
THE LIGYITIC FORMATION AND ITS FqS$IL FLORA. 

BY LEO LESQUEREUX. 

DEAR SIR : I send IOU herewith my report on the botanical paleon- 
tology of the Tertiary formations of the Eocky Mountains. 

The results of the explorations of 1873 in regard to my special 
researches are exposed in the description of the new species of fossil 
plants, and in the discussion of the data furnished by these plads on 
the age of the Lignitio formations. 

As there has been of late some discussion on this last sub,ject, and 
as the opinions of the explorers do not yet agree, I have reviewed in the 
first part of my report the facts and arguments bearing evidence on 
the age of the Liguitic; in the second part, I have marked, by tables, 
WC., the distribution of the Tertiary flora in relation to the periods which 
they seem to represent ; in ,the third part, the description of the new 
species, or of those which were not yet known from American specimens, 
is given ; and the fourth has a review on the climate during tie North 
American Tertiary epoch, as iudicated by the character of tho groups of 
its fossil flora. 

Besides what is dne to the co-operation of the members of Iour corps 
in the collection of specimens of fossil plants, the survey is greatly 
indebted to Captain Berthoud, and to Mr. A. Lakes, of Golden, for the 
discovery of new species and the communication of splendid specimens. 

Very respectfully, yours, 
L. LESQUEREIJX. 

Dr. F. V. HAYDEN, 
United States Geologist, lTad&gton. 



I shall begin nrx rcpoit of this J-ear bv a more detailed review of the 
esscutial facl~s and data which, t‘urt~iahed esseut,ially by vegetable 
]IitlCOtltolO~y, have forced my couclusions on the age aud the geologica, 
distributJion of the Lignitic formatious of the WPS~;. -.. 

ll’here is always SorUe uncertainty in the reference of fossil species to 
peCUliar geological sta,tious, When the paleontologist is called $0 describe 
them and judge of their geological relations Withont having himself 
examiiled the localities Wherefrom the materials have been derived ; 
this OLI account of a cnsn;d misiug up of specimens %nd also becq,use 
tll0 more characteristic sl)ecics, Which are sometimes bi rare occnrr&e 
escape the eye of those who, unacquainted with fossils collect specil 
mem at random, and mhorever t,he?; find tbsm, for the rskmination of a 
spoeinlist. For t.his re:~sou 1 have to base my classilicat~iou on the 
loc:rlitics wliieh 1 IlilVO visited myself, aud 011 tliose wliicb either from 
stratigraphical evideuce or by % close analogy in the characfters of their 
fossil remains, are ascertained as sgnchrouo&. 

1st. .I refer to Eocene (Lower American Eocene ) all the coal-strata of 
the Baton Mountains ; those of the Cnfion citi coal-basin ; those of 
Colorado Springs, where acoal-bed, theGehrung%, is opened end worked 
those of the whole basin of Central aud North Colorado extend& 
from Platte River or from the Piuery divide to so&h of Clleyenne in- 
clndiug Golden, Marshall, Bowlder Valley, Saud Creek &c au& in 
TVyoming, the Black Butte, the Hallville, aud the Rock S&g zoal. By analogy of geological characters, compounds, and succession of strata 
as ill< 

,. 
t 

bcated !)y Hayden, Lecoute, and others, aud also by the present: 
>f species of fossil plants, which I consider as leadiug plantsof the group 
.i refer to the same Eocene formation the Lignitic beds of New Mexico ai 
far south, et least, as the Placi&re anthracite coal; iu Wyoming those 
of’ Bear River; and iu Utah, thoso of Uoalville, as described by PrAfessor 
Meek iu the former report of Dr. Ha,yden, (1872, p. 436.) From its fossil plants, the coal of Nauaimo, Vaucouver Island, is referable to this 
sectiou. 

2d. I consider as American Upper Eocene (or Lamer Miocene the coal- 
strata of Evaustoq, and from identity of the characters of till flora as 
scan from t’he specm~eus communicated to me, those of six miles ah&-e 
Spriug Cafion, nea.r Fort Ellis ; of the locality marked uear Yellowstone 
Lake, among basaltic rock ; of Troublesome Creek, Mount Brosse and 
Elk Creek, Colorado. The specimens from Belliugham Bay, W:ashill)gtou ” 
Territory, refer t.his locality to the same horizon. 

3d. TO the Middle Miocene I refer the coal-basin of Carbon a,nd from 
the identity of vegetable remains the Washakie group, JIed&le Bow, 
Point of Rocks, and Rock Creek. 

4th. TO the Upper Miocene belongs the Greeu River group of WJ’O- 
ming j tbc c0:1,1 of %Xko Statiou, Nev:~da ; the leat:bc;&ng &rata of 
Sotlth I’iIIk, n(3a.r Florisaut aud Caste110 ltauch ; of Middle Park, and 
of’ Barrell’s Spring. 

The localities where only a, few specimens of uncleterminate rel*ttion 
have beeu obtained, autl which are not uamed in tltis couuectiou <ire of 
little importauoc. They may become positively identified wit,h ‘&e of 
these stages of the Tertiary, am1 for this reasou, in order that the me’tns 
of comparison may be more easily recognized, I propose to modify ihe 
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plan of my former reports in the following manner :. The sw:iy~s e$- 
amined from the exploration of past year (1873) Will be descl’lbed lu 
separate sections or groups, to which are referable the localities tvllere- 
from they are derived ; a,ud instead of placing in a single sguoptical 
table all the species known from onr American Tertiary nIc%snres, 
it will be more appropriate to prepare a table for ea(:h ot the ‘I’crt’i:lrS 
st,:lges, as recoguized above; reserving a general table for a l;\tcir time, 
when ‘our Tertiary divisions a.re more positively RcOgUiZd lt is to 
this last end especially, aud as stated above, that these di&rent tables 
may be useful. The materials which We have uow OSI band are abnU- 
&t erlongh to point out a marked difference in the vegetatioI1 of the 
different horizon of the Tertiary, though the g~ner:tl Characters of. the 
St?piW:ltt3 groups which they rCprCs3tlt axe not yc’t Well ClCt ~~t:llllllCil 

enongb to give posit,ive evidence in regard to the ex:~ct~lless 01 these 
divisions. AS our ‘J’t&ary ~)e:xmres arc: of Wide estetlt, a,1111 :II‘C likc!$ 
to become more and more carefully studied, these difti?rcnt t:ll~l(9 wtil 
afti)rtl points of coiup:trisou for loc:ll iloran, iJIlt tlrcrt?ii)ro fol, iticn 1 i li- 
(:i~.t,i(~ll of loc:d ~i)rlll:ltiolls, jllst as, iu th0 former rq)orts, t 111’ $yl,t’ral 
tables fnruislled for tile cotnl,arisou of the geological C’poChR, tll<; Cleta- 
ceons and Tertiary, an evideuce Which is needed no more j. car, JJJclee$ 
I believe that from the descriptions, details, am1 exposlt!ons of the 

6 w aud characters of each of these separate groups of the Terti.ary, Its 11, . 
its disconne&ou from the Cret,aceous will be estabhshed pcbsttlvely 
enongb to prevent auy further discussion on the matter. 

5 I.-AGE OF THE SORTH AMERICAN LIGNITl(‘. 

Besides the evidence furuished ou the age of this formation by the 
characters of the vegetable remains, I bare, in my former annn:ll report 
to Dr. Hayden, drawn some collateral conclnsions, Which I Wish to briefly 
review now, in order to separately consider, in regard to them, :rllS neW 
evidence afforded bv the researches of lSi3. 

