl. 
The 1 af of Pl. iii, Fio-. 4, i ap1 ar ntly, too, refi rable t ihe am p ic . 

I t , a cl ::;crib cl under th nam of Populite flabellata, in h m ri an Journal 

of inc and rb, Zoe. cit., p. 94; b ut in cornpcrino- i to ~io-. · , i m 

to h a m re d form cl 1 nf of a am kin 1, turnecl to one ·id hy c rnpr 1011, 

and with t h point b r ken or recurve 1 inw" rd. It ha abont h ·am num

b r of 1· t ral ein , the lower appearing m re :lividcd, and givi n(J" thu a dif

fer nt Jae ·es to the 1 at; but the ame charact r is recoo-nized in he bra 

leaf of PL x , ] ig. 3. 

I ow to Count Saportc. the indication of th rela ion of thi p to 

Gre iopsis, a new g nu c tabli heel by him in the family of h Tiliacece for 

ome leaves from the Lower Eocene of S zanc. The Cr tac ou. ·-I cci 1 

c mparable by om of it character i e p cially the nervation and th d n

ticulation, to G. credneri,:e,formi , Sar. 
Habitat.-South of Fort Harker, Kan as, Leconte, Mudge, &c. 

l CERT1E SEDIS. 

ANISOPHYLLU f, Le ·qx. 
L ea,v s thick, coa.rsoly-voinecl, ovate or obovato ju outlin , either abrup tly narrowed, subtrnn cn.t , 

and ubcordate to t he petiole, or rounded, wodrro-form to tho ba.s , frr gularly Jouat on on side, c1o 11Iy 
nnclnla.t ou the border ; nor a tion irregula rly 3-5-palmato from above tho base of the lcav s; pri mary 
vein much divided. 

A r OPHYLLUM EMI-ALATUM, L e q ., PL vi, Figs. 1-5. 
Quercu semi-alata, L qx., merican Journal of Science and Art , loc. cit., 

p. 96. 

Th l av , all marked with a coarse nervation and of a thi k textur , 
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]we cnt ih most variabl fonn . c..... 11<.l 0-1· c"'' i 1· fr · t I · · : l ul J ( I 11 r n \~ lJl l , II' 11('1' n11011. 

OA ccn m Fig. 1, th neral ontline i orni , obtuse, with U1 bord •rs 

ntire or m r ly und ulc le on on id , "hilc th ot h r ~id , i. d pl , Joh d h 

the prolono-ation of a ba ilar ondary n n n arly a. ih iC'k a~ i he 111< clial 

on , branchino- out i l wi h th di i ion. "' ubcarnpto<lrorn . In hi. leaf' tlic 

n rvation i vid ntly irr o-ularly pimrnt from th ba · of th, 1 al' which 

appear rounded to the pctiol'; th lat ral v in are parall 1 011 on, ,·id , 

thou 0·h at un qual di"' tanc , whil on the oth r id th an l of div rg uc 

i , ariabl , and all th divi ion ar camp odrome, or rath r ub ampt drom ', 

a th point of the v in la - to the bord r , while some of he divi ion"' 

fi llow th 1onl rs 111 ucc cur Though the 1 af of Fio. 2 i brok n 

i l , it vi l nil} how , how , r, a di po ition to a cliYi::;i n h · lobe 

on th left id , wh re the lat ral veins ar le s numerou , but thick rand 

more bran h <l than on the ri o-ht. 'I he divi ion of th n 'rvation appear" 

h re to b thr -1 alm at ; tv o thick oppo itc lateral primar. n rve branch
in ° at a cli tanc abov th ba ilar bor 1 r of the leaf, round d on on ic1 , 

broad!) un ate on th oth r, with two thinner low r veinl t on th I ft ,· idc 
on1} . Thi clivi ion i 1latanoidal on on sid , an<l of th Creclneria type 

on 1h other. In Fig. 3 h am ' kind of one- i<led divi ion i till evid 11t l y 

the li~po ition and t hicknc of the lat ral primary vein , which arc h re hy 
fiv , hio-h abov the bord r of the truncat ba of th leaf, and with inf rior 

lat ra1 hinn r v inl t n arly at a riaht ~male to th thick m dial ner . 1g. 

4 i , too, of the a.me t} p by the one-sided divi ion; a lob being indicated 

by the lat ral n rv of th ri<rht ide, while on the other the di ii; ion and the 

thinning f the n rve how that it end withou cnt rina a 1Jrolonga ·ion of a 

lob . In hi 1 af the bord r ar cun at to the ha. ; the 1 wcr lat ral 

v in und r th primary one go out of th medial ncrv in th am mwl of 

div raence; and as in th other 1 aYe, ·, the divi. ion· of the lateral ein 

ar m tly camptodrom , while h con lary vein · ar mo tl ra p dod rom ·. 

In Fi er. 5, th thre -1 almat nervation i till more mark cl, and the 'ten ion 

of th leaf on one idc evident hy th xtr ordinary hiclm , of the 1 a. ilar 

n rv on the l ft i<lc. I have fi ured thi fragment, bouah incompl t it i , 

b cau e it i th only on which how th whole ba e of the leaf with a 

p ti 1 . The junc ion of the bor<l r to he p tiole i equally abnormal; 

th leaf b ing on ne ide rour d or lat· , and n th oth r round" etl -form. 

The leave arc not rcferabl to I'latanu or to Oreclneria, on account 
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of the di cordancc of their haract r'"' . A imilar kind of variability i 

r mark c1 nl , I think, in p f Querc-u . Som 1 m· of 08k 1mm the 

c.lou l lc n rvati n cam1 toclrom and ·ni. I dodrom npon ih am 1 af; ome 

oth r ho, a di. po i ion o an unc 1uc. l pan i n of th limb on on id e or 

on t he o ·b r, in r la t ion to th unequal di i ion of th Ycins; v n a rferva

tion omewhat analocr u to hat of th 1 av i r marked in ome fo il 

pe i , a in Quercus de Zoe i, II er, Q. clzarpentieri, H., Q. agnostifolia, H., 
& . But Lhi ~ r 1ati n i. too far; th tn vic1 ntly or1 inal, and for thj 

r el ·on it had to b parat cl a · of un rtain affinit). 

IIabitat.- ar Bea rice, Gag Oount3, bra ka, IIayd n. 

PROTOPIIYLL ·11, Le::-qx. 

Leave g uerully ofln..rg size, th ick, coria.ceou , bro:idly oval or rouod-point <l snbp lt:l.t · l>onl •rs 
ontir or unclofat, ; n rv:ition palmn.to-pinnat ; 1 w r primary lateral v in n a di , taoc from th 
uord r-ba wi h mor or 1 . num rou v inl ts un<lorn atb, ith r in ri<rbt a11gl to tb mi<l<ll 11 •rv 
or diYerCYiog downward· upp r lateral v io at eqnnl di t.rnc from tL low r pair and pnr:111 l, :111 

ru p <.lod rome. 

In my examination of he num rou lea, d crih c1 in tli i.· c1ivi ion, and 

which I have pr viou ly re£ rr d eith r to Credneria r lo Ptero permite , 

I he ve nc r been able to re ognizc charnct r which mjght a i fa, torily 

account for thi r fi r nc . If some of be 1 ave , lik foat of Pl. ·yi, of P]. 

x, ii, Fig. 1, or of Pl. xviii, Fig. 2, arc r fi rabl to Credn ria on ac ount 

of th ir . iz , th ir form, an 1 the lower horizontal ve in at th ba. of th 

leave. · under the primary divi ·ion,_, they do n t how th hara t r. indi at cl 
by Z nker in the diacrno is of thi cnu in Paleont., V. II, p. 63, iz: Cauli 

polygonearum, folia obovata, basi subcordata, lonrre-petiolata, ner1. i primari-i sub-

erecti, etc. In recrard to the nervation, all th Oredne1ia 1 a £crure<l in th 

same \ ork with entire border hG ve a camptodrom n r ation; tho, c ,, ith 

era pedodrome secondary n r e arc d ntate or lol ed . In ihe b autif'ul 

1 af de cribed by H er in Molet. Fl., (p. 16, Pl. iv,) a Credneria macrophylla, 

vvhich, juclgincr from our fraamentary ·p cimcn of Cr dneria leconteana, (PI. 

x ii, Fig. 4,) i, related by it form to the American p cie, , the arnptodrome 

ncrvation i " po. itivcly mark d. 

Now, be ide his difference between th Europ an Crednerice and all 

th Or tac ou, leave , , ith 1orders n ire, which I have T fi rr d, until now, 

to thiE' crc1rn , the till diffi-r from he ,..haracter of Or(',rlneria 1)-Y th over

lappi1w of th bor ier-ba e upon the petiole. The 1 a, c arc g n rally 
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uhp ltate, c n<l. th r for th ) hould b r >fcrnblc to Pt rospermit s. T'he aual

oay of m of th s 1 U\ io tho of th Ji, incr Ptcro.7J nnum aa1)(olium 

\\ ik1., i" ind eel CYid nt. In thi , h \, Y r, ibc rntia11i rY s 1llrr , l>r ftY<' 
' end int th poin t of a lob , \\ hil all th ir bran ,!) ,,., an<1 ih , in1crm diatc 

nerve ar cDrnpt home. And thou.ah ihc bn. of ih , ] nv ~ i.· ov rlappiucr 

and ov rin a, b it. broad auricul s, th upp r part of' th , p ,1 iol ,~ all h 

lov, r ·y iw come out from the top of th p Liol , an<l ih r j · 110 tr, , of th 

horizontal Yin 1 b--, which arc r mark d, \\ ithon x ption, j n all th , ·p '('i 

which I d ril I do not know of rm , l 'av .- of' Pte~ 

o.permites but tho c which are c1 cribc l by He r from Gr 'nland. In 
' 1. rct. (p. 4 0 Pl. xliii, Fio-. 15b, PL liii, Fig . 1-4, and Pl. liv, Fio-. 0,) 

th author ha cl crib d t" o peci , Ptero ;perm-de ,pectabili and P. alter

nan , wh s n rvation and ordat ua" ar of th am , haract r a.- in the 

·p of Credn ria th only diffi r nee b incr in th ize of th ~c l •av' , 

,Yhi h app ar mall r. Of th e frao-ment , Fi ·. 15b i comparabl , hy it 

ba. ilar n n a.lion, to Lhc Cr tac ou leaf of tbi m rnoir, (PL , ii, 'io-. 3,) 

w hi h ho\\ r diffi r from the Grc nland p ci b) it era p clodromc 

n rrnti n. In he ame ,, ork, He r ha (p. 122, Pl. i ·, ig. 14a) Pteros

pcrmitesjnteo-nfoliu without an horizontal ba ilar ncn e , the m dial n n 

pa~:-:ina und r th bord r-ba of the leaf or p ltat , and (p. 13 , PL xxi, i io-. 

17\ and Pl. ·xiii, Ficr . G, 7,) h repre cnt Ptero pemiite' dentatus "ith a 

p ltai l af and ba ilar vein runnino- down from the ba of th m dial 

n rv ', or v ith ncbry , in at right anale to it. It i , her for , <liffi ·ult 

to kno\,\ by v hat chara t r the o-enu Credneria ma b po i i, l parat <l 
from Ptero ~ ermite , b ide that of laro- r- iz d leave for the form r O nu~, 

and of mor or 1 s p ltatc one for th concl. Som of our p ltat 1 ave , 
hov v r, re£ rable to Ptero ~Jermite by th ncrrniion, hav' lcaY s, a r -

mark d alr ady, a large a tho c of Cr dneria. IIa,·iiw, th r for', to 

d cribe a numb r of form which, though r lat d to th y t und fin d 

o- nera Oredneria and Ptero permite,, ar forciblJ r mo d from ih m by 
om important chara t rs, I ha, e unit d th m all in hi new divi io11. 

PROTOPHYLLUM TER BERGII, L . · 1x. Pl. xvi; Pl. '\ iii, Fi . 2. 
L n,y larg , coria co ,rn, ntir , round or cordato at th l>u , narrow cl upwarcl into a lightl ' obtuso 

point; La ilar n rv on or two p:1ir ' . 

Pterospen;i ·t st rnbergii L .~qx., Haw <1 n' R port, 1 72, p. 2-. 
PL .· Yi r pre 1 nL · a ·pl •nc.li<l l af. of \\·hich un1y 011 -half' i ._• pre crvcd. 

https://Ptcro.7J
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Its. iz , form, and n nation ar , ho, eY r d ,finit . It i. a 1 a t 20 c nti

met r lono-, 19 c ntirn t r "' broad in it. wid ~t part abov th bas , wh cr : it 

i. rounded dowrn ard to the petiol ; tap ring upward, or narrow <1 in und u

lati na "ntir bord r , to a lightly b U " point; m dial n rv h, lf-rouncl, 

comparati ely narrow; econdary v in " mo ilj ppo. it , bran bin o- on(' , 

rar ly "' ice, all ra p do lrom - ; ba. il ar Y in t" o I aiL h up1 r on in a 

ricrh ano-1 to th m dial n n· , forkino-; the low r impl thin, , om "hat 

d fleeted clovnrn ar l. 'I hi last hara tcr i °' mark cl by th nd f on of th 

ba ilar Y ,in cktinc1ly , n n ar the bord r-l>a. on th 1 f i l · and it i ... 

till more defined in the mall r leaf (Pl. xviii , I: ia. 2) whi hi ul p Hat 

by the bord r-ba, · of th 1 af cornrino- th p ,tiol '. 