These conclusioui were takeu, lst, from the fact of the inruretliate 
snperposition of the strata beariug plants to well-characterized strata of 
the upper series of the ‘:retaceou , s the Fort Pierre and the Fox 1 Iiil beds 
of Hayden’s section, in the Report for 1871, (p. 87.) This imtnec,li~~te SU- 

perposition of the heavy fucoidal sandstones and of the Ligultlc over 
Upper (h+weous rocks, is seen in frill ecideuce, as remarked in t)he, rc- 
port, in the Raton Monntaius of New Meslco, aronnd Trinidad ; :111 along 
the ridge of sandstone from Trinidad to the Spanish Pea’k; at, tilt* $aiiotl. 
City coal.basin under the Lignitic formation, as marked in the scict510n of 
Mr! Nelson Clark, superintendent of the coal-mines; at Coloratlo Spring;, 
in following t,be bed of Monument Creek, from the depot to (kl~rt~trg s 
coal * at Golden, Marshall, 8;~. On this subject my observations agrer 
with those formerly recorded by Dr. Hayden, Dr. Lecontr, and others; 
the succession of &e strat,a has been recognized by al1 the gc’ologists. 

id. I have not denied, attd do not deny nom, the preseuce ot’ :Inim;ll 
Crc+u?eous remains iu the strata of the Liguitic, t,hongb persist iug to cotl~ 
sider the formation as Tertiary aotwitllstal~cliog; for lWgildt!ti :rlt(l still 
regard the preseuce of some scattered fragments of Oretdceons sl~>ils as 
of little moment in comparison with the well-marked characters of the 
flora, characters Which bare been fully established by a large nnltrber of 
specimens obtained from all the localities referred to the Liguit,i(*. I rc- 
marked however, ou the scarcity, if not tba total absence, of C!rrl:lcf~oua I 
anitnal iemains in tbc whole esteut of the Colorado basin, from the l:a- 
ton Mountains to Cheyenne. 

Since then, new evitlence has been snppiied to t,his snl),jcct,, lil,qt, by a 



1. 
‘* _- ..I. - ‘. 

368 GEOLOGICAL SURVEY OF THE 

letter of Prof. E. T. Cox, who, in cnmpnny with Dr. R. Owen, found 
slwcimews of Bcfl~lriif.9 and Iw.wewni iIt strata supposed to belong to 
the Cretmcons Liguitic, as quoted by Dr. Lecoute in his Notes op the 
Geology of the Union l’aciflc Ii<Iil\v;\y, (p. 10.) Professor Cox saxa, cou- 
ceruiug these specheus, which are st.ill iu hia cobiuet- 

I copy from lny memorollclutll-book the eection oud noCes made at Spanish Peak, a 
r:Illge of the hdq Molultail~s, froru D s&age-station on Purgatory Creek. 

IIard band _ _ . _ __ . - _ 
cldF.?mllE. 

_ _ ..---- .._-- -.---- . .._-.... -_.- ..-. -..---.-.-._- .---. 
Tltill aud t,hick bedded sandstone, 20 feet. 
Schistose sandstons and sb:~ltt, 
Solid bedded sandstone. 

____ ._.. .____. ..___. ..__._ .___-_ .___-_ _ 200 feet. 

Thin coal..... I 

Sdid grit, with 
. ..-. _.._ _-_._ _ _...---.._____._ __..__ -..-__.-_-_.._..____.. - 

T:tlus at base. 
pebbles.... ___. __._ . . -_.. .__ ___.. _-. ._.__. .____. .._._- ._._ 70 feet. 

. ..-. . ..-.. .----._ ----. _ _.-._.. .._._-.-.._...-__-._-...----. 400 feet 
The talus rested npon t,he table-land, which is 240 feet above the bed of the creek * 

totnl height? from bed of creek to top of section, 930 feet. The ridge exteuded ha& 
fmn face of hill, and appeared to be abont 100 to 160 feet higher.-(Note on section 
from nlemor:lildllln-book :) Fonud in the wash at fuot of tnlns iu the ahovo section, 
Scophite8 nodostr, and a species of It2ocera9tttcn. 

The sectiw is similar to t,bose given in IIa~~len~s Report for 1872, (p, 
31(3), Of tlJe Liguitic and its underlying heavy saudstoue, on the Purgatory 
Creek, uear Trinidad, which is uuderlaitl by a talus of Cretaceous black 
shale, No. 4. It compares especially well to my own, in the same report (p. 
XX)), of the range opposite Trinidad, where t’he underlying black aud 
Cretaceous shales and covered space to the bed of the creek measure 300 
feet. From this place, and along the stage-road ‘to Spanish Peak the 
distribut,ion of the strata is the same, the heavy Liguitic sandstoneftow- 
ering over the talus of the black shale, like a mall, as reported, (lot. cit., 
p. 321,) and overlaid by the beda of lignites, or the productive Lignitic. 
That, therefore, Be Cretaceous fossils fouud at the base of the talus of 
black shale No. 4 do not prove that the Lignitic above is of Cretace-‘ 
ous age is erideut enough, The section of Professor Cox, on the con- 
trary: confirms the deductions. taken in relation to the superl)osition of 
the lertiary Lignitic to the C’retaceous in that part of the conutry. 

The authority of Captain I.~erthoutl, of Gnltleu, has been often quoted 
on the same subject, and is genera~llg considered as of great, weight in 
geologicnl matters of Colorado, a region whicli t,his gentleman has for 
many years surveyed for t,he construction of railroads and carefully 
exa,mined wit,h the (33‘0 of a practical geologist. He hs been reported 
as supporting the assertion that Crctact1ous molluslts had bccrr fount1 
almvc 1Ac bc~ls Of thct Lignit,ic fimrl;lt,iOlls. III regard to my iuqui- 
rics on this suhjwt, he had, like Professor Cox, the kiuduess to give his 
dctailcd oltiuiou iu a Ictter, whose statemeuts are worth lbreserviug. He 
SilSS, 

Iwt,. Tlnrt if I’rofrssor Stovnn~on obs~~rvctl I~ocern~i, htsm~ifc~, S&pAifc.q Racrtlifen. 
NWH/W, &I:., in sll1lc’rl”)nit,iolI to I,ignilio st,r:lt,il of Color:nlo,~it is c:lfhar to me that it is 
only a cns0 of 10a:~l invtq&m ; i. e., that, as shown in our basin of Galden, the Lignitic 
H;u~dstono has been so tilted np thilt, with the coal-seams near by, it was thrown over 
the perpeudienlar, and thus Cretaceuus strata would appear iu superposition. 

2d. That between this Lignitic and the Cretaoeons beds holding Inoceramas &c 
on Bear Creek, there is frilly one mile on an east or west liue, so that the Cretabeo;: 
beds and the Lignitic coal-shale, fire-clay, and sand&me are not conformable in dip, 
and clearly show the superposition of the Lignitic beds. This is nndonbted, a4 the 
Crctaceons limestone debris, under green and yellow clay-beds, disappear uuder the coal- 
hods at our old camp on Bear Creek that you visited with me. 

At Golden I cannot see tlmt the Cretsceous beds are conformable to the sandstone 
rind coal ; so far I wrote to A. R. E/Iarvine, 
remarks. 

Now, I will add to this for you some other 
It has always seemed to me a stumbling-block when teu years ago, ormore 

and until 18&-W, I supposed and believed that our coal was Cretaceous, to find every! 
where, when examined by me, that there was no conformability between the Lignitio 
Measures and the outcrop west; aud that at Ralstou, Bear Creek, Table ,Ilountaiu, the 
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stratification was also nnconformable to all from the cod we&n-ard. l<uf 1’ lll,ll I tind 
that as we proceed east, the snperimposed Tertiary beds me getting WW( !llltl 1~)re 
]~orjzo&,a], and that in the clays a~1 sandatones abOW the Coal, we see:1 ~v\‘ll-,l~\vr1~,1,e(l 
resemb]nuce i*, fossil plants up to the basalt, overflow, I gaveup the idr:l (I” thcr Cm:- 
taoeons origin of this Lignitic, and the possibility that a salt-water deposit C(“l I(1 bc10n:: 
t0 the same geological horizon, as indicated by the Tertiary fre&-vntur tl(‘l’“*it% I)“‘- 
t,icll]arly as the confornmbilit~y of this coal and this CretaOeotls limestone C:lll IlowlWre 
be sho&. & b. Dr. Lexmte’e report of what I found east of Pike’s Pe:ll;. it is in 
the main tane. I found coal WheIl 011 a SCOUt. 

I judged it was nine feet thick. It 
seemed a~mc,st liorizoutd, but I would not say it was horizontal, as it was Il:ldly rut 
1113 by the drninane of 6he small gully we fonnd it in. In bluffs north or n(‘1 thwsr I 

f&n,] ~r~%ral Koc:G/ea tbnt seemed to come from a clay-bed in the bluf& ; 1~11; \\-1lc%tllcr 
this co:&1 was st,,)~~ril~~l)~)srcl to t.his baculite clay, or the Chby WLS over the O(JrJl, 1 1 lnlld Ilot 
say positively cithor way. ~~)ut]~wcstofthjslocnlity, tmcnty-five llllh, 011 t.ll<, \~k:llls:lS, 

t1m ]{c#ot/it,~ chry.beds are l)elow 1,110 Iaocerarnaa limt~stone, 2lltl 110 Coal Wll:ltl’\ t I’ :ll~~!~C. 
:3(1. The c()~l-l)ed t.~peuccl llrar l’latte Cafion I hnve not yet Heen. l know that ilne 

Bact,/i/es and ,$&ti~rs have been obtained there, said to be near the coal, 1)111 b:kve 110 
evidence of it ; will +it :,nd report to you, m soon 55 I CBU, jnst What, 1 lilltl tllWL’. 
Btlt I think it is a cast) of local inversion, as the coal, to within throennd OIJC-~~:I~~’ nlilvs 
of Sonth pl:ltte I{ivcr, is tilted up the same as at Boar Creek, Gold% l2:lI ,( ()I\. &x. 
Eleven miles nort,h of Golden, 0” Coal Creek, these Li@litic beds Rre rcg111:1rl\ iucliwd 
ea&, and no Crct:l.cooua beds west of them can I find. At Mnrph~‘s coal-mill 110 (.“re- 
taoeons fossils are fmmd east of the Coa1. In Golden, cutting a deep well in I 110 fireon 
Tertiary clay abont I,000 feet east of the coal has uapos!~l a stratum of dce11-~1( w C~:LY, 

with a large &pogit (leaf-bed) with leaves ~ha~~ged IntO glossy OOZLI. T~VV SWILL to 
belong to Saliz, Platanus, Rkanu~ccs, &a. ; a grauren, also a small fragment of’:111 rl.vtro, 
or wine-case of an iuse&. The fossil beds near Boulder Conntg are nccon~pn! il,ll with 
clay fu% of casts of leaves, of sedges and grasses, mollusks, fossil turtles, :I]] I one or 
two bones that Professor Marsh thmks are Disosuura~. 

This is suficient to show that, except the specimen of IMJC W~?)ZUS 
found by Dr. Lecont,e at the l&ton over Lignitic beds, no Cwl~eous 
fossil m&u&s have been found till nom in the whole Lignitica basin 
from the R&on Blouutaius to Cheyenne. 

3d. To auswer the objections that at Black Butte, Conlvillt:, Eenr 
Biver, and other looalities in Wyoming, the Liguitic beds and sandstoue 
bearing plants had been recognized nnderlyiug strat,a with fossil wurains 
of Cretaceous animals, I h;td to examine it’, from its nature nud it 4 fossil 
plants, the Liguitic formation should be of necessity recoguizc,ll as :b 
whole, or if it, could be scparatetl into clill’crcn~ members, the OIII’ rcbl)re- 
senting the Upper Cretaceous, the other the Lower Tertiary. For This, 
of course, the esseut)ial documents to be cousidered in t’he view ot 1~ 
special researches are the fossil plants. Prom the large WIII I)tr of 
Fucoids iu the sandstone, and from the identity of mlm of the q)IGes of 

these marine l~l:rutsfouncl by Professor Meek, eveu iu counection \\ i I II t ho 
lower &ibt;b ot’ t.\w Lignitio %b8 f:br down as the arenaceous beds (‘I’ l&r 
Creek aud Coalville, with Cret,:tceous animal remaius ; from the prodi- 
gious prepontlerauce of palms, leares and fruits, recoguizetl also ii1 the 

same circumstance, &c., I forcibly admitted the unit< of the l,ierlitic 
formation in its whole, and tlrerefiwc limited thediscuss~on to this Iwiut : 
tbc Uretaccoua or the Tnrtiary age of the form:btion. The dctailctl (~s::lm- 
iuatiou of the fossil plants of the Ligaitic aud of their distributiou :I ltbrds 
more evidence on this question. 

4th. To strengthen my position iu regard to the conclusions nfl’orrlcd 
by vegetable remains, I compared t,hc Lignitic formations to thosil of the 
Carbouiferous epoch, rcruarkiug that,, having positively a l~rel~ol,tl~~l~~~~lce 
of laud-@buts or a laud-character, they should be considered as :I I:uI~- 
formatiou ; that in every foriu:btiou, especially in every laud for111:Ltiou 
like that of the Ca.rboniferous, the fossil animal types gre more or 14~ iu 
discordauce with the vegetable forms in regard to the data frurlished 
by them ou the age of the foruMion. As in the Carboniferous WC: ti~td 
Devouian mollusks far above the millstone-grit, and also Permian 4ells 
Ur below the Permiau, aud as the Carboniferoue is uow geuerall>- ~~!cog- 
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nized as a homogeneons single format,ion, I argued that, the same dis- 
accord being remarked in our Lignit,ic measuws, we bad to exl)lain it. in 
the same way, and should not, on that account, force an abnormal divis- 
jon of a formation whose flora is I~ositirely analogous or swcbrouous 
in its cbnrncters in the whole t~bickueas. A di~crq)ancy &f the same 
kintl is rccognizcd in the Cretaceous formations of Eurol,e; even between 
tbe groups of animal fossils ahic11 characterize them. The president 
of tbe Society of N;ltural Iiistory of Genera, uq- honored friend, Ber. 
l)ubJ, says, in his discourse of lSU1, in regartl to the gc’o!ogiCill obserVa. 
tioirs wcortlcd IluI~itig tlto ymr, 

‘I’ll:~t tlw bu,ei~!t.y hcl 1,wll f;~vord 1,~ I’rc,tiww I’ictvt with JlJllllw~ll~ wlu~lJllJlica- 
tjons wl:ltiw to p:&2ontolo~y, of wllicll the lJl0d iJl,llorl:lllt ifa :L llolice of llle 8Jww3- 
C~JOII of tho rephal~~po~l mollusks dwing t~ho Chalk ~wiotl in the region of t,ho Swius 
Alps :rntl JUM. Mr. I’ictot. derives, from a clotailctl slutlv ot’tho fiwils ront:duecl in the 
Crot:wrotw Hlr:tt:i amI th(4r comp:triwn wit II C.o~~t(~ll~)l~,~.:~~~(~(~~~s wpositoriw, au ttrw- 
nwnt in 1;1vor of thu i(lw propou~~lrtl by Mr. B;~r:tnclc, tlrlbt, 1,~) stlcaessivo finGas 
mlmt. wwswrily 11:~~ existed tc).p*thcbr for some tinw. and ho conclndrs by showing that 
pol~,r)rlt~)lo~ical faouan, distingolshed through 
suacr~ptlblt, ot any rigorous limitat,iou. 

by marked characters, are not ocdiuarily 

Mwsrs. Cl:q)arPtle and Farra took occasion to remark OII tlris, 11ow 
IIIIWII tbc concbrsions of Mr. l’ictclt must in future wml)lic!:lte tbc task 
of gt~ologists wlio undertake to determine tbe aqc of tbe Ibrmations. On 
tbe same subject Count Saporta, one of the highest Eurol)ean autbori- 
ties in vegetable palrontolog,r, remwIts,* 111 qeaking of the presence 
of Awmonites, Baculites, Inoce~cts~~ts, kc., in the American strata, which 
by their fossil plants are characterized as Eocene, that. these mollusk; 
ha’re persisted for a, longer time in the Cretaceous of America tban in 
EuroIte; a fact which is easily admitted, as, in France, tbe chambered 
cephalopods had left the Cretaceous seas of the south 1o11g before tbey 
disaplwiwed from the nortjli. Tbe silnte rt~murk is rqw:~tc~tl in Jukes 
and Geikids M:~nnal of Geology, (1). lici.4.) 