In th io-ht figur of leav ... of 1-eclneria which 1 Li hl r (in Pal ont., 
loc. cit.) ha puhli h d, the ba ilar vein are thinn r than in our brg ] af, 
but no mor o than in h ·mall one· and in all the European lea, r fi rr cl 

to Credneria, th c nd pair of lat ral Yein i a a gr at r <li tan e from the 

lo, er pair than from tho above, cv ninth ] vc v ith cntir bord r . They c 

haYc, hercfor , a gen ral appearanc mor r mblina that of p ·ie f Pta
tanus. In the merican leav ,., thi diffi r n e do not exi t; on the con rary, 

the ccondary vein arc at about the arnc di~tanc , except n ar th ha , 

wher the lower pair, whi h may be on id red as a marginal one, thouo-h 

ill of the am thickn , i n arcr to the pair aLovc. The c ccondary 

v in arc al o more nurncrou . In ihi peci there arc nin to t n pair 

running ,·ira1c1ht to th bord n,, which th y ente r a.-· era pcdodrome, "'hil th 

European 1 ave. · hav only four to ix pair , all the vein curving up in a, c ·nd

in to the bon1 r~ "iLh mo tly camp odrome divi ion . The e di:ffi r nc arc 

omewhat 1 mark d, but evid nt, howev r, in the fin leaf which He r ba 

d cri ed in the Cr taceou Moletin Flora a Credneria macrophylla, (Pl. iv, 

p. 16,) and which, be id , widely differs from our by it. v ry thi k medial 

n rv and it camptodromc secondary vein . It i, of the am 

th am form, how vcr. Heer rightly r mark , in de ril ing thi p cie , 

' t.hat the yst. matical r lation of the genus Credneria i till v ry uncertain.'' 

Th ame can b ail of the peci s in relation to thi genu , or of th r la

tion f th 1 ave refi rr d to it. 

llabitat.-South of For Harl-er, in a locality di cover cl by Chs. tern
bercr; both 1 av . 
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PrwTOPHYLL M LECONTEAN 1r, L c:qx. , Pl. nii, Fjo-_ 4; Pl. xx, i Fio·. 1. 

L a,v . orinc 'O n s, round m or nlnrg t1 in the- midclk , n l ir · m <lial n IT I hi ck· low-c t, ondary 
Yein . mn h (liYid cl· ba ilar Y iu in righ a ng le to th m tli al n n · proporti onall y thi ck. 

Credn ria lecont ana, L sqx. , rn crican Journal of ·i nee arnl \.rb, Zoe. cit. 

p. 9 

Thi pc 1c 1"' r pre~cnt 1 by L\v fragm ·ni.ary l aY ~ with i Ii ]o\\' r 

part d Rtro · cl in both. ThP, n rvat.ion i of th am typ a in th form r 
p ci , cliffcrino-, how Y r, by the reat r thi knc s of he m dial nerve rrnd 

h · th m re num rou cfo i ion of the lat rn1 Yein . In both p i s th 
divc·rg 11 'C f th s v ·in ' i the ame, (40° to 70° ) o-radually in r a. ino- in 

width f'r >m ih top to th ba , an l in b ih, also th vein. and th ir divi

sions run to 1 h bonl r.· wh r th } b om m r , or le ~ ffa l by lie 

a11asiomo. is of the 11 niJl ,, , which ar conrficly mark (1, in a right angle to 

all th division:-: of tlw Y ,in. ancl mon' or lc::-s ·ontinuous. B sid es 1.h clif

frrcn mark cl in thl' hara t r of th n ·rYation th i "p ci " is ~i ill further 

srparni d f'rom th form r 1 · it round u lin and l road] , obtuse point. 

llabitat.- Brook Yill , Kau .., a. Leconte; the ._nrnll 1 cim n from outh 

of Fort Hark r. Th lo aliti s wh re 1.he , p im n of Dr. L cont w re 

ol tai11 cl (tl1r mil s north a t of Fort IL rker and 11 ar Brook ·yill ) arc 

rio-h to t n mile· nor h of th on ·wh r I mo tJ coll t d my own, which 

ar , mark cl in thi r l rt a n ar Fort Hark r. 

PR TOPH LLUM El RASCEN E, p. n . Pl. ., ,.,· ,ii l jo·. . 
raf Rmnll snh oria 011 , oval-oblono- broadl un n.t to b ntir ; 01 dial 11 rv , 

thin· concl: ry v iu cl , parall l, ::iJl un l r th ::im n,11 l 

'I hi. kaf cliffrr.· in it d ~ rib cl fr m I an. a . 

It i, ompara ivc1y Ycry . mall; il nrface 'Om wha t rouo-b, thouo-h it ubI 

, t nc i not a thick; the form i. oYal-ohl 11cr, th bonl r in th' midclle 
b ing appar ni.ly p ra.11 1, and iLs ba. i:-; round cl broadly- onicnl to the p 'llol ; 
tb, e ondary cin , all uncl r th , am atJO'le of div ra n of 4 ° to 50° , arc 

thin, parnll 1, ampt drom , . raio-ht, v\ ith a ?ino-l thin rnaro-inal , inl ton 

a ·h ,· i<lc from b low th lcn . pair of th 'I hi 

th hord r , ana tomo iu<r with n rvi11 
whi h ar amptodrom , whil th primary livi ion ar ra p dodrome. 

Th ) af i not p ltat th 11c.t1TO\ primary n n r b i11 a prolon er d in lo a,, hort, 

npparcnily l rok II p<'i iolc. H may h~ compn r ,<1 to ( 'rPrln cria infrgf'nima, 

Z nk 'r, a, ' r pr · nt ,d in P, l ont., ( ol. \, Pl. ix, Fia. 2,) \ 11ich lrn 
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about Lh ·amc la ilar form, and al o on a h .· id on ·i1wl ha ·ilar v inl 1, 

ana tomo:sin <r in followino- the border ' wiLh i.h c1i i ion of th e , in abo \' . 

But the difference i"' crr at ind d, pe ially in t h narrow m dial 11 n of 

the Am rican 1 af, in it traight, era l edodrom , econclar nerv , and it " 

form. 
Habitat.-Hill n ar Decatur, ebra ka; th only leaf a y t r fi rnbl 

to Protophyllum from that State. 

PROTOPTIYLLUM Q .A.DRAT :or, Le qx., PL xix, Fig. l. 
L af tbi ki b, round- quar in ontl in , trnucat a.t bas ubp lta.t , d oply uucluln.t , obtu · n r o.-

tt<>n thick, era pedoclrome. 

Ptero.permites quadratu , Le qx., Hayd n' Report 1 71 , p. 301. 

L af larg , 13 centim ters both wa3 , coriac ou , de pl undulat . nb

peltat ; econdary vein thick, mod rately branching, at an op n aiwl of 

diverg nc , parall l · _ba ilar vein open, the low r pair at rio-ht a1wle to the 

the medial n r , ven cuning do" Il\\ ard, with t~ o thin veinl t unrler them, 

decurrin dov n t he border-bu e which co, er the peti le, eith r coniinuou or 

auricl cl. Thi 1 af i not comparabl to any publi bed until n w from the 

Cr taceou flora of Europe. 

Habitat.- outh of Fort Harker, wh re I found it in num rou . .-pcci

men , none, however, as perfect a the one fio-ured her , which wa commu

nicat d by Profe. sor Mudge. 

PROTOPHYLLUM MINUS, p. nov., PL xix, Ficr. 2 ; Pl. xxvii, Fig. 1. 

Leave coriaceou , small, O\'a.tc, large ·t near the bn, e, truncato or abruptly rounded, cntiro or slight ly 
undulate on the border, subpelta.tc. 

rrhi speci i , perhap , a varie y of the former. The leaves are maller 

and le "' d eply undulate, but the general faeies i the ._,am . The . econdary 

vein are more numerou or le di tant, but traight to the borders in hoth 

p cie , and the di po ition of the marginal v in at t he ba e, like the ubpeltate 

ba ilar border , are al o of th ame character. In Fio-. 2 of Pl. xix, the cc

ondary vein , though running to the bord r , do not mark them with undu

lation r mall, lightly-protruding lobe . 11 he bonier of tbjs 1 afar , how

ever, apparently somewhat reflexed and imbedded into the tone in uch a 

, ay that the out ide margin cannot be di tinctly een. It is e1 arated from 
t.he form r pecie by the diffi rence indicated. Perhaps intermediate forms 
ma) be found hereafter. 

https://subpelta.tc
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Ifabitat.- alina BiY r, bill eio-hL mil' aboYc ·it mouth. Th mall 

I ecim n (Pl. xnii, :Bio-. 1) , a communicai cl by Profc · or "(Jfudge from 

Fort Larned, Kan a . 

PROTOPHYLLUU MULTI ERVE, Le.., qx ., Pl. :.niii, Fic:r. 1. 

L af of medium siz , coriaceou , o...-al-oblon(l' rountl-trnn at at th ba , pcltato · m dial nerY 
tlii ck ; la,t ral Y io clo , parall l, numerou · b rder ntir or 1mdulatc. 

Ptero permite multinervi, Le qx., Hayd n' Report, 1 71, p. 302. 

Th fio-ured fragment i tbe most perfect among many other r f rabl to 

ih am . p i ~- It i 12 ntimet r Ion , (it up1 er part i broken,) 11 

111 irn i r. wid a liUl ab Y it ba , wher it i lightly nlaro-e l and th n 

round d cl wnward and truncat · it border ar nearly parall 1, Ii o-h ly undu

lai · it m dial n rv 1 omparativ Iy thick like th num rou~, oppo ite, n arly 

parall l condary Y in wh f diveraenc i more an] mor op n 

i ,rnrd 1h l a , th lo, r Y in:s nmninc:r do,vn from th p iut of attachment 

of th p 1ia the broad border

Thi impr ,., ion of the 1 af is 

r . id and th p tiol ha l e n broken ju t at t h 

dial n n . Th di tin tion b twe n th condary Y in and 

mar ina] n i not l ar on ac ount f the imilarit3 of th v in. in 

th ir thi. kn ._ an 1 of h' low l c:rr of chano- in their an ale of diY rc:r-

n e. ountino- from the low , thi k, branchino- lat ral, in i.o 1.he upp r 
part , h r th I af i L rok n, th r ar t n pair of econdary 111 m a pace 

of 9½ c ntim t r., and und r them four or fi c ]efl xed maller v in on each 

icl of the rniddl nen n ar and at it ba . 

llabitat.- ouLh Kan a n ar alina Ri r. 

I ROTOPITYLL M R GOS ir, L qx., Pl. XYii, Fia,'. 1-2 ; Pl. xix, Fio-. 3. 
L aN, d ltoid-ovn,t, , round d :LL t li 'ub1 •Hat bn ; borcl ' l'S ci1t ir ; 11 •n ·a, ion oa1 ; , ccontlary 

voins frr gular in cli tnn ::wd dir tion . 

T'li 1 av s, of, thicl ria o 1 • ub tanc , hav a rouo-h urfa e, <1 ply 

fnrrow cl and w rinkl -d l y th., y in , and h n r ill · th y , ary in iz from 

ix to t, l c ntim t r ] ng and fr m five to nin c ntimcter wide. 'I h y 

arc broad th low th mid<ll round cl trun at at bn e, he 1 r<l r. tap rirw 

toad ltoi 1. point. Th middl n rv i not a thi k a in th form r . p ciB , 

be oming thi k •r, how v r, towM l it· ha . Th e ·onclary vein arc plac l 
14 L 
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at irreo-ular cli ian , curYrng in variou dir Lion 1 s,' parnll 1 Urnn in tIi 

oth r p cic , ,Yith n1 , t" o or thr maro-inal Y inl 't al rirrht angl to th 

m Jcli al nen· , hut none d · ndino- into th narrow bor 1 r b ,1 ,,. the poini of 

at.ta ·hmen · of th l eti 1 . 

Fig. 3, Pl. ·ix, i. a frao-rnen of a mall r 1 af: whi h hrv th rourrh 

urface af' th oth r of thi p 1c . It ha , too, 1.h am irr c)'ulurii) in the 

di tanc of it "' condary Y in , hut th un. e o[ th rnidcll n rY i not ihi k
en d, and i more pro1on a cl do,, m, ard, for ·in o- a 1 f1 tion of th b rd r.~, 
and thn. a lc"s truncat or more \Ycdo- -II rm ba. e. 

Habitat.- outh of Fort Hark r, Kan a;-;; n rar . 

PROTOPHYLL1J~I IIAYDENII Le qx., Pl. XYii Ficr. 3 . 

L :we mall, coria eou , moo b, ovat -ob1ong, point <l, cl ply n,nc1 irncrnlarly uodnlnit -loh •d, 
abruptly round d o be ba ; ocondary ein parall 1; ba ilar v ins thin, undula.t , two or thre on 
ach ide of tho medial norvo, at a right auglo to it. 

Pt ro perm,ite haydenii Le q ., Hayden' Report, 1871, p. 302. 

B e id other more frao-m ntary pecimen., the pcci "' i r present cl 
l y a 1 af 9 centim ter · long, 5 to 6 c ntim ter wid , ol long, broadl lane o

late-pointed, de I ly undulate all around or irr gularly marked on th bord r 

and in the middl by hort, obtu e, irregular lob ; tron ly pinnat ly-v j ned to 

th ba e, with lateral v in thick, parallel, all under the :·ame anofo of divero-

ence of 50°, and thin, . imple ba ilar vein.· at a di tancc of th lateral one 

and n ar the ba e of th leaf: div rgino- at a riaht ancrl from t h m 1ic l 
11cn-e, fl xuou , thr e on one ·i<lc and two on the oth r. The condary 

vein. arc le~ branched than in any of the former pecie . I have ompar cl 
this . pecic:·, in report Zoe. cit., to P. spectabilis, Heer, (Fl. Arc ., p. 4 , 

PL ·liii, Fig. 15b.) The leaf ha , indeed, ome lik ne 

outlin ; but the Erection of the more numerou u,nd era ·p do lrome lateral 

v ins in the Cretaceou leaf i far diffi rent. 

Habitat.- ou h of Fort Hark r, Mudge. 

PnoTOPRYLLUM ('.) M DGEI, Le qx., Pl. xviii, Fig. 3. 
Leaf coriaceons, ovat , obtnso, 11larg d and truncat at tho bas , oqna.1ly cl dicu1ato; m dial uorvo 

v ry thick; s condary in alt rn:tte, thick, moro or less branching, era p dodrom . 

Quercus rnudgei, Le qx., Hay 1 n', Report, 1871, p . 302. 

Leaf o ate, apparently tap rina to an obtu~e point, (the upp r part i 

brok n) 6 centimeter broad nee. r the ba , wh re the 1 af is th large t, 
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truncate; n na wn Y ry coar ·e and cl · ply mark d; ncbr · Y ,in. n ore 

or 1 · bran hiu cr, cnt rincr ach wi1 h i heir cfo·if-ion , th point of a tooth. 