. 

In parts of the north of France there occur curions banks of mbite pisolitic lime- 
BtOlle, resting tlppsrent~ly in hollows of the chalk, Lc., but sometimes on the same level 
as the loxrer beds of the Tertiary rocks above it. Some oi the fossils are true Greta- 
ceons, while now+ I believe, are Tert.iarg forms. 

We have apparently something like this in our geological IJlqwr Creta- 
ceoiis formation, if, as it seems ~woretl, WC do uot fintl anr kiud of Cre- 
taceous mollusks in the Liguitic basin of Goldeli, nben &ir presence is 
still ascertained in tbe Lignitic of Bexr Itiver and Coalville. 
geologists remark on facts of’ this kind, (lot. cit., 1). 665:) 

The &g&b 

That the existcallce of Iocul groups of rocks that will not exactly fit into the general 
series, either from tbeir containing fowila d&rellt from those fi,tmd ill ally other grool, 
or frolll &ir luliting p::rts of two sets offoesils which are eh+ewhere distcoq altboq$ 
sometimes perplexing, 
eqwcted. 

8ecm:s neither mnntulal nor different from what might be 
It. merely &bows 118 that our geological series i* :L series offqp~euts, not one 

of abuolntely contihuous succession. 
In his tral-eh with the Hassler, Professor Agassiz has obser\-ed a, 

case nbicb rnayy serve to explain auonudies betaeeu the records fur- 
nislwd by nnini;~l and wgctnble remaiux in regard to tbc i\ge of t,be 
st1~;lt:r.f 

t L&xx of l’rofw~or Apassiz to Professor Peirce, in Boston Advertiser. 
tramlate t’his from the krcuch Rertce scienfijiqnc, No. 41j, play, 1~73. 

1 have to re- 
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A(]u~ittillg the f.&&, as id is exposed by Professor AgaSSiz, :Il\d WI’- 
posiug tllilt, after an epoch of time, then? . 4iould be a contr:li’~. SIOW 
111(>yelj1p11t Cy (lqcessiou of the same l;rlNl, Wld tll:lt frOlll the st:lrt this 
dqwwsioli slrould \w :\(y;(jllrl,nl\ied by t.lrct introtluotion 01’ l’l~c~zlI-\V~llC’l~ 
]t\]itxS, of s~v;~lups, kc., tbc growth of cstcnsiVe bogs, ailtl tllc! li~t~lllilti0ll 
of l’e;rtj.\wtls by 1,1:\11ts ; that over it a successiou of sll:llcS :ln(i Wlltl- 

stone sb~~ultl be form4 by moro railid depression ilIlt tllcr illv;ihion Of 

I\\ucltlg or a:ll\d;V \wtw, xx.. tllt3 rpsult of this licwl~ing-up of It(‘!v ItI:lt(:- 

ri;llS \Yoldtl rqwcse11t. 0L’ COIltXc1, :I more rfywlt f’orlilatioll, ~:lIil~:lc~t~~l~i~~~rl 

by its rcmnins of fossil plants, tbis, nuder or below tbe lc~el ol’ :t more 
a,ncient oue, characterized by its fossil inrertebrilte HllinlillS, SC. 

ht,b, [n recording tbc oljinions of geologists, who, by their rt~S~~:Il‘(:lI(~S, 
h:kvc furllis]1(1(1 Illil,tc?l’i;[ls (;ll)iJl);ll fossils) i1S evidtwcw OE tllP (‘II’1 ;IC(‘OIlS 
ag,re of the Lignitic, 1 (luoted l’rofessor Merk’s 1)ass;rge OF :I lctt(‘l,, \\.ll~‘r’t? 
}lis opinion is exposed rattler in favor tbau in coutratlictlon Of mirw. Of 
course, 1 was not tbeu informed of his conclusions published b1tc.r. We 
ha\-e nom, in the report of Dr. Ilayden for 1872, 1’1). 431-462,) the re- 

f slllt of the researcbrs of this careful obserrer, tent iug to prow tll:lt the 
Lignite deposits of Co;llville h;lve been l,ositively recognizcld underls-v- 
ing r&a&t cbaracterimd as Cretaceous by tbeu. remains of ~lol111slrs. 
~snofossil plants baw been discorered iuconnection with tliese~c):ll-l)cds, 
except the o111Iii~weseIit tiwoitl, IfalkW7tites ?~rc!jW, IIO ;irgiitiwllt CIII 1w put 

forwart from tbc coIqJ;wisoI~ ot’wgetablc fossil rcm:tins. It is, Itow~ver, 
remarkable that tbc constitution of the Liguite of Coalrille, tllcb tliid;~ 
ness, tbe distribution of the beds,isabout the same as tbat of E\-;rllston ; 
so similar, indeed, that, the more experienced miuers and snI)erintc~rl(lrr~ts 
of the mines at Erauston and other places consider these Lignitic: lads 
as tbe same. The difl’ercnce of iixed carbon in the lignite of tlw t\yo 
localities is only 1 per cent., * that in tbe proportiou of Wlter, only- 2 j iii 
volatile matter, only 3. Aud if Ve admit that the chemical conrl)ound 
of the coal alld the lignite, like tbat of the peat:, depends c~sll~wially 
from the original constituents, tbe plants, we bare III this fact of illrntit,g 
of CllCtHiCill coml~onuds more tba,n a probability of a bomogc~~~c~ity of 
originill or wgetable cimq)oueuts. In this case the discussion is l~c~4led 
to this point, ;IS remarked abo\-e : the whole Liguitic being a l~omo~,c~~~c~~r~s 
form:ition, w lia\-e to tlecitle if it is Uretnceous or Tertiwg. 

The locality where the discussion on tire relation of’ iiwsil wrn;\iIrS 
max be 111atlc with the most adwtitage is tbat of the BittcIr ClI’Cli 
series, wbcre there is an ;~h~~l~diIllC~ of vegetable rcw:kills rvpiv- 
WIltVd, ilt I~l:U2k But t0 cspcwidly, R11(\ of ;UlilUill lbssils, S;:lllri:llbs, 
shells, &c., also founcl in lnofusion in the stra,ta of this scrirs from 
Black Buttcxs to Rock Slbrings. I0 the whole series, nritlicr Pi~oli~ssor 
Neck nor his :ISSiStikllt IlilYe tblll~tl ally shells trllly cllaractc~ristic: 01’ (>re- 
til(‘lVbllS :I$; alltl l’rotiwor NWk s:L>s biinwlf, (1). GS,) IL t>ll:lt :tl( Ilo~lgIl 

1):wtly willmitt to tlw 0lGon tlwt tbis formation belongs to t 11th 0~:. 
twwris, and still vicwillg it as most prohblg sauh, he tlocs uot, wish to 
clisgnisr. or c011cw~1 t.lw 1’:rct that tbe ex-itlorwo fi&Voring this coiic!rIsioI~, 
to lw tlrrivwl liwn tlw mollusks dow, as IIOW lamw, is 11s IIO IIIGIIIS 

strong ilIlt oouviuciuq” As from tbe flora of Black Butte wc (10 not 
hwe any identical or tntimately related sI)eoies to tbe Uretaceous l)lants, 
as sll the types are Terti:wy,even a large uumber Miocene, the conclusion 
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is forcibly in favor of the Tertiary age of the Lignitic Nearlv one-half of the species of fossil plants found at Black Butte-are jdeniical with 
or dOSdy related to Eocene and Miocene species of Europe. On this subject. even the invertebrate animals seem to point out to the sqrne 

I 
COJJC~USIOIJS ; for Professor Meek remarks, (lot. tif p. 460 ) ‘4 thai he’ 
found directly associated with the rept,ilian rema;& of B&k Bntte 
(that .sa.nrian imbedded in Tertiary leaves) a shell which he cannotdis- 
tmgnlsh from Viaiparus trocl~~~r&s, originally described fkonr the Lig- 

. 
nitic formations at Fort Clark, on the Upper &Iississippi a forJn‘%tiorJ 

that has always been regarded as Tertiary by all who h&e studie;l its 
fossits, both animal and yegetable !’ The whole discussion on the snbject 
contmned by Professor Meek, and reviewed cleallv on the followin; 
pages, (pp. 461-4(X3,) establish the same fact, that fialeontological evi- 
dence frOlJ1 remains of iuvertebrate animals is rather in favor of the 
Tertiq thatt of the Cretaceons age of the gronp. 