'I h d nti ·ulaiion of the l order -- of 1hi: 1 af i of th ::-arnc hara t ' r a 

tha r mark d in Gr viop ·i haydenii, Yiz, hallow t, th pointed outward, 

· parat cl by equal, obtu mu ; th lat ral vciu. 11 arly 1rnrnllel joi11 th 

rn dial n n' und r a broad angle of di, ra nc of 50° to O Dnnk r in 

th Pal ont., (ml. iv, p. 181 Pl. xxxiv, Fia. 1,) ha d crib <l, from t-he 

Qua] r andst in of Blankenb ura, a ] af or a fragm nt und r th narn )f 
Ca ·tan a, lwu 'ntanni, " ·hi h i 01118\\ hat r lat 1 to our p ie~. Th <l nti -

nlalion i~, how , r unequ, l · the t rtian Yein tronger; the ba --e of the leaf 

round. I r fi r thi 1 af ,, ith cl ubt to thi ction. 

Habitat.-} an a , Profi or nfudae. 

ERE;\1QPIIYLL ~1 FIMBRIATm[, L s(ix., PL Yiii, Fio-. 1. 

L nf p .lta.t , kidn - hap <1 wilh :tn ntir l,roaL1ly- rnuca,t ba o; bord 'r c1 ut.a.t hy cqnnl ha ·tat 
or a.uri l 11 t Ii; u 1Tat,i n v n-palmn.t . 

Ficus U) fimbriata L qx., m rican Journal of Sci n and rts Zoe. c✓it ., 

p. 6. 

1: h I af i p ·lLat from th uni n of the borders a littl lo,, er than the 

point £ atta hm nt to the l tiol ; it form i 11 ar]3 r und enlara d ou the 

id or kidn - hap d, ntir and trunct t at th nlnra d ba , , 

d ntut from it lo,, r part, \ i h qutll h rt t th, nppcndncred with 

oh u:-:; au ri 1 , and cparat cl b d p half-round inu ; p tiol - hick, 

a.tic h ,cl abo e the l or l r , whi h ar join l uncl r i in n. v ry ob u 

11ervntio11 . 11-palma e; , in div ro-ing at qual di "tan , of th am thi k-

n · ·c pt ih midcll n rv , , hi h i Ji htly strong r, forkin a on or 

twi from abo ·h mid<ll c, wi h th di\ ision turned to,, anl, but not nt r

ina, th t th; ar olati n :small ronnd, polyaona1. 

Th r lation [ thi 1 af i. ·till mor nnc rtain t han that of the fi rrncr 

13 th round form of th l af, it i, comparabl to Ficu a nata 

illoa., p. 14, I l. i Fio-. 3,) a round, ubp ltat 1 , f, v ith a . v n

paln at n rvation, or to Ficu. asanfolia, Ett., (Bilin. I lor., p. 80, Pl. ' xv, 
11..,io·. 3 ·) al o a ul p ltat , 11 arl3 r 1111d lea f: Th r lation i how Y r, di .:tant. 

I hav not b n al l t find , it,h r in livina I fan or in the cl cription 

and fio-urc of' fo., il on "' ' an thino- analoao11 to the kind of l n i ulat 

npp ndao- .· wl1ich urround thi .. r la 011.-; ] nl: an<l l1ttv' th r for pa-
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rat d it under a n w o- nu , who,_ barnct r ar 'I h 
, u bt:itanc of the 1 af i membranac ou .. it , urfn mooth, th v iu , di~tin t, 

and th ar olation re oo-nizabl n ar th mid 11 part wh r it i mrka d a 

it i "' en \\ ith th ala . 'D10 nlaro- d fio-ur f th b rd r· unl rn aih 

ho, the foli.ac ou app nda<1 f th le th · om of th m ar un ,d 

d wnward, and appear obtu and truncate. 

Habitat.- car De atur, ebra ka, a ·ino-1 p im n, Hayden. 

Fran aulrtcece. 

PALI RC ME:.\IBR :rAcE u , Le 1x., Pl. xx, Fio-. 6. 
LC'nf mall, rn mhranaccou oYal-obto o, ntir<', I almat •ly tltr -ncn· d from th bn: · lat ral 

ucn·c ·thin; n n ·ill di tiuct p rpcndicula.r t th n rvc and j oini1w tl1 m. 

Paliuru membranaceus, Le qx., American Journal of S i nee an 1 ri . , Zoe. 

cit., p. 101. 

Th only lee f by v hich thi peclC r pr nt d i of a thi ki h m m-

ul tance, wi h a poli heel urface: oval, ry obtu , roun 1 d to 

the ba by a le obtu e curv , v ith a comparatively thick m lial n n 

a c ndino- to the upper border of the leaf, and two thin lateral vein aoing up 
from the ba e to two-thid" of th leaf in an acute ano-lc of di rgenc f 20° . 

The middle nerve i branching in it upper part; the lateral on :· ar , 1-.0 
branchina out ide; all the subdivi ions arc . imple, , lend r, on a broad an le 

of divergence, mo t r embling the nerville , which, from t he mid Ile of the 

1 af do\\ nwar<1, join the middle n rv to the secondary one . The 1 af (4~ 
c ntimcler " loner and 3 centimeters wide) i apparently petiole], its la. 

curviuo- down a. li htly decurring to a broken petiole. 

From the numcrou Tertiary pecie of Paliuru , to which thi · one 

i compar, ble by it nervation, it differ pecially by it very obtu · 1 a£: 
Zi~yphus protolotus, (Ung., in Heer, Fl. Tert. Hclv., III, p. 7 4, 11. cl i v, 1 io-. 
32,) r I re nt , howev r, a till more round-obtu e lea( but diffi rent in t he 

type of it n rvation. 

Habitat.-Ncar Decatur, cbra.· ka, Elayden. 

CELA TROPRYLLUM ENSIFOLIUM, Le qx., Pl. xxi, Fia . 2, 3. 

Lon.ve corin. ou , v ry thick, lin :1r, abruptly narrow <l to tho b, by a. round curv , hro::ulJy 
<l ltoid-p intcd; medial u rvo vory thick; secondary voius tl.liu, closo, para.11 l, op n, can1ptodromo. 

Magnolia ensjfolia, Le qx., Ha) lcn' R port, 1871, p. 302. 

1 he , p i. , i repr ented by two 1 aves, ne 12 centimeter· long and 

6 ccutimet r · wicl , and the oih r oll]y 8½ cntim lcr · loug and v c ntirne-
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tcr broad, both ha ing th ame form: linear, abruptly round d to the p iol , 

and cuning or 1 f1 x cl to it n arly trun ate or broadly cl ltoicl a the point. 

Both le:ne , al o, lmY a comparatiY ly thi k medial n rv and thin , mor or 

1 ob olete econdary v in· cmcrgino- at a 1 roatl angl ~ of 50° i.o G0° , unclu

la ino- in pa ing to the bord r , and ana tomo ina- , iU1 branch of he y in " 

al o, carnptodrome. 

Th re i appar ntl · a r at diffi r nee bet\ e n th e two 1 a , e p -

cially in the bord r , ,·d1ich in Fio-. 3 are m r ly un lulate , hile in th larg 

1 nf th y npp ,ar undnlat -er 11, t , a barn t r which to my h10\, J da i not 

of th ~Ia(J'rwliacece 11 r of th Anonacece 

thi. · 1 af. r, may not b normal. 
p ciall , on th riaht ide of th fio-ur , 

d 11ti ula ion j~ mor mark <1 than . n upon the . p im n , Yd10 c 
bord r ar ur ly mark cl or a r fl x d, and not mor cl ply 
unclnL t han a th y ar · en on th left id . 

I haY r fi rr l th av . a achi cl by aporta, to th enu Cela -

f, hi h i cl ribed in th Cretac ou Flora v. 

p ific name of C. lanceolatum. 

of ur l m to thi a nu i not, how v r, po i iv ; but th ir 

r ~la ion i till 1 mark d with llfa(J'nolia era ifolia, Gopp., of the Tertiary 

of' i] ia, to which l compar d hem form rl . The areola ion i r l re ented 

in Fi . - a di inctly a it an b - en. T houo-h the nd of the v in i 

ffa 1 11 ar the bor<l r , t h appear r all camptodrom . 'l"'hi ner a ion 
ha iL analogy in . p ci of Oxa.ndra, a 0 . laurifolia, Rich., of Cuba, of 

which , m of th 1 aY , at 1 a t, ar abrupil ' poin d or ob u"el acuminat . 

llabitat.- ou1h l an as, J.l[udge; aLo ix mil outh of ; ort Hark r. 

RIIAMr TE AX, L qx, Pl. ' ·i, FiO". 4. 
L nf n t,ir , lanceolat -poiut d, narrow d by a m·y to a bort potiol ; lateral vein clo c, nnm r

ons, thin, 1mrnll 1. 

Rhmnnus t nax, L . q ., An rican Journal of ci nc and Art , Zoe. cit., I . 101 

A fin I af, atta h :I. o a ran h by a • hor p tiol . It u 1 . tan i n t 
thi k · it fo rm 1auc ola , tap rina up,\ ar<l to a . Ii htl obt11 point, and 

mor abruptly downward fr m bc1 w th middl to th p iol . It i 9 n

tim t r l ng, with th p tiol , wbi h j about 011 c ntim t rand. a li tl 'more 

tlrnn t, o c ntim tcr wi<l in it· broa 1 t part. Th thin lat ral v jn are 
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parnlle], x pt th ba:;:ilar on , whi lt, followino- lh nrv , of th horcl r:-- i., 

on a licrhtl nurn rou , fift n to ixl n pairi-: urnl r a 

crE.n ral ano-1 of cfo rg nc of 50° · th y lightly un in a cendina toward 

the bord r , v\ her th b n<l, and , hich th follo,\, to ana tomo ,, ith U1 
v in abo, ; th nervill . a.r num rou , ob 1 t , parall 1 to th H) 
it form, it. hort, liah ly nlara cl p tiol and it n rvati n, thi 1 af app ar , 

in] d, r ferable to Rhamnu , and ha it analogie in a numb r of l ci of 

the m ri ·an Tertiary lik Rhamnu salicifoliu , Le' 1x., R. cleburni, & ., 
which all, ho\ ever, hav much thick r con<lary v in-.: , 

Habitat.-Sam locality a th former, Hayden. 

Terebinthinece. 

JuGLA • ( ) DEBEYA A, Heer, Pl. xiii, Fig . 1-5. 

Le:1v coriac ou , entir , broad] ovat , obtu e, r with a hort obtu point, rou.nu d- nbcor<lat 
n.t tb bas or narrowe(l<l wuward by a. cnrv aud ·ligb ly d curring to tb pct,iol ; me lial 11 rv thi ·k; 

ondary Yein .· numer u , open, cnmpt drome. 

Populus ( .) d beyana, II r, hyllit . . p. 14, Pl. i, ig. 1. 

Juglan debeyana, Le-·qx., meri an Journ al of 1ci nee and rb,, Zoe. cit., p. 

101. 
From a incrl p cim n ul mitted lo hi examination, Prof ··or I r 

r fo rr d t l1 1 af with doubt to Populus. lara numb r of ao d pc im n 

of 1 ·a . of the .·am . pecie have b en pro ur d later, and , om of th more 

c1iYcr form fio-ur d in thi mcrn01r. 1: ]w-·e leave vary from a bro(. dly 

ovat -ob LL' to an 'll iptical form, th hord 1.,, b ing t. lway::; ntir , rar ly liaht1y 

und ulat ·, n.. in ] io·. 1. rl h ba-·c i · eith r lightly decurrino- to th p tiol r 

rouncl-cordate; and though the bord r ar a- n rally quilat ra1, th y om -

·1111 are more nlaro- don one side, and the 1 ave , ur rath r lcafl t., ar cnr cl 
on on ·id , a in Fig . 4 and 5. Thi · deviation, and al.-.o the di-ffi r n e in th 

direction of th border , a en in comr arino- Figs. 1 and 3 to Fig. 2, in licates 

a c mpound I af: Ficr. 2 repre cnting a principal or top 1 afl , the oth r r p

r . entiI lat ral on . 1 h n rvation i -. rough an 1 very di ·ti net ur on the im

pr 10n of the lower ide of th 1 ave , a in l◄ igf::. 2, 4, and 5. rrhe condary 
vcrn <- r num rou , tw Ive to four een pair , (in th leaf Fig. 2, which i .. 8 cen

timd r I ng,) on an open an )'le of divergence av raging 60°, thick, variable in 

di.fan , mor r le parall 1, eparatcd by t rtiary , hort r in f; rmina-, by 

ana tomo with the n r ille , a n t of irr aular, large, mostly quadraiwular 
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me h ; th v in and th ir (li Yi · n cun along i.h l rd r in n , u cc ion 

of hart n xurc . Thi nerrntion i. omewhat lik 1hat of om 1 as of 

.Jualan of the Europ , n T e rt iary: for xmnpl , Ju alan !atlfolia II r (Flor. 

T rt. H lv., III, p. 8 .) .~ p ciall) a" mark d in Pl. cxxix, Fig~. 3 G, and 9. 

Ilo\ v r, th r fi r nc of th 1 a\ to Juglan is far from po~itiY ih 

l incr more irrecrular and the \ inl L more irr ,eru larly di\ id d than 

in any specie of Jua-lan . rnor analocrou ncn ation to that of thi p c1 

1 remark rl in om pec1e of Rim , a in R. metopium, \: hi h ha ona ou 

aY , licrhtl ordat and off rm om \\ ha r rnbling tho..,c of the fo il 

UY(' ". 

Ilab ·tat.-D atur braska Ilayden ; a larcr numb r of pec1men 

PnYLLITE RIIOIFOLIUS L qx., PL xxii, Fig . 5, 6. 
L av , ria on lane olnt , p nniu rv irr O'Ularly obtu ly crcuate; rnctlial u rvc thick· scc-

onc1:uy v in pa,rall 1 carnpt droll.I . 

Phyllit rlwifoliu , Le q ' ., men an Journal of cience and Art , loc. cit., 

p. 101. 

Th t\ o fracrm nt , r pr nt d in the fiaur , ar of , er un-

c rtain r lation. A en in Fig. 6, th I av of hi pec1 app ar to 

lrn b n nlarg cl on on id and om what lobate at the ba , or of an 

ur ular form. A in our Rhus toxicodendron, the econd(,Lry 111 ar th ick, 

on a broad angle f di ro-ence, cur ing alono- the bord r "', where th y unite 

with ol li 1ue obs ur n r ille . I compared it, for th n rvation, (in the 

j urnal quot cl abov , 2, 1 i, 186 ) to R. cot'noides, one of the numerou 

vari Li of th l oi on-iv . 

Habitat.-Ln.n r County, bra Im, Hayden. 

PRUN RETA E , L qx., Pl. xxiii, Fig..,. , 9. 

DrnJ) o a.to, obtu 1 p int d, mootb, grooY don ono id to tho ruicldl , notched at tho nbrg cl 
ol>tus l>n 

Prunus cretaceu , Le qx., m rican Journal of Scienc and Art , loc. cit., 

p. 102. 

Th form of thi mall, hard fruit i lil that f ·h drup of a plum, or 

of a larg ch rry. noth r nutl t of about th amc form, but cornpr ,(1 

and flat n <l, i · im bedJed in the ton ', it back and part of th i l only 

being vi. ible, a n in Fi . 9. 

1-labitat.- am locality a th f nncr. 
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L eave and fruit of uncertain q!finity. 

PnYLLITE nETULJEFOLIU , L qx., Pl. 'XYiii, ] i s. 4-7. 
L eave mall mo tly in fragm ot , round- vat truu at at Lb top, uarro,Y tl to b ba. by a 

round curve; border d ntate; n rva ioo pinnat , irr gubr, era p dodrom . 

Phyllites betulcefolius, L e qx., Tran a tion of the Am rican I hil ophi al 
Soci ty, ml. ,iii, p. 430, Pl. xxiii, Fi . 2-4. 

The e fragment , though far liffi rent in fom and iz , appear t beloncr 
to th ume sp All th 1 av ar mark cl on th e l rd r by . hort 

t eth, turned out ide · the condary Y in , at Yariou di tan ._, are mor or 

l open, mo tly b1~anching, nterincr the te th b h ir point or tho of 

heir divi ion , and join cl by tron fl , uou n rville._ , p rp ndicular t th 

, in and undulate. The con i tencc of th 1 av i thi ki h. Th ' app ar 

to have b en petiolcd, at lea t from the narro, in of th ba c of t he 1 aye ·· in 

Fi . 5, 7, abov the fo1 of di ru ption. 

Habitat.-Fo rt H ark r, Dr. L econte ; the frao-mcnt of Fig. 4 i: from ~ -

bra:-;ka, Prof. Jam,es 1-Iall. 

PnYLLITE RIIOMTIOIDE .· , Le qx., Pl. vi, Fio-. 

L ea,f rhoml.ioidal, liroac1ly cu n at t o tb h, · , mor obtu.- cly narrowe<1 an<1 11n<111ln.t<' from tb mill
di t an olit-u. ·b rr. point · uorvation fiv -pahnat ' from t he l.ia. , tho hrn i1111 er laleral Ycins curvin 
up at [~ v ry neut angl of <1iv r cr nee and acrod rom , or n arly re:1 ·L ing the point, of tho lc•af, l.i r:111 h
ing nt id , th xt rnal Ycio · followin g tho uorclern up to tl10 middle of th leaf, wher t b y :rna. to
mo with lira.ncll of tli fir t, I air. 

Ficus C) rlwmboidea, L sqx., \m crican Journa1 of Scienc and ArL, Zoe. cit., 
p. 9G. 

remarkable leaf, which , by its form and ncrvation, somewhat r cm

bl the l af of a Smilax, a Paliurus, or a Populus, and which, b it ' t hi ck 
con i ten c arn1 thick ncrvation, i different from any I ci of th , c o-en ra. 

I fi rm i nearly xuc ·ly rhomboidal, beino-, howe er, mor acut 1y cun ate 
and entire from the nlarcr d part, the' mic1cllc, to the ba c t han 1.o it obtu e 

J> int, where it pa :s by un lulation . It five-palmate ncr ation i from a 

, lio-htly enlarged ba , a1 parently the top of a broken p tiolc. Th g n ral 

form f the leaf i like that of Populu arctica, H er, a r pre entecl in Flora 
Arctica, (1, Pl. , Fig. 3 ;)-ev n the direction of the five primary v in is about 
th . am ; but th vein are thicker, a i al o the te, tur of the 1 ave , and 
ih vein ar 1 branchino-. foreov r, the base of the 1 av in the 

Ar tic s1 ci i alv ay more enlarged, generally round or truncat . The 
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am ana1oo-i and diffi rencc arc remarked b tw en thi 1 af and that of 

Populu leuce, d cribed by Ung r, (Flora v. S tzka, p. 37, Pl. x , Fig. G.) 

From it n nation, our ] af s cm,· to hl \T al o some r •lalion to p i t-i 

of Ficus of th palmal -n rY d ·lion, lik Ficus rzsw)folia, Ei.L, Ficus 

crenata, 1w r, and Ficu grcenlandica, He r, (Flom Ar ticn, p. 111, Pl. xiii, 

Fig. 6.) 

H abitat.-Near Deca ur, Ncbra ka, Hayden. 

PHYLLITE v 11 o .1E Heer, Pl. xx, Fig. 7 ; PL xx, iii, Fig. 8. 

medial ner e thin; 

Plzy!lite: anon , Ile r, hj llit <lu bra ka, p . ..,2, Pl. i, Fig. 8.-Le qx., 
111 ' ri an Journal of ci nee and rt , Zoe. cit., p. 102. 

Th form f ih 1 af of Pl. xxviii, Fio-. >, a far, at 1 a"i, a r oanl its 

un at ha.. , and the rarr lat ral sea L r c1 v in , ar -he onl haraci ' r \\ hich 

mark ih id ntity f th t o l l v fio-ur c1 a above. The ~ub tancc of th e 

lrav ou or thi ki h. 
11-Iabitat.-N ar D catur, Lrn ka, Hayden ; Minne ·otn, Hall. 

PnYLLITE MBO AT L qx., Pl. ·ix, Fi o-. 4. 

m n an J urnal of rt , Zoe. cit., I· 102. 

ppc r ntly a d form d 1 af; quadra in outlin , runcate at the ba c, 

cl ply notch cl (. t h top by th plitting f the thi k medial n rv , irr gu

larl broadly un lulat -1 bat on the border ; econdary vein £ w, at irr gu
Jur ii tc. n , n ar]y at ri o-h an o-l to th m dial n rv , cur ing in pa ing to 

the Lord r , era pe<lodrom 

Th b rder-ba i:s <.l troy cl. 
1-Iabitat.- outh cbra ka, Hayden. 

PnYLLITES .AMORPII , Le"q ·., Pl. xxii, Fig·. 3, 4. 
Two frngm nt of rin.c on , oboyn,l , n ir I a,v , gmdun.lly narrowed to the bas , (broken;) 

m ,tiinl n rv cl op and nn,rrow; s nd,Lry v iu itb r in right n,ngle to tlle m edial nerve or a1·v d 
downwn,rd or going u1> jo an acute augl of div rg nee, brancbino- a,ncl auastomosing in various aunorrnn,l 
WtLy. 

Phyllite anwrphu , Le q ., American Journal of cience and Art , loc. cit., 

p. 102. 

I know nothincr more about th fragment. but what is de cribed above. 

Th y ar comparabl to ome p i " of Quercus by th ir n rvation, at 1 a t. 
Ilabitat.-D catur, N ebra ka, Hayd n. 

15 L 
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Pn~ OSTROBU , L qx. 

Couo oblong or c:yliudricnl, braring small ,·al , ds a ta h cl t oYa.l- blong wiu,.,. Jr seal . 

Thi name i. a lmitt l for t h de riplion of a robil , who"' c T lation i 

a y t uncertain, a may b n fr m th 1 ripti n of th ·p 1 . 

PTENOSTROB s EBRA CENSI,, p. nov., Pl. xxiv, Fio-. 1. 

The £gurc rcpr nt , as far a it i di tingui habl , a cone b o to thrc 

c ntim t r ,vi 10, oblonrr, ru hod, or, rather, ut in it I nrrth and by the 

midd1 , expo in o- numcrou mall, ol lona- val e d~, onv x or lcnti u]ar-

obtu c at one nd, point d downward, r o-ularl triat d 1 nothwi . 'I h ' 
eccl ar appar ntly cru hed, and their relativ po ition i uncfr· mil 1 , x

cept for a fi w which appear imbricat d in an oblique row along the h rd r . 

Th y <- re attached to alicnt v in , obliqu to th a i of the cone, ancl join cl 
to the e d , a marked in the enlaraed figure. It i , how , r, 1 o · iblc 

hat th lark rin r, mark cl a th ba · of th cal at it. I oint of uni n 

to th e fr·, is only formed by a fragment of the coatin a of coaly matt r 

which nvclop the eccl , a ecn in the fio-ure, which how "' a e d v ith 

part of t h coatin d troye<l, and, thcr fore, that the , ca1c i not upcr

p 'Cd t th top of th ee 3 , but pa c to the ba ch hincl it r invclop: it, <-, 

in omc p cie of conifers. In thi. ca e, th , cone ,\·oulcl pre cnt an app ar

aucc omcwhat imilar to that of Cunninghamites o:rycedru , a £gured in Ett. 

Crct. Flor. v. icdcr ·., (PL i, Fig. 9,) . uppo ing, h wcvcr, that he cal of 

thi cone, ,\ hich appear broken, houlcl ha c been longer and oval-lanceolatc. 

In th bra ka strobile, the e scale are triatc in th length a in tho e of 

the cone of iedcr hrena. I am not able to find any oth r point of compari

son for thi fos il. 

When I broke op n the stone, the vegetable impression were very di -

tin t; the cale or wing , like the ccd , being harply defined and painted 

black upon the yellowi h sandstone. By expo urc to the atmo pherc, the 

coloring ha become le distinct, and the specimen now presents the appear

ance a een in the figure. 

Habitat.-Warner's quarry, eight miles northeast of Winnebago Village, 

bluffs of the 1:i ouri River. 

CARPOLITHES (1), Pl. xxvii, Fig. 5; Pl. xxx, Fig. 11. 

Thi. pecimen (Fio-. 5) may be referable to some fruit of unknown 
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affinity. I \\' fl;' n,t fir::;t cfo,po~c.cl to r anrcl it a. a m r , and ton nncr 1ion, 

n,ncl, 1h r 1 for , a. inoro-anic; l ut I found at th --am lo nlily Blackbinl Hill~, 

two other pecim n ·, whi h, thouo-h ·om wl1at <li-IB rent in form nncl izc 

, em io irnli ai th ir orio·iu a.-; Ycgclnh1r. Th 011 -figured (Pl. xxYii ) i. 

ontl, p int .cl at l oth ncL, co tat , appar nOy nrnrk c1 at ilic l <m e r Cl)(l hy n, 

,'mall hollo\ , urround cl 63 round mall boH rt-, fl1-, n at th nd of the 

co t . Th eco nd i obl01io-- al, 11100th or v ithout rib , rnor , hrupily 

rounded at one n l, and truncat at th oth r, with a di tin round x (. va

t ion in the middl , lik th car of a dcta h d pedic 1. Th third i mall er, 

but al out of th am i rm a th fir t and co tat . Th fruit (;,) ou1d 

b · >mpar d to ome nu.... f palm~, or to fruit r lat l to th Nipadites of 
] ow rhnn k, fr m th Eo n of Eno-land hut th anal gy i qu tionabl . 

In :;;om x1 o ur of th ..: ancl ton of thi formation, a , for xarnpl , n ar 
] rook Yill , r· ansa::.; nml b lw . n T karnah an l D aiur, th r i~ an abuu

dnn ·' of ronncl mooih p rfc t1 r o-u1ar concr ion:--, a n rall all cl nut.· hy 

iii farmer , an l From 

th examiuntion of n bro- numb r or th m th y arc Io itiv 1) r coo-niz cl a 

m r 11 r tion . 'rh , o- all d Ca1polithe ·, d "crib l ab v , 

ma) b or th am kind. n ,·a tly rouncl form ancl a am iz for a 1111111-

r, more a ily c 'pla.ined than a kind 
hollow for a p di 1at on end, or 

an qual di p ition of rib , ere., arc not g nerally the re ult of mer inorganic 

ao-crlom rati n . 

A LL nEs SP1 o 'A, L ::i(lx., Ifoycl n' R port, 1872, p. 422. 

L m r Gran ·h cylindri al, 12 cntim t r in Eamet r, with it urface 

r uo-h , mnrk d by irregular, lo:--e dot or small aviti r mbfow the im
pr ~ ion of , al ". Th tern appar ntly bear' , trong ·pin at a rio-ht aiwle; 

ll1 ir hollow c linclri al car arc · en p rforatillo- the tone. 'I h "mall 

·L m. or branch r embl , by th · rouo·h urfac , the fragn nt <l ribcd 

by Fitinofo.w n ns Cau(nites stio-marioides, (Flora v. Ni for ., p. 14, PL ii, 

Ficr. 1 ;) th lot~, how v r, b ino- clo r in our t m, and about round, or not 

o much tr.: n vers ly nlar<r d. rl h fraoment , mo, tly imbc<lde<l and v1 1-

bl only at their nd , could not Le figur d. 