The conclusion of Professor Cope a.mounts to t.his : that from Ohe I>% 
kOh group to the top of roof of the Black Butte main co;11 he met wi& 
2111 WJintempted series of animal Cretaceons remains mollusks io t,he 
lower beds slltl vertc?br:ites in the higher, proving thnt’tlic? bcos iPr(! Crc- 
t:lceons(!). UoJJJprriJrg this with the flora of the Lignitic he conclttdcs 
tlJ:tt a Tertiary flora w;ts colJtemporaneons with a Ore&eons f%nna 
establishing RII uninterrupted succession of life across what is ge&all~~ 
regarded as one of t&e greatest, breaks in gcologicnl time. 

011 
This aonclnsion tlotrs not iJppC%lr to emotly conform to facts. *it least 

the point of vicm of vc!getal)le paleontology, for on this :u:co;l;Jt ~,IJC] 

c:ontJrary t,o what is rcm;~rl~r?d by Professor hope in followin- h/s re. 
sea~rches on the bones of extinct species of animals we have %om the 
I)itkota gronp to the lowest strntzb of the Lignit.ic di to the same Bed at 
Black Butte, where the bones of that dinosanri& mere found 111 eri- 
dent and total break in the succession of vegetable tspc c;;ite 9s 
marked as it can be in passing from the Jurassic to the &etace&s 
This anomaly may be explained in considerinig t,his fact : that the flor; 
is in direct collateral relatiou with atmospheric circumstances which db 
not influence, at least uot in the same way and with the s;lme activity 
the marine world and the land vegetat.ion. Norever the lower I$ocenA 
of Europe has a series of claF beds bearing remains of land plants 
They are int,ermediate, it seems, between the upper Cretaceons and thi 
Lignitic formations, a.nd thns indicate long periods of time su&$ent to 
account for great modifications in the flora. 

6th. Leaving aside these considerations, which bear indirectly on the 
snb.ject, I have to come back to the question of the precedence which in 
a case like this should be accorded to fossil plants for the determina- 
tion of the age of the formation; for I cannot le;ve without contra- 
diction a criticltl remark made sgainst the report of last, year, lvhich, 
among others, says : * 

bt 
The absence of fos 

CO 

:sil mollusks in the Colorado basin has been proved* 
tc even admitting the contrary, and taking aS au nJJnlogouS case t& 

a1 of’ Black Butte, over which the skeleton of a diuosaurian Ag&auma 
syZce.ststri.s,f has been fouud imbedded into leaves of Eocene ;,lants sh.411 
me for the reason of the preseuce of these Cretaceous remaius, s&l) n&e 
-‘Dr. Newberry. ~IJ JOLWIJ~ ofAmericsu Arte and Sciences vol vii April, 1574, p. 403. 

t (hpc, Second Bulletin of the Uuited States Geological &r&g. ’ 

important as characterist,ic tl 
,.^,..... ,.,, <I consider the plar 

Ijan mollusk, admit the formation :IS (:n:ta; 
Its as without bearing 011 the qlleS~i011 ! 

X.V Y a)-s at Black &M,e and in the stil’rOttlding , 
,I,, ,,,,, 1 ,._LI, record the ohserTations which, related to this 

vir spent so+ a! 

icountry, a;::? 2:; h?? I 
question, may not lind their place elseyhere. 

The &u&u bed, as if, js now called, 1s at the top of $e ridge fil:,tcitJg 

the depot, at a short distatlce, 
half a mile east from lt. The d+wis 

taken ant in digging the hones of the animal are Still mixed Jvlth am 
quantity of fragments of these bones, and some of the ~peulnlclns are 
remarkably int,er&ting, bearing as t’hey do, fragment? ok panes on one 
side and fossil leaves on the Other. 

The bed is a kmd of arenaceous 

thy, mixed with ashtas, and h;lrdened to the consistence Of brick by the 
col~bn&ion of the nuderlying beds -of Coal. It overlies, east oc the 
station three alternate ridges of whltlsh 

weathered sandstone: ot the 
thick&s, taken altogether, of 9G feet, being 10 feet 8 inches above the 
upper ledge, which is a compact, white, hard sandstone, 10 feet thick, 
and is exposed ancl can be followed easily to t,be south for about :I 
quarter of a mile, WlJtye the maill coal-bed of Black 13utte is \vorkcd. 
At this pl:w the s&ion in descending order is : 

12. Fire-clay and SlJdy~S;_lJJ~kstOne~ 9 ff33t. 

11. Yellow sandstone, G feet. 

10. Sbnle and coal-brash, 1 foot. 9. SlJilIv s:Lndstolle and plants, 12 feet. 
s. Coal; 3 to 5 feet. 
5. Fire-clay, 2 to 7 feet. 
6. Main coal. 5 to 7 feet. 
5. Fire-clay,‘5 feet,. 
4. clav. capped nith slaty sandstone, 5 feet 4 inches. 
3. Co& 3 &et. 
2. F&al& and cla,x, with ox&e+, . -.. -_ ---- 
1 White sa,ndstoue, 10 feet 8 inches. 

Tiis sand&one beiug the same as the upper Sa~udStOue lmkr the 
Sauriau bed the !former section shows the exact horizon where the 
bones have Geen found as within or above the lower &foot bed of coal 
ho 3 separated by 10 feet of fire-clay from the main Black Butte cod. 
It is $ery probable that both coal-beds disjoiuted, at the locality of the 
Sanrian, by a mere clay parting, were destroyed *by fire under the stra- 
turn of clar. X\nyhow, I did nol find in connection with the ~OIWS ;tlIJ 
species of l)liItltS hiKerinb L o specifically from those found in the S;JlltktolJ~! 

No..9abo\-etheuppercoal. Thespecimeusrepresent S~cbaZ,~~~ib?lr,llr,,l t7icho- 
tonwvt, 33x5 plffiwicostatn, .Myrica TorrezJi, Aleurites eocenica, I’trlisrr~s 
ziz@oMes, some stems, CauEktites, and fragments of leaves of a I’la- 
taglqu \vhose middle part onlg is preserved, aud which may be rc~l’~rable 
to ~~.‘.~&t~i& the only kind of plant which was not recoguizetl in the 
shale of the main coal. The case is clear : from all the fossil plants 
described from Black Butte none is referable to a Cretaceons spec:,&s ; 
t,her are all Tertiary, and force the admission made br Professor C,ope 
jn ikis review (10~. &, p. 16) that here a Tertiary flora is colJteml,or:lneolts 
mitb a Cretaceons fauna. h’ow, t,his flora is typical for the COlll~JOltlJdS 

of the coal-strata, and, of course, the coal-strata are Teltiarg. iv11xt 

shall be the name of this formation ; is it Cretaceous on. aoco111~1 of tllc 

s*tnrbln bones or is it Tertiary ou acconpt of the fossil plants iIt .lvhich 
tie ~~eletou ii entombed, and which are found of the same rrl:ltlon all 
ovw the Lipitic foJmatiolJs, and at some places, as ot Goltlw, the 
}bttoll kc., ~IQJJJ its base to the upper strata., and wbicl: t\\ o i~;Jr;e 
enter& into the coinposition of its essential strata, tht I~lgJlll v I 

?0 

geologist, I thin1 , ; mill hesitate a 1UOtnent in prOIlOutlclng It, f'l'OJt1 its 
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land~cltarncter, a Tertiary formation, therefore giving the precedence to 
the fossil tlora over the fossil fauna for the de&mjnatjon of the age of 
this formation. It is, then, evideut that the fossil plants ltere some. 
meigltt and must decide. 