Ilabitat.- r car Fort Hark ·r, Kan a . 

https://cfo,po~c.cl
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§10.-01 TITE GENERAL CIIARACTERS A D TIIE REL.A.TIO OF TIIE FLORA OF 

THE DAKOTA GRO P . 

rrhouah th formation of the Dakota roup i~ in imrn 1iat ;'ll l rp .·ition 

io th P rmian or h l p r C~ rboni£ ron m a ur ", w mmot, or our~ , 

look for any r main of rmian Y a- i.abl iyp in thi., rn n an r 

W hould, pcrhap , cxpc t t find th r s:om r pr · n afo, of th 1 r c d

in a f rmation, th Jura i , who flora i a c mpound o[ Ferns, f \\ Equi~ -

tacece, om Conifers, and c pecia11 a prodigiou -. abundan C Cycadece. 
'I hr -fourths of all t h fo ··il Zmnic., and half f th q11cadea:, kn wn from 

all th crcolol)"ical formation , h lon a- to th Jura 1 • In th Lo\\ r r ta-

econ of Gr ulaud, Heer find till a mark d proportion of f 
thi far 1ily, th re b ino- nin Cycadece in a group of thirty- ix of 

land-1 lant , a proportion of 35 per cent. of the t nd-flora of tha poch a 

far a it i"' kno"' n. In th Dakota r up, the onl trac of a vegetabl po -
ibl to th Cycadece i th Pt rophyllu:m (n hayd nii, "\) hich, 

a"' i i remarked in th d . crir tion, i · con ider cl by himper a.· of doubt
ful affinity. P rofc or II er, too, find in th pp r Cr tac ou f G r n

land a flora of twenty-eight pecie , mo tly of dicotyl <l.onou plant , without 

an r main of Cycadece. 
'rhi ,., ab nee of a predominant antecedent vegetable t} pc in th Dakota 

fi rmation i not mor · remarkable than that of other v getaLlc grour , c pc

cially the palms, "\\ hi ·h con 'titutc an extraordin ary large proportion of the 

flora of th Lo\, r Tertiary trata, ju t abo e t h <l cp m<- rin cformation o er

lyincr or following that of the D, kota group. 'l'h ection f the Cretaceous 

trata, a copied from IIayd n' " Report, page 14, indic, te at it ba e h 

·and tone and clay -trata b aring plant , four hundred feet thick, and in a c nd

ing, ome b d , mo tly of clay, of a thicknes of event0cn hundred fi ct, over

laid by five hundr d feet of Cretaceou and tone. Over this formation ap
pet r:s the Lower Tertiary ·and tone with fucoiclal remain , mixed in it upper 
part with fraoment of land-plant , followed by the lio-ni.tic fonnation, 

with it I eculiar flora, e I ecially it abundance of palm . Th rie of 
strata b ween the Dakota group and the lignitic Eocene has b n uninter

rupt cl, a far a can be judged from the nature of the compound and the 
affini.t of fo. il animal remains. It loe not indicate a period of long dura

tion at l a compamti ly to o h T more comr 1 x g ological group ; and, 
11 rth 1-. , the flora of the Dakota forma ion ha not a i~o-1 ~pecie 
whi h mi ght 1e refi ral le to, or i recognized a, identical with, any of the 
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land-plani or th Eoccn , , p iaH) non ol it~ s . nlicll r .pr ntativ 

the Palm:-:. The proportion of J nlrn~ r~p ci;_1l]y of' 1abal. p c·i c.· i mark cl 

in h licrniii at Gold n, Bln k But1 & ., not only h) th rcnwins of 1 aY s, 

whi h in plac fill tbi k trab of :-andy lay but also by fo..:~il woo<l or th 

sam la of plant., or by th ir trunkR tran~form d into oal a11<l id 11tif1 d hy 

t h chara t r " of th ir int nml trn 1ur In a 

Dtial typ 

pp r Lor n of' EYan~t n, m r arbon o-roup aL ,· , till 

rnor in th , pp 'r 'I 'rl-iar · fi llowino- thu an in rca in<,. t1 crre 

11a11 ' pr nt tim , in th Hora of a t rn 

, lopf' oft h orth m ri an on tin nt. rl h li onn tion of yp ~ of i he 

flora of 1 h Dakota rou p app ars, th refcm' n~ a kin cl of hr ak in i he v a -

tnbl , · ale, a orn1inbl . p rhap. to modiucatiou.· or limatic ir ·urn. iance ' . 

Tb ntial and rnor mun 'r u~ Y er in.bl' r mains in the Dakota aroup 

arc 1 av of Di t l d non. , r pr ntin o- tbe thr divi ion of thi cla , an<l, 

, hat i. rnor r markalJl , th a n rn to , hi h b lon mo f the Ii ino

arhorr 'C nt plant. of thi" ·onntry and of mr pr 'nt lim, t . If "' ha may 

b all ,d posifrv , hara t r of th n ra-th flo,, r au<l th i'ruit t-i-a.r 

no rv rtainabl from f ..; il r main it is at lea t impo~:--ible to d ny i.h 

int imat r L tion f 1110 ... t of th 1 av ... of h Dakota o-r up to th gen ra to 

\\ hi h th y ha.Y b n r f rr cl in th ir l 
B o-in?Lino- by th Apetalou w ha , fir t, Liquidambar l a, 111 1-

(L. ·tyracijluun) b) form and n rvation, 

that, in comparincr th fo .. il 1 m . ,, ith th of our li,ino- p ci no other 

dift rcn an h' rcmnrk cl but th n ll' bonl r~- of' the fo ·,· il one . 
in th foin<,. sp ci , ns al o in L. 

europeum, of h Mi n But ~om . pr ·i . oC the same fornm

tion •on ·idcr d hy author as r f ral lC' to thiR er nu.·, haY lPaY ... , ,, ith entire 

bord rs, n. . c n in tli cl ription . EY n audin, jn hi fir.-t Jemoire 

on th T'o il L a . f Tu· an , fi ur , . L. europewn, hr lcaY s one 

of whi •h, , ith ntir, bonl .r , (Pl. , , icr. 3,) i r markably imibr to our 

Fi<Y. 1 of I 1. ii; h la ral 11 rv b incr mark cl a l>ran li of th ond 

pair of' 11 n , jn ta it is in our rcta on l av ·· arnl not m 'r[Yin )" from 

the top of the p tiol n , in iii 1 • v . {i_o·ur d b) H r un 1 ·r the ::;an1c w1m . 

Gaudin a cou nl · for the ·ntir borcl r f hi ' leaf I y lrn , · u1 po ·iti n that t he 
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<lenii ·.ulation cmmoL b r mark l on a ount of' th oar:-;cn :-; of th . ton 

imbedding the I ave . W could o·iv th ~am or admit uch n 

·uppo --it ion, but t he fo rm of t he I av of t hi. o- nu 1 o p culiar that 

the differ nee in the more or le rrat mmot pr vent a y n ric 

iclen tification. The I av of the Creta ou l ec1 ar , ially by 

th ir t runcate ba. e and their g n ral outlin , raih r r late l to tho of our 

L. styracijtuum than to tho e of tbe iatic form, L. ori ntale. The ar 

the two only living pecie of Liquidmnbar with palnrnt l -lob d 1 av . 

The hi tor of thi o-enu it ori 0 in, an l the Ir nt di · ribuii n of ii 

specie , o-ffi r, with that of Platanu ·, a coincid nee worth remarki n . Both 

app ar fir tin th Dakota rou1 ; both pa ihrouo-h the rr riir1ry formaii 11.· 

of Europ in cli-ffi rent modification ; and both hav ach for · ntial 

r pre entative of the pre ent flo ~a an oriental and an oc i<l ntal f rm : in 

A ia, Liquidambar orientale and Platanu orientalis ; in our countr , L. ty

racijluurn and P. occidentalis, of which the Mexican and the alifornian 

forms are mere derirntion . o p c1c of L ·quidam,bar ha. I e n a. y t 

recoO'niz cl in our orth merican T ertiary formation . Tv, o p ci , jd 1y 

di tributed are de cribed "'ith numerou varietie from the Tcrtiar f Europ . 

The l ave r forred in th i memoir to the genus Populites ar uot om-

parable to any f the orth Am rican pecie. of 1 opulu, of our time. 

Th ye pecially differ by he ntirc border , which in all our . p ci ar mor 

or le errate or den tat . By t hi character, a.· well a by their coriac ou 

ub tance, t he relat ion of the Crctaccou p cic of Populite i with a p cu liar 

group of poplar" the Coriacece, r pre ·cntcd in the UI per Miocene of Europe, 

and , ith u at Evanston and Carbon, by Populus mutabilis and P. gaudini, 

He r, and at thi time by P. euphratica, Oliv., an orienta.l p ci , w ho,·c 

1 ave , however, ar dentate, and P. pruinosa, Sehr., of Sib ria, who e 1 a, cs 

are nearly round, with borders entire. Thi la t one only may be said to 

have a marked r lation to the Populites of the Dakota g roup. 

The r lation, however, of Salix and Fagus with pre cnt specie. of our 

flora i po itively mark d. Our Salix candida, Wild., a widely di tril uted 

a a 'lnu a the b -ech i a a tree, i th livino- willow most intimately 

r lat d th Cretaceou form. It typ i al o repr ent d in th U1 per 

1: c rti a ry, or the Pliocen of California p cially. 'I1he p ci - of Fagu of 

the r U1-c · u; i ·, by it , en ire, mdulat l m :-:- rath r r f rabl to th pr nt 

F. .·yLurttica·fjf Eur p than to our F. ferru rrinea. Both th ::; pe i , how-
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C\T r, ar<: o imilar that th y w re former1 con:sider cl by boiani t · c1 m re 

vari ti ._, and ar ill aclmitt cl a . u h hy ,_·om . Th y lrnrn on hoth 

contin nt the . am \Yid ancl er nernl di trilrntion , L ing ' s ._ nti n1 onstit11cnt. 

of t h for t of our pr .~ .nt time. P er contm, mo t of lli .. pcei ': dc:-;cri IH'd 

a } L from th T rtiary mor or 1 s wi 1 ]y cliff r from 1h Eu ropcrn i or t lic 

North Arn ri an type . F. pri ·tina i cldnntly rclat ,cl Lo our F. fe)'}'ugi/(w. 

F. antipqfi, from tbe 1\Iio n of la ka, i r lated to he am by th, sli<rlitly 

c1 ntate bord r , bu chffi r~, in 1 d, by the laro- r iz of the more tap ' r

poi nt cl I rn- s. 1. macrophylla, of th am formation an 1 ountr) has tb 

] av . lik ih Europ an . p i , l ut till of a far lnro- r izc, he p c-

r r pr , ntino·, 1 af ixt n to icrhL n c ntim t ,r._ loner 

and 1 11 cent i rn t r ·I.Yid . F. deucalioni , F. Jeronice an l P. lwni'da haY 

bonl r~ of 1 '< Y ... m ff' or 1 ~. cl ntat mor lik th orLh 

111 ri an t ·p '. Th b " ·h l1ns now r 'pr'~ ntatiY in fox cfodant OLlll-

tric :-- hnt ib t p nr 1 ca] ancl all ih xotic on cliff r from tlrn, of our 

fo~sil . p ci ~- Tn,pan 11l p i , , ith l a, nhte at ba and hor-

de r.· outu~ ,1 ' er na1 , th rvc t n lino- to th urn e:--. Chili ba 

fiy , with 1 as 's ohtn~ , trun at nnc1 l>ord r mo tl douhly 

: rrnf outb ntral .\m ri hl . on f Y l'} , id distributi n ; 

it, ha mall, c riac four, all " ·ith 

douhl r urfoc \\ hit tornen1 o '; and 'I'a mania 

ha, for it har t ,\ p ci of a till mor di tant typ , \\ ith obtu , trun-

( t ', an l d nta 1 ave . It i onl wh n out of th a oornphical limit· of 

th n rth o 'id ntn] f1 ra or in he Gr cian . rchip lao-o hat , find a fo il 

~p of Faau · r lat cl to an · ti form with doubl dentat mall I av , 

F. cl ntata, from Eub ,a, a p ie:s Vi hich Uno- r compar to t11 hilian F. 

obliqua. 
Aft r thi w fin l cle crib cl from our Or tn eou flora, Betula beatriciana, 

cornpambl , by th form f it::s ] aY . anc1 it' n nation, to our B. ni 0 -ra, 

wid ]y di tribut d fr 111 th north rn ·hor of Lnl up rior to Florida· 

1 a and , cd of lt!lyrica; at 1 a t th . ,,\ hich , e bav fio-urcd t111<.1cr thi. 

nam ar u1Hli ~ti1wui ·lrnbl from H r' eed of llfyrica, d ribed from the 

Orcta cou. flora of Quccllinl 111'0- lrn , incl d, more fkitt n c1 than th . cl · of 
tu1y of om pr . ,,nt . pcci s · 1h ,n two ] a c. \\ hi ·h \1 port a consi<lcr.· a r Jp

r · ,ntn1iY C'"' ofih er tilt.' Ce/tis of'wliic-lt w har' . till hr Npccic: j11 our flor"; 

ih '11 1 av of oak ,, Qu ~rcus z1rimordialis, of h' t p of Lhe .·o wid l <li "trib-
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ut d nnd Yariahlc Q. prznus, the h' tnut-oak; arnl Q. ll worthianus typ 
of our Q. phellos and Q. imbricar-iri , p i with ntir bord r of 1 aY ~

It would be hazardous to pur... u a typi al ompari on f th 

p cie of oaks on account of the fi w mat rial found a repr ntativ s of 

th i genu in the bales of the Dakota group. Th f w I e imen r fi rr d 

to thi genu~, how v r, r pre ent well typifie<l. 1 av , from which, a 1 a t we 

know that the oaks Vi'Cr alr ady pr ent in the Cr taceou flo1"<. of ur contin nt. 

Th y appear few, in a mode t way, though already of two di inct type · bu 0011 

th form . become more 1rnmcrou>.;, an l th nu tak an important pla · in 

the arbore cen v g tation of the , orld. In th Eo enc flora of th Ro ky 

:Mountain~, ix peci have b en di cov re 1 alread , amoncr which one r pr -

senting the third e en ial type of our oak , marked with d pl pinnat ly
lobed leaves, a in the numerou pecie of he section of the or h mencan 

black oak . The Spring-Canon ..,pecimen , which s em to re1 r ent two 

horizon of the Ter iary, ha e eight p cie ; the W a haki group and Carbon 

have ix; and in the Pliocene of California the repre entative of thi~ g nu 

are till more num rou , and their tYI till more 1ntimat ly r lat d to tho ·e 

of the living pecie . Th flora of the California chalk bhJffs ~as ix ·p ies 

of oak under only hirty-four dicotyledonou pecie . 

The three la t genera of the Apetalea repre entcd in the flora of the 

Dakota group are Platanus, Laurus, and Sassafras. 

Though no fruit of Platanus has been found till now with the 1 av , 

th e arc, by their form and nerva ion, po itively typified a repre cntaiive f 
thi genus. Heer had already recognized P. newberrii in hi Phytlites du Ne

braska. To thi.., I have adde 1 P. heerii, far differ nt from the former, a en 

in the d cription, and P. primmva, which, from it likene · to P. aceroide , 

I wa formerly induced to consider as a mere variety. Though, from the 

form of it mor entire leave , the Cretaceou peci is apparently distinct, 

he analocry or imilarity, a indicated by the character of the leave , i not 

the 1 remarkabl . It i the type of the peci later repre entcd by acutely 

lob ,d and dentate leaves, which we recognize in the Eoc ne of th Rocky 

Mountain, as P. haydenii; in th Miocen of the ame country and of Europe 

a P. aceroide ; in the Pliocene of California a P. dissectus, and e pecially 

now a P. occidentalis. P . aceroides wa already con idercd by Europ an 

au hor a the ance tor of our P. occidentalis before the Cretaceou specie 
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lrnrl l en 1i:co r t ow w have to refer t.he ori o-in of om noble tr to 
a mor anci nt poch. 

Like that of Fagu and L iqufrlambrzr, th Cr foceou 1yp of Platanu 

ha not , i lel3 Yari d and multiplied; n ither <lo it app ar to haYe 

chan d it habitat in a mark 1 d gr e, at 1 a..,t not in latitude. n "prcie 

only, P . a eroidel, and it Yari t.y, P. guill lma, i abun fo.11tl3 di tribut <l in 

the Iiocene of Europe, from Greenland a far outh a orth Italy ornr an 
ar a of about twenty- ix deo-r of latitud while the ran f P. occidentali 

i fr m th o-r at lak to th Gulf of 1 ico, pa ing till farth r outh into 

M xic h · it anal o- u" P. m . ·icana. From Euro1 it ha"' pa d ca tward 
a P. or ·entalis in th am "ay a it ha a-one , t from our country as r p
re nt l b P. ra emo a of Calif rnia.r 

In th Laurinea w haY 1 av r £ rablc, by th ir fi rm and nervation, 

to th <r nu Lauru · or I' 'r~ ca, aiH1 a ,,. 11-pr rv d fruit, Lrmrus macrocarpa, 

whi h, omparnbl al o to th fruit of Cinnamomum an 1 Sas afras, i ·, from 
n in he (, m locali i ·with I a, e of Laurn , admitt cl as 

b lo1win o- t thi g nu . It m a on b ru t3 p in ompnrin o- it to the 

oth r p ' i or th Dakota err up, but it i ra h r, I hink a hore-typ . 

Our Launt (Per a,) caroliniana tend in follo,, ino- th hor from Vir-

inia to Loui iana and farth r w t in T ,·a . It i. a mcaacr r mnaiit of a 

numb r of p ci f the ame o-enu , hich inhabit d our orth Am rican 

contin nt and that of Europ durino- th Terliar period. , c find ome of 

th m alr ad in our E n , p cially in Mi i ippi. Eio-ht pc je of 

Lauru · an 1 two of Per · a ha e b n 1 crib d from th 1io en of Eur p . 

Th g nu nt r b thr e p ci in o the I\li en flora f the Baltic, but it 
ha a t no r pr entativ farth r north. one ha been le:cribed from 

th arc 1 r g10n . 
Sa. afras belong to th ame family. Th 1 av of Sassafras arc ti und 

m u h r at pro1 or i n in the outhern ar a of the Dakota aro up, pe ially 
in l an. ·~ ·, that h g nu m to ha r pr en d h -re a ·lara par of the 
land-v g tation. Onr pr nt . o.fficinale i , b it 1 ave , arc ly 1i tin rui ,·h-
abl fr m om of th vari ti or form of th 1 av of th Cr ta eou · ·p ci ·, 

whi h, lil e the pr nt on , e m to hav had a r marl able di po ition to 

ariability. I h, e xplain d with the d cription of th fo il 1 av what 

r a on ha indu d m to vJ amt a I cic ' me of th more p cu1iar 
form.:, and to r ,{' r all Ii forms to th ·am g nu·. I rnu..,t ·ay, ·hO\ >v r, 

1G L 
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that, onsidcrina merely th outlin of th l aY ~ of onr pre· nt ; 1as afm · it 

,, ould b n._· om nicnt, if the) wcr fonn<l di. t ribut d iu Toup~ mid in a 

fo~..il .Jat , io parnJe a ~pe i a laro- a numb r of th i ha.· b' n 

done fi r th Sas afra. 1 av of th Dakota oT u1. 

On pec1 of Sa afra ha l n r o niz cl in th mor r c nL ()' olo<r

i al fo rm ation of thi con in nt, th e mio rl hr p ar le· Tib <l 

from the Tertiary of E uro1 , on of which, . fi rretianum, i in th Iio 11 of 

Grcenland,a al oin the ... amcformationofitalw. Th wi<l rancr ofdi ~trihuii on 

or S. fli cinale, th only Iiving speci -...,, al lin it cl to 1hi onti n nt i · w ,11 

known. It extend from anada to I'lorida and Y r th . am latitucl , from th 

hon! r~ of the tlantic to the, t rn prairi ::-, far w ._ta h · re<rion 
of' t he Dakota ,.rro up, alon .r th bank of th Ii onri l iY r near maim. 

rl he di tributi n of thi b autiful dorant, and an, tiv hrub, , hich in o-ood 

·itua ion b come a ree of moderate 1ze, i. a r markabl a it " ex lu iY 

affecti n for the land of it oriain.1 

Th clivi ·ion of th Gamopetalea:, i no a po itiv ly and evic1 ntly rep-· 

r ntcd in thi Cretac on C, flora a the former. Heer, how r, ha d cribed 

in the P hyllites du ebraska one pecie of Andromeda, fiO'urc:l in thi m moir 

from b tt r pre rved . p cimen , and one peci of D iospiro , to which two 
oth r hav been added from more r cent di coveric. . The r for nee of 

1 aves of the Dakota group to th e gen ra is thcr for r liable. Ther i in 
the 'I_crtiary of Europe and of thi. contin nt a number of pcci of th amc 

g n ra. o le than twenty-four D io piros pecie ar de crib d from th 

l\fioc ne · among them, two from Ala ka an 1 Vancouver I land. Of n arly 
one hundred pecie known of thi genu in th flora of our tim , D. virginiana, 

the P r immon, i the only on which ha been left in the temperate r gion 

of th North American continent. None b longs to Europe. Of the two pe
ci more intimately allied to the North American, one, D. lotus, a native of 
China, i oft n cultivat d in .the south of Europe ; the oth r, D. kaki , i. from 

Japan; both have eatal le fruit . 

Proce ding further and coming to the division of the Apetala:,, we find 
among th fo il leave of the Dakota o-rou p an Aralia leaf, similar in its 
c en ial character to one d scribed by Heer from the Cretaceou of Europe. 
There i a light difference, which may be con idered as p cific, but gen ric 

1 Like tba.t of OUJ7 CorruUJ jl.orlda, the acclimatization of this species bas not succeed. a. in f r ign 
countries. 
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id 'ni il i. unc1 ubtful; a Hed ra, ,, ho nffinit i marked by th nil in of 

it co rj a eon · lea, .·, ancl till mor h) th n nation; thr sp i ~ of Ia rr
n lia, rcpr nt cl hy a laro-c numb r of 1 ax . and r o<rniz '<l nlr ndy in the 

Pltyllite by II r; ancl fo ur . pc i of Liriodendron th tulip-tr , who:-. fo rm 

of 1 UY , lik t ha f the 1as afra , uffici ntly proYe th a ~n ric r Cer ,n ~-

Con id rin o- t h genera er arately in r o-ard io their r lat ion and to 

th ir pr "' nt and pa t E t ribution, w find Aralia till r Ir nt l in our 

Aora hy i ' 1 ecic , all of cliffi rent chara t r of I av ; for, inde <l, t he 
relati n of th f . il form i rnth r to an old ction of the A ralia ,, ith om

]HHmtl pal mat I a, , now r fi rr 1 to the Ht. dera like H. xalapensi of h 

mountain of Ie i o. Thi~ t 'P i till r pr nted by large I a e in the 

Plio 11 flora of alifornia. H. 1z Ii. , th ivy to whi h our rctac ou p c1 s 

II ovali · i ] alli o i inclig nou of Enrop , wh r it: origin 1 con

firm (1 b · paleont lo y, th p i · havinrr h n recoo-niz ,cl in th Pliocen of 

Ital ·. I i , how v r, f o a y a .lima i n ,, ith u that it lo k lik an okl 

af r n, l no- ab n . In th t m1 rate zone of h 

to11e-d,\· Hing a it cover. the ruin of 

nu._ Aralia is not rcpr · nt d a J m 

two mo t admirabl a nera of t r c.. n_faa-nolia and 

Liriod ndron, b lon a to orth merica 1y 

f th ia-ht l of tru ]Jfacrnolia (JWacrnolia trwn) now known to bobn-

11 h lono- io th ,, t rn ]op of t h t mp rate zon f orth merica, 

and th oth r , ]Jf. me. ·i ana, i ith r a vari ty of ~1. o-lauca or 1. a--r ind!flora, 
or n i r fi rabl to a cliffi r nt o- -nu . , e hav n that lready hc. 

. ·p of JJfao-nolia have b 1 r ou-niz d l ) H r in th Dakota rrrour. I 

hav a 1d l one ~p i to the numb r. In our T rtiary, we ha, till cv '11 

p i , ; fiv of t h n in t he fi i" i1 pi Eoc n , on at a.rbon, and on at 

Black ] utt f tb Ii ·i , ippi pecies, two hav be n found in the Raton 

fountain , ew M xi , markin r Urn, th g nu , ith th am climati di, -
tribution a it ha now, or with wand rin r pr cntativ far from th limit 

of it ar a of g neral li tribution. Thu , one of th pecie , JJf. inglefeldi, 

found at Black Butte, i l rib cl l y II er from h flora of Gr nland, ju t 
a ' w find now roup f Jlf. alauca and jJf. umbrella i olatcd in d p o-or 

in w ork, P nn. ylvania, ,tc., faront f h m an rang of habita of th 11u • 

ln th Plioc n of \ lifornin, th g ,nu · Ii(. two, p i ·. In h T rtiary for-
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mati n of urop , it hn non . A r mark 1 abo , ho-w , r, on Rp r 1 · 1. 

d cribecl fron r · nlan 1 and two from th r ta ou fo rn1( tion of 1\[o] tin, 

the of a ty p differ nt from tha of th Dakota-group c:· p 'Ci . 

L iriodendron, the tulip-tr e ha in it character , it di tril ui ion, and it. 
life a gr at de r of affinit) v; ith Ia a-nolia. The m rican p i i. th 

only one known no, in the a tabl \\·orlcl , ancl it habitat i, · tri ·tly limit d 

to bi coun t r3. It doc not a~cend hi ab r than th forti Lh d oT f' le Li

tude, exc pt, perhar , ca ually, lik jJ[agnoha und r th prot tion of fav ra.bl 
110 ·at c·1rcum ·tance . 'he nu do not app ar to ha an3 di p ition io 

moclifi ·ation of it type and to migration . , hav a. y t 

fo il r ,rn( in::s of it in our T rtiar formation . In that of Europ 1 1. r p

re nt cl from Greenland to Ital by on pe ·ie ' only. 'I h 1 av · of diffi r-

nt form , de ribed from h Dakota roup a :fi ur p ci ·, may p rhap b 

r fi ra1 1 to a in l on , a th charact r , p cia1ly th iz , f the 1 av 

may b local, and re ult from climatic ircum tance"' . I ha thu, pa 'l a 

olitary lif; . Even now, b the in ular and exclu iv form of it · pal -gr n 

glo . . y leave ; by it laro- cup- haped yellow flower"', from which it ha 

r ceived it p cific nam ; by it smooth, exactly cylindrical t m, ra fully 

bearing an oblong pyramidal h ad of brancbe , group d , ith perfr t m-

metry, it tand widely apart from tbe oth r <l enizen of our for a a 

beautiful trang r, or rather a a memorial monum nt of another , o-etable 

world. Either n id red in it whole or in it parate character , the Tulip

tree i a univ r ·al and con ·tant ·ubjcct of admiration an l wonder. It coul l 

be named, not the king, it i not trono- enough for that, but th queen of our 

fore -t , if th Magnolia wa not theT with it to di pute th I rize of I rfcc

tion by the till grand r maje ty of it statur , the lar<.r r size of it foliag , 

the el gance and the perfume of its flower . Our nse of admiration for 

thes noble t ree i heightened till by the dignity of their ancient oricrin. 