‘7th. This brings me to the essential question which has &t he exam-’ 
itted in cottsiderittg the relatiou of the age of the fossil plants of the 
Lower Lignite of the Becky Mount;lius. 

Tbottgb the flora is evidently related to that of the Tertinrv of Europe 
by :I hrge Itumber of its species, it is, however, diflicult to point out with 
uttcolitc~stable eritleuce to what stage of thiS Tertiary the! re]:ttiou js the 
mwe jtttitttate. TO come to au uutlerstnttdittg on this subject, we httre 
to compare tlte Americatt fossil specjes WitIt those kuo~u as Set frotn 
the publications of European authors, aud at once are met with a 
scarcity of materials, fq~eai:tIly from tlte Lower Terti:irv strata or the 
13oc*ette, t0 which, cotwitlerittg tlie positionof the Ligttitic’itsflorn should 
be especially related. The: Tert,iary of Europe seems td bare beeu as 
expressed by Dr. Ett~ittghausen in his Contributions to the &cio’boj 
F~oI%, &‘ :G kind of’utriversal vegetable repository, represetttjttg tvltes of ail 
the rc;giotts of’ tlte world ; a srtttittarium, wlticlt hereafter disitersed its 
OffS]tt~tllgS c)\‘tT t]tt? nbo]e surface of tlte earth.” 
tny own. 

This cottclusjott js not 
I shottld ottly say that t,be Europeatt Tertiary formations 

have been the tecipiettt of slwcies represeutittg att heterogeneous vewe- 
tatiou, tx])e of tttultil~le and local changes. 
subject; But this tttatter is out of ?he 

we have ouly to record the fact tbat, so mixed in their fbcies 
are the floras of the ‘Tertiary basins of tlte 0ld World t]t:tt as vet tto 
reliable delimitation has beett established for tltu stttges a]t&]t they 
rqwcscttb.* 

ltt cottsidcrittg tlte characters of our Lower Ligoitic flora, A critic has 
asserted. t.hat its genera are all, as well as the species, witbout relation 
to Eocene rrgeta,ble t,ypes of Europe, quoting as a Iwool of bis assertjott 
the flora of nlollllt 13OlOil~ aticl tlta,t of Sl~epev itt EII~]:III(~. This last florit is ttiere!y knowtt l,.v fruits whose forms or species Itare beett de. 
scribed and figured by Bowerbank, and which are ltealwt] jtt ])rodjpjotts 
quantity in the so-called Loiidott clay of lI:rtg]at~d. Tttix ISocette flow llO\VeVW, WltltOt l.W tZlliCt1 for Attic?ric:;~ :ltty ttlor(4 t]liLtI it, 11:tS ]bpt:tt *$ 

1SlliW]~~~ :IM :l ])oint Ol’ comp;wisott, for it It& Ii0 l<‘ibV(‘S, ittltl its tiltits of 
Vill’i:~!lS illltl I1I1CC’l’til~ill atlitiity, lt;lve :lS yet ttot bectt f~~Lll)(l elseffl)erQ iti 

t be lertiwy of Europe, except :I fern i+fqt~lite~, ttiere]~ trtetttiotted (not 
cleswibcd Set,) from tlte Ikxr~~e of Mount Bo]ca. Tlte’se s]~q~ey fruits 
as IlWr remarlis, are not dlilfil~telhti~ of the fortnatjot~, cv(!tt say nothl 
i ng in regard to the climate of the locality where they are fotlt~& ;lS frotll 
apl~earance. they have been floated down some river for a, great dj&ttce 
nutl are itttalogotts to present deposits of this kind at the mouth of thd 
G:UlgeS. The Eocene flora, of the Isle of Wight, at Blumbay, is repre- 
se11 trtl ,by nttttterous leaves of .QmZiu~, D@vq&, Ii&s, .Z&y]~~~s &s&- 
pi7zifc, kc., mhictt, acoortlittg to seer, have such a marked tro]&t] attd 
stt])tt’o]~i(!:t] character that tlte fruits of S]~e]tey ~I:I;)- ]l:tve bec:lr d&red 
fiottt the l~lattts of tliis loc;tlit~y. These Alutubay lenres, to quote the 
S:II~IC' :~otltority, :trO sitttilnr to species of Mouttt Bolca, ; t,Itree s])e&s a& 
jtlwtifictl as tlte same, :t~~d tltreo others are closely rel;bted. But also a titttttlter of them are Niocctte; as, Quercus loncl,ilis ; l,(tttt*t(8 JJ,‘~& 
pxin ; jll.qriccc (Ditcndm) ncwtilobfc ; C’assin plmscolitcs; or four sljecies 

, 
* Since writing this, the third aud last wluu10 of W. P. SchinqJer, 1’&t1lulogje 

r$qc%lk!, Im :qqK!:wetl. TllO ’ .~~t,hor, coukleriug the vegetable groups of the Tertiary 
cllritlca tllc fimmtio~~ in t,Iw fire kdlowring stages: ‘I’fl.l~~oceite interluediut,o to the Crei 
t:)e!v1us aznd Tertiary ; k’ocme, Uligoceue, Xiocenc, and Pliocti,te.’ 
llll~io vegetation 66euw to be wit,11 the Oligooane. The r&itioll of 0111’ Ljg- 

. 
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and four other PIw&Q .D, ‘ . , \ ‘ . . ,Y,  
T.HVWS li’wbesii. Dnplmogeue anglicn, ()llC~‘C~tS - . .  .  .  .  .  _ -  

Bztrnmtsis, ad J@alu jMq$, are r&&l td Miocene SpWieS iU 
t,he conclusion shoultl be in the same degree. From this, it seems, 

favor of a trmre iutimate relation of the flora ot nruulua~, 3) L!=” 10 I’“=- 
q,jre]v recopttjzed of Eocene age, with that of the Eurol~ean ~flO(‘~llC tkJtJ 
aith*tll;at of JIoutlt Bo1~; for it, has ott!g six species idetttiw] or in 
relatjotl witIt the fiIottnt Bolca. flora, rrhile tt has eight, bearing 11)~ $atue 
ilewee of relation to t,be Miocene. Some of the species of tltrb Lorth 
&erjcatt Ljgttjtjc a,re jdetttjcal q-itlt or closqly relttted to thostl !t:ttt!ed 
by Hwr. (Jtretwrs fweinereis is probrtbly itlettttca] wttlt 0. /Itt8’t)tc’~t.~~~~,; for, 
jtt ttttltts of the ttuttterous American specimetts of this species, tll(* :xbwce 
of RLI uplw branch of Dbe latera, veius, which, nccordittg to Ilwr, is 
the essential character which separates tliese two species,. is ])o~iti~cW 
reutarked. &t$ttofJette nttglicn, is as positively jdentitied HS tt’ ('iI IJr lY(Jttt 

t.be sltort, description given by lgeer, it, hejug different from I). )t>(,!trsto- 
~j,ncea by the symmetrical fnrm of the leaves and the bI'allc\~ill~ d the 
]:tter:t] t;er\.es. ’ Heer says that t,he middle nerve iv also \miwllilrg’. 111 

our specimens it is sitttple; jtt Uttger’s species neither the latcat al 1101’ 
the ntjddle veitt branches. Thouglt these specjesre-ap]War in 80t1~e fortus 
of the Njocwe of Europe, they should be considered, 1 thiirlr, riitlter as -_ _-- 
Eocene tllilll as Wocene t,j-pes; 