I have r ferr d to th family of the Menispermacece, und r the g n ric 

mun of JJ[enisper·mites, a larcr numb r of leav related, by their fi rm and 

n rvati n, to tho e of the American pecie of Menispermurn, M. canadense, 
an lvL carolinum. The rela ion appear to me a po itive a it can be c tab

'li bed from a ingle kind of getable organs, the leaves. Thi relation may 

be arch d for in plant of a far di tant country and of a diffi r nt climate, 

and here, p rhap , found a evident with anoth r cla s of vegetable . But I 

cannot ( lmit tha we h v to look to for ign types £ r analogy of a v getation 
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·who e ential character arc rccocrnizc<l in the pcci of thi country 
.llf. canaden e i D w th con ort of our Platanu ·u/1zo-nol1;a rr. z· t &re.' 1'.Lli (I ' .l u ?jJ- ,ree, 
It grov, und r the am climatic cir urn tanc and Im th . arne 1mhitat. 
A tbc lea e of the Dakota -roup, compar d to ihi .-pc ·i :, ar lik, ii

p ltat , round or cordate, obtu ely anaular, of the arne nervaii on and con •i~t

enc -there i rea on, indeed, to r fer it to tbi g nu rath r than to any oth r 
haYing no r pr entativ amono- u . 

o p cies of .llfenispermum or .llfeni permites ha b en recognized from 
th olcwi al formation · p ih p ci of th Dakota group. On ] af, 

how v r i d rjh d by Ung r a Acer obtu ilobum, , hich appears to me a 

tru ~Jeni p rm ·t . It ha th condary nenation of .llfeni permum ( Goc

culu ) carolinum and h ba ilar ein c me ou from h bor ler of a round, 

n t hed ba , a in a p liat 1 af: Una r doubt ful13 con id red thi leaf a a 

of Acer. Till no, , w haY not ~ n any nppcaranc of oro-an · of thi 
nu i h r 1 av or d , in the Dakota r ur, a , haY non al o 

n . Th mapl em t b of m r recent origin, a it i remarked 

r on Oreta ou 1 uf, or th - frao-ment of a doubl leaf 

gunrlo. A the 1 af i not ompl t , 

it ontlin ind finit , it i u cl s to aro-u up n it po ibl affinity; and for 

thi , a for ome th r , we h1. to , ait for th di cov ry of more l erfi t 
mat riaL. 

rl'h , r lation of oth r 1 av of th Dakota o-roup to th o-en ra Paliurus 

Rhamnu , Juglan or RJ, us, and , n Prunu ·, app ar u tain d by ufficient 

id nc . Th chant t r of h of Patiurus and Rhamnu ar not 
lik ly t b mi tak n. Bo h th - g n ra ha, id ntifiable r main in the Ter

tiary f th Ro ky Mountain ; on Paliuru i found in th Eo ne of G 11 n 

an<l. Bla k Butt , and another in the Mioc ne of "rbon and W'" hakie. Thi 
la t i an arctic p cie , al o r coo-niz d by I-I r in· ti 1io n of Gre n-

lancl '- ncl Spitzb rg n. Rhainnu i . p cially , ell repr ntcd in our Lov, r 
Tertiary. Eight p i are de cribed from Gold n, Black Butt , and the 

Raton M untain , four of which are in th Mioc ne of Europ , wh re th' 
genu ha fourteen peci . It i , ther fore, an old tYI e, w 11 tabli h cl at 
th h a-inning of our T rtiary I riod ;1 and it i not urpri incr to find it alrea ly 
in th Upp r Or tac ou flora. It p r nt :li tribution i mix d. Tbe g nu. 

Ir crv · it pr dominance in Europ by th numb r of it. p cic: ; it ha 
orth meri a it ha only four or fi.y . 
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It i. remarkable that the· next clo ly alli d o- nu "' C anotltus lia. not 
ct b en r oo-ni.zed in th Dakota o-roup, thou ah now an xc pt ional m n

can ypc. It ha one pcci in th Eo nc of Gol 1 n, anoth r, v ry frn in 
the ame formation of th Ii i sippi, and many mor i.n th Upper 'l., rLiary 

of th Rocky M untain , an l p c·ially i.n the Pli c n of California. The 

ten living I ecie of true Ceanothus, cl scribed in De Candoll ·,., Pr dronrn . , 
h long to the United State , c pecially to the outh rn zon , and a numb r of 

them are added to the Ji -- t by th a yet unpu bli h l flora f alifornia. The 
ab enc of th t pe in the Or taceou of the W t i in , ·cordc. nee , iLh the 

fact r mark d upon in ] ~cribino- th en ral ch<. ract r of th l aY of th 

Dakota o-roup, iz the ab ence in thi. group of any kind of .·crrate 1 av , . 

It i uncert, in wh ther th compound 1 av=- , f ,, hich a numb r f cpa-

rate 1 aflet h, e been figur din thi mem ir a" Juglan ( ) debeyana repr nt 

of .Jua-lans or f Rhu . I ·hould be inclin d to rcfi r th m t thi:' la~t 

g nu , p cially on ac ount of the nerv( ti.on mor analogou to ha of th 

pre nt Rhus metopium of Florida,1 who c leaYe al o re emble somewhat the 

fo i.:sil one ; but there is a · y t no uffici nt evidence on hi ac ount. In 
c n id ring th di tribution of t he peci of both Rhus an l .Jurrlans in the 

ub equent formation , we do not find any difference pointing to a pre-

dominance of one of the e tYI at C, ny time. From the De kott group, two 
th r kind of leave are r ferable to Rhus. In the Upp r Tertiary of the 

Rocky fountain we have ix ; and it i well known now hat th r lati n of 

our Y o- table Cr tac ou type i not with Eoc ne specie , but rath r ith 

tho e of the Upper Tertiar) and of the present flora. On another i 1e, Jug

lans acuminata and .J. ru.gosa, which, by their omewhat coriac OUR, entire 

1 t e , are di tantly rnlated to the Cretac ous ·pecie , ha e been r cogni.z d 

at mo t of th localiti. where Tertiary fo sil plant,s have b en foun l; they 

are at Carbon and also in th Eocene at Golden, the Raton, Black Butte, &c., 

and thu e m to indicate, by their general di tribution, th origin of Juglans 

in the Cr tac ou · group a evidently as that of Rhus. From the Miocene of 

Europ , about twelv 'I ecie of thi last genu have b en de cribed, two from 
th arctic Tcgion ; and from the same formation, a· many pecies of .Juglans, 

with ·ix pecies of Carya. t our tim , .J. regia, o generally known and 
cultivated for it large fruit, is of A iatic orio-in, while of the other four p cie 

1 The sp cies is 1nciigonons in Cuba. I bavo specimens from South Florida., l>ut it ron.y bo there cul
tivated. 
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kn wn, three b long to th midcll zone of th Unit d tat s, , lii h lrn. aL o 

for it · share all he livi11g pecie of Carya. 0[ th foino- ._ p ci " of Rlws, 

Au tr, 1 Europe ha two, n f ,, hi b R. cotznus ha b n omp, r d by th 

form of it 1 ave , to Bwnelia maro-inata f t he Dakota o-roup. '\V c hasc in 

th nitecl States, be._ id Rhu metopium ,,·hich i rather c tropi al form ix 

pecie of the section of th pinnately-chvid d 1 a, , , ith the trifoliate R. 
toxicodendron and R. aromatica, 1oih extr m ly ariable, all tYI already 

rcpr , nte l in he Plioc ne of California. 
} x pt l n Am lanchier c1 ... rib c1 b Dr. , b -rr in hi No"t on 

E.· in Fl ra c... c. fr m th T rtiar · b 1 of the Y llow ton , , lo not 

kn , l ) tan fos il p i of Ro acece from th , e t rn T rtiary m a ur 

rrhi' iR not a r a on \ hy Prunus h ull b 'Clucl d from th li" t of the 

o-rnP.ra f th Dak ta o-r ur. By th ir Ir nt di tribution our P. erotina 

an<l P. ·ircr ·niana intli al an xir m po,\· r f lifi or of r i tan to climatic 

hano- h 1 h 1 ino- th onl arboT nt peci of thi contin nt havina a 

rn.no- of di 'iribu ion of hir y t thirty-.6.rn cl oT in lati ud , and both, too, 

b in er fou ncl ry, h r , on ry kin<l f o-roun<l; th on a a hrub aloncr the 

bank~ C. tr am , th oth r ; · a fine tr in our wood . And, al o, \'i hav in 

our P. caroliuiana, a h r -fr of th Sou h a peci w h coria cou , ntire 
l as re a11 the ntial barn f th f th Dakota crronp. Thr c 

f' hi a nu ar <1 ril l fron th T r iar3 of Europ , and non 

fr m our ; but it i probabl that fo . il r main r fo rl bl to it. will b found 
h r afl r, a it ha in our pr nt florc a Iara r numb r of p cie than in hat f 

Eu r p , r f any oth r part f h v orld. Of the peci de cribed by De 

Can loll £ urt n ar N r h rican, fiv Euro1 an, four pecie'"' belong 

to Ja1 an, &c. 
R umino-, in a :fi w nt n , t he abov r mark , w find tha the dico-

tyl donou. flora of th Dakota o-rour r pr nt . pecie r ferahl t th er nera 
Liquidambar, Populu ·, alix, B tula, JJfyrica, Celtis, Quercu , (in two of it 

I rincipal typ ,) Ficus, Platanus, Laurus, Sas afm , Cinnamomum, n ··o ;p ·ro , 

Aralia, Ma<molia, Li ·iodenclron, Menispermum,, Ne a-undo or Acer C), Paliurus, 

Rhus or Juglans ( ), and Prunus ("l); r, m r 1 con iderino- ·h affiniti io 

our I re nt Rora, of tw nty- 11 gen ., ra, vent en f which ar ho. to \ hich 

bcl n ihe p cie of our tre and shi-ub , hich hav the mor <r n ral and 

the wid st range of di tribution. Inde d, all ur e ential arbor cnt types 
ar ther , exc pt th whi h ar markecl by rrate or doubly crrat 1 ave : 

https://thirty-.6.rn
https://o-rnP.ra
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Tilia, ./.Esculus; all the crrate Ro acece; Hamameli ', Fraxinus; th rti in ', 

P!anera, Ulmu , Jlforus; nn<l of the Amentacece, th , rrat B etula, Alnu ·, 

Ostyra, Ca1pinu , Corylus, Carya, &c. 

Thi numeration expo e the gen ral Jacies of the 1 aYc or of th fl ra 

of the Dakota group, viz, int o-rity of the bord r and coriaceou con i. ten 

of the leav . The border , if not perfectly cntir , are m rely undulate or 

obtu ely lobed. There is only one exc ption to tbi in that p c uliar hort 

denticulation with out idc turn cl t eth, v\ hich i marked, exactly of he ame 

kind, in Greviopsis liayclenii, Platanus newberrii, Protopliyllum ?nudge·, an l 

th frau-ments de cribed a Phyllites betulcefoliu . Thi mo le of diYi ion of 

the border of leav i very rar in pecic"' of our pr ~ nt iim ..,, x pi, 
perhnp , in om leaYe of poplar .1 One pecie only of he Dakota grou1, 

Quercu primordialis, ha it leave with Lor<lcr di -tan ly rra , or 

marked by teeth turn d upward. There i , al o, in the flora of the 1 ocene 

of the Rocky fountain a marked prepond ranee of 1 ave v\ ith ntire 

bord r . The errate leaves a1 pear in the Miocene with Acer, Alnu , Cory

lus, and become predominant in the Pliocene of California, \ here Ulmus, 

Planera, Celtis, and Carya abound, though the e genera are not recognized 

till now in the flora of the Pacific lope. 

But of the detailed conelation of the flora of the Dakota group with that 

of be ub equent geological epoch. of thi continent, I will ay nothing more 

until the m tterials on hand arc definitely de. cribed and figured for com

pan on. 

'I here i a yet li ttl to ay on the relation of the Dakota group flora 

with that of any of the Cretaceou · groups of Europe, e pecially on account of 

c1 fici ncy of material for comparison. Of the fern , Gleicheinia kurriana, 

re1re nted in the Cretaceous of Kansa , i found al o in that of fol tin, of 

Qu dlinburg, and even of Belgium, if, as I b Ii ve it, Didymososauru com,p

toni1foliu i iden ical with i . Pecopteris nebrascensis, H er, i clo lyrelat d to 

Raphaelia neuropteroides, and Todea ( ) saportanea to Afonheimia equisgranensi , 

both of the ame B lgian formation. In the cycadere (.) and c nifer , Ptero

phyllum, haydenii ha been compared to P. ernestince of the Quader and t · in 'ot 
Blankenburg; Sequoia reichenbachi is in the Upper Cretaceou of Gre' ·n1arid; 

an 1 Glyptostrobus gracillimus may be i lentical with Frenelites reicii~i '6f 

'i It is, bow v r, romarkn,bly predominant in tho leaves of tll Lower Eocono of • ezane, as also tlio 
sorrat divi ions, as seen iu tho spl ndid work of Saporta on tho Flore fossile of tllis formation. 
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Ni t1 r~h nn. \.m oncr th di otyl <1011011 Y a Jahl r marn:--, \\ find 

of J,[yrica of th .nm form,: · tl10;-;r de: rihcc1 by Ifr r f'rom Ou 1li11bnrcr· 

lea, ,:· of Qaercu primorcliahs r lated to Pltyllitcs Geinit:ianu-; of' th Ounclc r

.-nnd. ic in of il .-in · an Arnlia ,rncl a Protopl,yllum, rcpr ~ 'llt <l lly annln

gon. fo rm i.n th A rL of Uol l in; arnl i 11 rcblion to th ~rd,l 00 11.- 11orn >I' 

Tj dc r.~b- na i h till 1o r nl, Ficus lw)liww compnr d to P. GPinil: i, 

nnd Cela ·tr 1Jh!)llwn en ifolium di. tanily r lat d to .... lrmceol{/t1Jm . 

Thi i ... uni i nt t pro \· , r .laLiw,ly to our pr ~ Ill kn O\\ 1 cl ()' , ~1L l n~f, 

tit trut h ol' th ., a;-;::; rtion Lbat th flora of' tb ak U crro np without aniuit 

wiLh , ny pr' di ncr Y o- lnl l t ·p :--, with uL r ,lation lo th Oora of th Lo\'i . .r 

'l '1iiary oC our ounlrj, ancl with .· ar 1) an form~ r f rah] t 
known f'rom o rnl fi rrnalion of Europ pr . nt: in it. · \\' hol · a r rn arkal I , 

an l ns yd u n .·plain cl a~ of i:--olntion . 

- 11.- • N Ll ' I K. 

\ fl< r iii . priniiu cr oC th I. ~f, p. ~~of i.hi.- m rn ir, I lHn· r l\' c.l, 1> , 

th kind1il> rnlit · oC1 h . a11ihor~ 1h 1l1irda1H1 b:-;ivolurn of'\V.I. 

oT .,a , ork 011 Y< er tab] pal 'ont logy,* • 11<1 a Y ry important rn moir on th 

fo, si l plan t. of' lincl n ( ·Jo-ium ) b C unt i:l porta an(l Dr. Marion. 