The Xottttt Bolca flora is represettted by a large number of s]~c”:itttetls 
of ]e;bves attd fruits djssemjttated iu the nnmerous ttl~lS(?lltIlS of ItalJ*. 
ullt,jl now few of t,lje sIwcies mlii& they represent have been s:ttisfac- 
tolily &scribe(l. The little which is kno\rtt of this flora jS ~1’0ttt tlte 
ta,ljlc (jr filll,i]i(ls fllrujs]lcd to Profwsor 1IWr ],y I’tWfif~SOr ~l:l~S~l]Otl~~~, 
ot~t] ])ttbliS]ld wit]) ~~~ttl;a?<S in Pl. Tert. ]~c]v., (vol. 111, 1~. 255.) 'I'lltS 

table has 83 groups of plauts, amott, v which t,lte mart? tinntcrottbly rcpre- 
settted are: dlqn,, -1s species; Po~7ocqm~, 5; lkhs, 5 ; Y~~otecftwr, .i ; F~ricfc- 
ce~(:, 10; &tyca/iw, 10; ~~aftm2%7cecc, 14; dlytaeetr~, S, &C. j :llltl :111101!~ t!lO 
SpfxieS t,]lc tl1OSt ill~ll1ltlill1t~~ EtICLd!~J~ttlB IiUiCfl, MtlS<. , * 1kJe1cicr Icr /rr!/ol/cl, 

&lass. j Cwywifes Ueevii, Mass. ; %m~tWo.r!~lto~~ nndG!/cMr/~, 11. j Fi~~rfs ljfd- 
cemis, Jlitsd., \~]rjo]t Bwr sags is similar to I;‘. nm(tirff;rris of the nIi0cw:; 
&I)L~~I~w~ u,(,l,rf,~!I/"irlf,s, nhss.; fhlin pril~/igcnn, tin In II.; ill :iII tw 
qj~(:ics not, tiwalibcft] brlt, bridle* rc!tuarked ulwtt l!s I lcv~la. l'll~olll t IIC 

c]li\rilct.~‘rS ot' the Alount BolW tlora :lS ititliontc~tl III tlris c~s]J~~~ilic~tt Of 
Fleer, it does not appear, iutlecd, bltnt our Lower Ligttitic 1l~)l’il Il:lS nl1S 

murked relatiott to it; but thu Scatititless of tll~ltc~l~iillS, tqq’c~tlic~r with 
flte uticertajut~ of the characters of a number of c;pec:iw Il:kI11(~!1 l)J- 
JInssalottpo, retiders i l comparison itttpossiblr. liter 1iitt;sclt; it1 111s PI- 

ltosjtjon, remarks on tbis ittsuflicietrcy of reliable characters. 1 Ie, fbr 

example, ~~uucs only four species of Xouttt Bolca as represctttctl in the 
Miocene of Europe, and it few more as close]~ related to ~\~IOCCIIC~ spcleS. 
He mentions a~nong those ascending to the. nlolass of Srrit~et~lattd. 
&&%z Zongifolia attd Dryzudrfr. F’ero?~easis, two species whiclt have 
close rehtiotl nith species of our Ulqwr Bliocette, tlte W32ti ltivw ~l’olll+ 
rather tllilll wit It slwoies ol'tlle Lower Ligttitic. 8ittw IIcer’s sltorl twic?w 
of the Mount Bolcn ilor:b Wits ]ml~]jsbetl, iii I%!), ]);tleoutology 1~1s llot 

received any tttore precise ittformatiott jtt regard to its c]t:tt~:totcrs. 
&Limper, itt his Vt'~Ptilble l’illCOtJtOlOg~, 183, tttetttiotts 0tll.V It’Ottl this 
locality, besitlcs 21 spwies of marine plants or fitcoids, (:~~~‘c)‘itcs IW- 
ccnsis Mass., cottsiderc~tl or clescribed formerly by the same author its R 
Pla.dlaritt; l~alocl~loris cynodoceoidcs, Uttg., also fOltttc1 at SOltZ1i.l j I’Offl- 
atop&n t~itcJ~~i.s, li., ;III~ P. anyctdu?)l, U. ; T&a ~pttl~, N:Iss., :I species 
wliich Sc:ltimpor sttpposes b be made from the leaves of sotue C.t/~wtrccte; 
five forms of C,%.tstullittcr, fruits comparable to the Xqadites of the Lou- 
don clay, representing probably a single species ; Latanites ~IIW~US,~ 
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Ma.ss., a palm ; Lomntia Bolcemis, IT.; 1;. laiior Heer of which a smlll 
br01r011 part is figured in the Baltic Flora, and t)o mhiih one of the m&t 
am * ttltht species of Black Butte JQ&z To’orrqi Lesqs $0 much resem- 
bier I. 3 by its peculiar nervation and by the ford of the’\iaves that bet- 
cer specimens only of the European plants can decide between positive 
identity or a very close relation ; X~JT~C’(G .&ne9W~~~i, U.. of a type repre- 
sented with us in the Upper Tertiary of Souih Park a’ and Ilnphnogem 
Vcroncxris, l&tss., which Schimper compares to C&&2omum &cBeucW- 
zerj. . This is all that is positively kuown of the flora of Mount Bolca 
It IS impossible to consider it us a kind of typical flora of the Eocene of 
Europe, and to assert that if we csnuot point out any of our Lignitic 
spccics RS identicnl wit,h this flora, it is for that reason deprived of Ihe 
character of the Eocene vegetation. 

France has in the deposits of the old Tmvertins of Sezane ? number 
of species whose types seem to be intermediate between the Cietaceons 
species <aud those of the Upper Eocene. This flora is known hy the 
admirable work of Count Saporta,” who describes in it a Sussafras comparable to 8. Nudggii, and leaves of i&xggaoliq related to 11% nltemans 
and ill. capellini, three species described from the Dakota group. A 
number of forms of this Lower Eocene flora are also related to the Tw- 
tiary species of Europe, especially to those of the Mount Promina florq. 
ant! pith our LigniDic flora it has closely allied two of the more char&! 
terlstlc and more abundant species of Black Butte Xtewtdia vnriabiiis 
Sap., distinguishable only from Ei’Ous planicostcrta l.$ the unequal ]aterqi 
base of the European leaves, and the beaut,iful Vibumm giga,cte&t 
related, by its size and ,tiervation, to V. mnrqiuatu?~~ 

Besides this il has Asplenium subcretaceum, Sap., intimately related tc;the species which 
I have dcscrihed as Sphenopteris eocenica, most nbund?nt at Golden 
&sue primma to C. lobato-crenata., also abundant at B&k Butte and iit 
the Colorado Lignitic basiu, Mount Brosse, &c. ; Cornus platiplby& re- 
lated to C. im.pressn. These all show aftinitx indeed to a, flora so $osi- 
tirely marked as Lower Eocene, that some of its types are still Cre- 
taceous. 

* Prodrolne d’une flare fossile des Travertins anciells de Sezane, (1868.) 
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at least, represen 11oceue OUlj. I*ILLlClll&*C,’ 

the other genera of Kocene r+‘pe, nitic flora 113s Btlll dly VlctI 
of Black Butte, possib]y ideuticn ., . k k Is;;;?“en abore, with a Loalatia of hI0Unt 

B&a = three species of Platanns : I’. ]fqdeaii, 1’. Ra~t~ol~lsi, I’. .rhoW 

b&&s ‘nithut ally affjuity with a?;“. of the Crfjtscfous or oi the i\ll(~ccne 
spec& kllowll as yet ; Arfwmphm oll,ted@?Zll;?e, y., (~wII~~ 1)s 
the author from Sotzka; a fjjje new speaes oi I hW)bta, 1’. rtlWItOS(X, 

alliecl to 1’. eoce)ljca, Ett,., of Hii,riug, as well by the seed (or uuol)ened 
buds) as by the leaves ; D@w: e m97iea (f), which has beeu rcbularked 
npou as fouud at Alumbay ; two q&es of Xehnbitt7n, ~t?liltt’tl t0 AT. 

Buc& Ett., of Prol)linrl; ~ucaZyptzts Hliringiaua, ?f Hiin,ug ; I)o7jrbcy- 
0p& gmwdifolia, TJ., of Sotzka j a uutnber of species of I&N )&?(R Of a 
peculia,r type, comparable! I)J- the form of t.he leaves and the ncWation, 
to tropical species of l+dejin. These cnn be considered RS :~lrc:~dy 
giving to the tior& of the Lignitic, in comparing it to t’hat of EurolW, aLI . 
Eocene facies. 