Both the:-:; , rnl urn r.- ,xpo~ clo n rn •nt of' imporb 11 iIt r o·,m1 to Lh 

otts flora:-i of' Europ<' ill](l, by ,orrcbtion o tha or th , Dakota ll'J'Oll p. 

rl he aeolo o·i<'n l :-:tat ioll of t h ·l11y-h ,(1 · 1 'ari1w plant.- of -' lin<-1< n i:--i 

r , rind hy 1h ., l l(ric.ll a•olo ri~ t, D walqu, to nn inf,ri rm mb r f a 

crronp of st rata int rnwdiat · to the Cr ta' on · aml th Tertian, r forrnin<r 

tlw Im ~t, 1ivi.-ion of' t Ii T' rt i~H), 11 ncl r ih , 11am of 'riod I al oc -n .t 
rr'h i · c, oloai;-;t divid es tlii ,' crronp i11lo 1.:h ' fol1owi110' ta : at th' bn. r, 

th Lim . Lon (cal ·ail' ) of fons; ~ hov it th II h 11 , in 

as ' tHlincr, th Landlrni n, ( inf' rior and sup rior ·) t h pr ,:si \n (inri:) rior a11d 

, ttpc: rior ·) an<l th' Pani, cli 11. r[ h lo, t ~tacr , th Lim :-iton of' Mon~, 

i,• g 'll rally co11 ·id r cl a . t.he lo\\ t T rt,iary of E urop . Till llO\\, 11 ) 

r ·main, of fo. "il 1lan t:S !ins l r din it. Tli Ypr n ·orrc'spond;-; 

Lo th e L ndon clay· Lh ,Jay-b d: of I ind n arc phi · d in I.lie Hr, r:-:1<'t1 

' . t 

3d, 
cl m, I'll ' Lt r i ·1111 s d ' :cliu le11 , by C nut 

· ~cl, Eo · u 

aporta 

https://l(ric.ll
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Tli , rn si alrnrnlc nL v o·ct,thl r ,ma111 of th Lown T diary by-h ds 

r ' l>L. s ,nt 1 av f.; of Dry 1pltyl!um. It ha: h n remark tl, in 1h cl< s ription of' 

Qu 'r U-'primordiatis o[ ·braska, tlHtL Lhi · p i · r f' ,ral>lc to lh .·am o-ctm· 

Dryophyllum .-tal li ·h cl b D v , in ih d rip ion of a 11m11h , r orl ·nv Crom 

th Th . c 1 aY : t r r on sid n l l_ i h au1ho r 

a.· prolotyp ., of sorn f Qu rcu, f t h Clwmidobalmw. r ·tion, of 

Castaneop ·i,s & . \\ ho:-; r cpr . nta iv , , ( ll tropical, in habit , L u r Lim S uf Ii 

1S ia and th adj ini1w i.·lands, Born , . umatra, & . In th cl .·cription of' 

Qu rcu, primordiali I hav om par tl it. 1 av t tho. of s 111 Yuri ti . of'ci 

th ch( ~tnut-oak, wl i h 111 l . ly r . mbl hy th 'ir form, th 1 ir cl nli ulit -

tion, and th ir n rv'" ti n. rl Iii . r lalion . m cl t 11e 1h mor adrniUnl>le 

from th a. i, ti n f th rr 111ai11. of lhi. , ith tIi s of' 

lagnolia, Liriod ,ndron 1 ali. ·, Mr,nispPnimm ' <' . 

"' hi. h ar ·on lat.iv of a mod rat c-linrnt . ow, n co11-

id rin o- liH h ar c. t variahility of' thnL an ·i ·11L ]hyophylhnn, I firn1 in i.hi.' 

fa tan th r r a. n in favor of th r 1ntion of it." . pr ·i . to oaks of ihc IJ,pi

rlohalm u. · , Thi , di Yisi n ha.· a v ry 

larac numb r of. p ie~; amon o- o1 h r~, all h :pe ·i . of' },urope an<l f' or1 Ji 

\.n ri ·a, om f ,, hi ·h ar nc1ow <l ,vith a pro<licriou . po,\·er of' rnriahilify· 

and, c I.·· > it i.- r pr , eut d iu the Lio-niti · of th Rocky fountai11:-; by flwr 

. p ·ci .·, whi Ii thou uh f diffi·rc1d 1yp .-, ,1.-, for C''.\Hlllp lc, O,u ' r ·u an rrustilol){[, 

~m ~ po~itirrly ret<'rnhl 1o this ~mne ,' clion m d]y n prc:-;e11lc l i11 ih , 1c rn

t> rat ZOil '. 

rl o 111 er I1u .-· Dryophyllam, r t h ·c me ty p , i al:-<o r fore bl , Pltyl-

!i fc>s 1eiw)::ianus, G ··1p., fr m the Qu cu:lersandstein. In th ., fl ra of - lind n, 

th :Er 11 Ii author. <1 .'crib four 11 ,w --·1 eci . of D ryophyllum , a]l(l < l~o fi g11r 

oC vVut ] ·t from tli L w r Eo · •11 of Lli , P a ri . basin , an<I 

on . p ·i :--, D. cretaaurn, D v. from th pp r C r tacro 11 :-; 1er!. of Ai x. 

Four ol h ' r. p ·i.<•:-; li av a1. o be 11 <le;-; ·rihed from -zan l,y aporLa. In 

c mp(. ri1to- Quercu · 7n ·irnordialis to lhe..·c Co . .·il ] av .-, it.- illtimate r lati n i ... 

r ·, o- uized ·p i'" lly with Dryophyltum aportre, \Vat., a11<l D. Dewalquei, 

._ 'n p. & · Tar. H tliffi r , n in.Uy fr m both, lww v r, h) iLs ,lJ rtcr ana com

paxaU .1 mor r nlarg d iz aml by th ab.-en of ariilao-inou. or inAat l 

bon1 r n 1 te b. Fr m th r mark of h author.· of th F lora of G 1ind n, 
th tun ·t)l r -all) r , lightlymodifi d,jnQu rcu. furc1:nerv i. ,Ro ·m.,which 
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r coo-niz cl , lr acly m tli London ('}ay, ai"i · ml · i lh Low r 1io 11 f 

rman5 ancl Ii, Jy. 1n \,rlh \m rica ih .-am spc ·i .· of Ou<'J·cu: has l en 

found i, nurn rou.- and ftn ly-pr ~r,n , 1 :-:pecim , 11~ r ] aw:--, l>y PruC Jo~. 

L ..1 011{ , under th lnnt-b cl ' or th a:-; ad f llll\i.lin .· of' Orr£( )ll · by Prol: 

J. D. Whitn ', in cla -bed~ of lh l ani:--h 1Ho1Lntain of \dilc> rni,l · and h 

my · 11: in more fracnn ntary 1 aY in th L icrnilic or old ' 11. Thus,,, ba,·e 

a f clo.- ly-alli cl fi rm. of oak r r o-niz d in Quad r .~an<l:--l< i11 

of h mi a. Phyllit s G init~ianu ; jn lh r ta cou ' [ H ]o'ium 

n. Dryo71ltyl!um crelac um· in i h 
dialis · in 1h .., ,,. r 1 o ·n )r l nl 

f Europ an l in th 
Lj CT ILit i Of j h a rcu furcin n i 1 \.nnl1wow.: furm f h• 

L1 farLlt r 111 in th t\li) C Furop an1 f m n a 

f alifornin and at a lat r p Ii 111 a lnro- munb r of our 
pr :-; 11 ak~. 

""\\ hat r n lusion . an b cl n \' cl fr m th fa t In r anl t th 

flora or Lh I nkoli rr up, t h r -ap1 aran rn a . ub · qu n p ri d in ~h 
J~ur >} , n T dinry r on· o1 it · t ' J)C, <l . no modify in th 1 a · th remark 
on th , li ·c mn ti 11 f tl1i , flora from th ant din · 

Yeo· tab] o- r up~ fa r a~ il1 'Y ar kno,\·n. T'hi o· llll~, DJ'yophytlum ~ cm::-.c •• 

to hnY had, in it rio-i n a lar r numl r of n pr · nta iY .. , nnd to haY 

L n wi l ,Iy, if not nni ,· r ·a1ly cl i~tribut d. n , h r for , in u -

· s.-;1v I' nnntionr-:, ,1s in diff,r nt lo al o-ro up · [ flora f yn ·hr nou 

of' t.lic r ta ,ou , m r I d n >L an omnipr nt and at th am 

1 t Lyp , which 1ik th f ali. · S as. afm P!atanu' 

t that of ur im 

rn 

ezan ,, lik t.hat of lind '11, oC the 

rcpr ,.. nt , from th Upper r ta ou. to 1h U1 per E ·en , a · ri of lantl

forma ion.· , iL11 \' ·?· ial 1 cri·oup. , hj h ar ah. nt in th Am ri c n rrcolog:. 
'l'li i · fa t, 111 a furnish , 11 aro-um n a aaj n~t th , a s rtion of' th a:· · t u nc~

plainal>l di · onn tion L twc n th r la ou. fl ora of l au~a~ and ·hra. ka 

and that of th L io-ni Ljc of the Ro ky 1\Ionntc. io ; for, in 01 lon g p 'riod f 
tim mauife 'tc<..1 L th "' n ·c iv and alr a ly cfo r. ifi <l ar up · or plant , or 
the Low r Eur l au Eo 11 , the charact r of the f1 re. mn 'L hav b n con-

·icl rabl chc ng 1, ith r b) intr :luction of n w p i or L , m dification of 
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tn und r limati or an olh r influ n Thi " i , c rtainly ( 11 a1 I c r ntly 

1 crical n lu i n. Bu th < m err up of A h Y , , , iz, h 

of th Pal c n of Eur p , ntra<li t b b ir ·lmra 1 r a upr ·ilion of 

thi kind. " ith tl fl ra of G lind n that f lh Dak ta gronp i 

only b that I · of Quercu prim rdiali , r f Dryoz1hyllum, a · ·1 
n in all h Y a ta L 1 n of th p1 r r ta 

zan ,, i ba arc 13 an 

ame Dryophyllum and r t Sas a.fr z . Con id 

the a n r 1 he ra ter "' f the flora , t he t of th Dak ta till 
mor differ nt fr m th of ezan tlh n from tbl of th 

fi r he l h n amon I cie of I zan ar rn tl~' r Ir , nt 1 l y d ntat 

or rrat 1 aY , of B etula, Alnu , jJfyrica, .~lmus, Protr/icu. , Populu , ali:c, 

Juglandit ' & ., n ra ei her ah ent in th n l'c of h Dakota OT ll p or 

r pre::seuted in it b3 1 av , with entir horcl r a·· it h·1 b n xplain d 

alread . 

Th ~ uropcc n author ht e r '111<. rk d upon th lit l ohc ·ion of the 

con ·-tituti rn lements of the r tac ou O'roup )f v cr tal le , whi h, ev n h n 

ar parentl , n hr n ,1., '- r o di r ified that tl app ar a" l rought tog th r 

at r nd m, and not to ha:v belon poch and the am untry. 

at that moment, ith r b tw n the 

f n xt u ee ling tao- 11 tl10Re of . · parat locc 1iti , , Y n 

in yn hroni m, wh n compar oth r. To quote only the 1 a1iti 

wl1i ·h have 1 n more car full 

tion an be -tabli,·h l L w en i d r,·h na, in axon3 ; fol in, in foravia; 

Qu <llinburcr an 1 Blauk nburg, in h Hartz; He 11 n, in, tphalia; th 

·(. nd of Aix; t h noni n of R . u t; h Santoni n of F 1Y au, i.n France; 

and the orth American Cr taceou of bra ka." * 
'Thi r mark of I r . 1aporta and M rion, true a it i · and to the point 

in r · (J'arJ to the Y o- tahl group of tb Or tn.ceou::-, mio-ht be far ·her ext nd cl, 

a apr Ii c ble o t h ·n <lino- Lower T rtiary fl ra , which a yet do not 

pr ·ent c ny mark d d err of h 110g n i1 a far up a th Low r 1ioc ne.

Th n{rh it may b , it nfirrn our r mark n the di conn tion of the 

v , <Y table type of th D, kota group, an l al ·o xpl in ·h fa t, as far a it 

·an b , by aen r lizincr it a a correlativ l henomenon obser d in other 

ountri . rrhe ame remark amplifie in a degree the probability of truth of 

"Jt'ossil Plants of G lind n, p. 1,1. 
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t bi ,., hn th tical ol .. nation, that th fi r~L vca tabl j. ·p :::, or a l a~L th 

di ot ·l donon. one. hns npp arccl , at t1J snrn c or nt clifJ',rrnL iirn ';-;, 11oi on! 

at chffi r ut pln hut ,,·iih cliff' r nL ori <1 illal linrackr~. con:--tiLu{ino- hrr J 

and th r di ·tin { <1 roup wiUwul lwrno crf'n cily or r laliun o[ lim11:-:. 011 ~id r

in r wha i known of th "· 11 t':-:ion of t Ii ::;e group~, i t .·cc111;-; ,1: if' :-:om of' 

th oriainal tJ p hall p r i~ I mer or 1 ~. incl ' lltiit ·ly in tli :-: ri ':--, lwi11 u 

m lifi l p rlrnp. hJ en. unl ir utm,ifln ~; Hll(l n~ if th r ri cri11al form:-: or 

prototyp · had app ar cl h r and th r arnl muHipli d th hara ·f r oC ih · 

Y ()" Labl cr roups. Intl d 1l1i~ ond ~uppo~ition i:::> a m r orollary cf lb 

form r. 

ui Lhi .' touch · th< 1u :-:ii >ll <f 01' origin of' "p ·ie , whi h anuoL b 

·ou ·id r <1 11 '-' • p inll b can th mat ri,1ls for th 1m ··is of a di~ u~~ion 

of thi kind ar n~ yrL too~ nnL. ) chimpcr, in hi:-: err at " ·ork (Pul<;ontolon-i , 

r~a rtal ) d ,., r ih , i tl d cl , ll car]: i. · t li u, and , p i ' , di~ l rib u i ·d ll ll tl r 

icrht hnnclr cl cn l fifl f plauL know1 fr m fos ·il r main~ of a11 
th ut \\·hat i . tlii mpnr r1 io \\ hat i::- known of 

the flora or this poch of' which many hundred " of' i110n1'a11d · of sp ·i ar--

Uwn fourl n tli u~nnd er ,u ra? f th olcl f1 ras, 

f il1i. · outin nt, w' know . ar r]y c tliminuLiY fra lion. 

Th tn . k of th pal ontol i~t if-, Lhcr for a1Hl mu L h for a 10110· tim to 

om hnL of n tn'r record 'r [fob. Hi in thi pint of Yi w Lhct lhi 

m 11<) 0-rar hy or th J 1>lnn t~ of' ih Dakola o-r up ba b n pr ,par d, and ma 

be c n, ·id r tl of "' 0111 ad Yan tag to 
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