But me have in Anjerlca a more reliable poiut of COLllpariSOII, &ill 
forcing tbe conclusion that if O' 

per -I I the Lignitid flora of the Rocks RIount- 
ains had no relatiou whatever to that of Europe, it should, n&with- 
st.auding, be considered as Eoceue. 1 allude to the flora of t,he Nissis- 
sippi, described from very good specimens obtaiued from such a IoKer 
stl+nm in the Tertiary that its reference to this formation rather than 
to ihe Cretaceous was for a long t,ime uncertain. In the Geological Re- 
port of the State of Mississippi, Prof. Eug. V. Hilg?rd has b viven (p. 10s) 
a section of the general distribntion of the strata 111 the geological for- 
mations of the State, markiug the plmo of t#he Lignitio of tbc Missis- 
sippi State aud of the formations where his fossil plauts were limd as 

‘mnrlovlrinv t,lp, Vick&urgh alltl C]avborne beds, which forin tilt? ~pl’t+r 
uYY\.a.J -.-= - - -  .  

stage of the Amerlcau E?nxWe, --the kiguitic represeutiug the lo~rc~r one. 
The correlation of the i\lississippi fossil flora mith that of GOltleIl :Iud 
of Black Butte is evident euough. Of the Nississippi plauts, the fo]- 
lowing have been recognized in the Western Lignitic: k;ctDnl. vt.cQ/Ullfl, 

Vaucouver ; l’optcllls ~lloao~lO7t, RatOu Xouotaius; P. mutub~~ls. Blacl~ 

Butte, Raton Mountains, VmCOUver ; Quercus cliloropl~ylla, Goldeu j 
Quercus wassi~~er~is, Vancouver ; Ficus SccSbqjeri, iutimatelg related to 
F.!‘.p~a~i~~e~~is, as widely represeutcd at Bl;Wk Butte, CfOlflVll, c!C., as till? 
:,,;Juer is ilJ the SOlJtlJ i Lnzcrax pci(atn, ltatOl1 MOul~t~~llls j Cjtllltl~~lOi~t r!Jll 
J~&+.+piens+ one ot the most prevaleut species Of the M estcrll IdJg- 
uitic; J~agnolra Hilgarilinna, R$ou. Mouut:ains ; 111. Lesle@l&a,, Rat011 

and Golden. This, without mentlonln, w a number of closely-allied spe.- 
ties and the ident,itv of geuera, gives to both the floras of the Mississippi 
and of the Western’Liguitic formation a general character n-hich c:;\u but’ 
be recognized as identical. 

After :dl this, m-e relnark in our ~occue flow SOIIIC dwractct~s which 
may be called negl1tive, namely, the nbsenco of certain groups of’ l)l:\uts 
represented either in t,he Cretaceous or iu the upper grouljs of the 
Tertiary. No species has been discovered in the Lignitic wliicll 11acl 
bc~n tlescribed from the I~:lkot:l~.gron]~. This is the more rc~:rrlr:~l~lc: 
thilt sotnc: ])(lculi;lr types of this firollp, like Li&~rlemlron, h’~rssrrJi~rts, 
&CL, re-appeur above the Lignitic m the Evanston or s~cpntl group, 
aud in still greater numbers in more recent Tertiary dlrlsiolls; rind 
tluit even one of its rare species, CilbnamomWa Scheuck~eri, is also 
absent until now, at least in the lower group, and present in the 
same second group and above. Heer remarks, in considering tbc: fossil 
flora of Mount Bolca, the absence of representatives of a nuuibcr of 
genera or families which take an important place in the Miocelw, thus : 
&zliciwcc~, Acerinea, Clcpuhferce, Betulacece, Ulnmcen’, Abietiwrc~, kc. 
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The absence of these types is ii -1s remarkable in the Lignitic flora 
a8 iJJ the EOCelle of MbuJJt Bob. While the upper group of our 
Tertiary abouuds with conilers, Abietineae, 11 speoies in 81 the 
Lower Lignitic has only two, one as yet of uwertain a&ity 
Al&&es dubius, aad two species of Snlisburia, in nearly 200 species 1 
of the Salicittece it has ouly three species, two of which &‘&ix tab&& 
aud 8. demittewis, both described from the Mississippi ‘Eocene, are un- 
certain, t,he last, perhaps, ml Acacilr. It has also uo species of Aeer 
mile of Betuln, Almy:, Cwpinus, Corybm, kc. ; no species of Ulna’ 
ex(:el)t one doubtful, with eutire borders ; for it is, iudced the abse& 
of’ ~:LVCS with dcutatc or serrate borders which is the mar; remarkable 
chamter of this group as well as of the Cretaceous. Qtwwus j’wci- 
/wwis n~ril (2. scr~rdi, (perhaps a Xyricn,) make wit’h the J7ib~lr?t~l?ts - 
*~@~~dUJ)t md it’s rdatcd species an ekeption, which is also remarkecl 
in the Cretaccous Qpes 0. pristordialis ;lrld some peculiar lwves with 
N~ll:ll tWtll tllJVlf31 olJtsicl0 :lM W?~IJlriltetl by O&Ilk+? SiIIlJscs, jIl& Of t,lIe 
S~IJlIC hJ~ll1 ils il l this ~i~ll~)c111i~ of the &a;?lle. lb is not to’he denied . :I$ WeI) in t,lre aomlmr:lt,ire table, that ,a unmber of spec:icAs of our Lowcrl 
llignitic: iII’(! fwtt~~l ii1 111~ t,wo libllowiit g groups of Ewustolt, CnrbolI, :liltl 
(‘vl:II a fi!w ilr tlrc (:JwrI lbiver grollll. But, wc II;I.W weil tile same iii 
t,lJc: ~OC~?Ilc’, 0w1l thS ~N\VW h(x?~ll~ fior;h of hrqbl~, aild c::llJliot from this 
J’WSOII ;ldlJJit t,ht 0111’ hwel J>igJJi tic: Hors is not Eocene bthcause SOIII~ of 
its t,yIbes have passed up to the other groups of the Ter)tiary. 

5 2.-DISTRIBUTION OF THE FOSSIL PLANTS IN THE DIFFER. 
ENT GlbOUl’S OF THE TERTIARY. 

The succession of the strata, of the Lower Liguitic in relation to the dis 
trihtioll Of the coal strata aud to that, of the fossil plants which &aractei: 
ize tlJC formatioJJ is not positiwlg hlomn. The section at the Ratou 
;\10~Ut;li~s lJe:lr Trinidad records all alt,eruat~ion of saudstone shale clay- 
l~>tlS, &c., 300 fi?et thick, with tire beds of lignite, me;lsuri$ al&ebher 
11 feet, (i inclles. Here the fossil [JkuJtS are fouud iu SaIldy shale at the 
bttst! of NO. G or in the upper part of No. ‘7 (Report for l&2, p. 319) in 
the milldle of the sectioir. At Ca\llOu City, as indicated by Mr. Clark’s 
section, (ZOC. cit.? I~. 323,) the uiuiil coal 2 f&et 2 ill&es is’ overlaid br 
shale, day or thin coal, aud a saudatone, over which iu No. 15 are fou&l 
leaves of Sabnl wit1 of I’lata~ttns lZayilete,tii, about W’fbRt abo& t,l:e coal. 
iit &hxlJg’R coal, war Colorado Cit,y, a shale bearino, qn abuuclanee of 
MJal leaves, Picu, I’lntatttts Hnydcnii, arid Rhnmnzc.9 “i;i also from GO to 
56 feet above the coal opened uem by at, the base of a c)oulpact sall(~sto~~e 
l%om %Iarshall a del:liled section has been published by Dr. Hzrd& 
io his Report for lSO0, (sc~cond edition? I). 12!),) l)l:LciIIg tl,o’stl’ilta 1,&&g 
lijssil plauts at No. “2, * 1 <I )out io t,he middle Of the sectiou, 200 feet higher 
thu tiJc lower m:riU co:d, aild about 2G0 bet from the top. 

As fur as 1 I\.IIo\T, aUd from t,lle esploratioJls of others as well as from IJJV o\rn no 
other strata bearing ideutifiable plants have beer1 reJuJJr[& & this &. 
i-iWJ. 

At Erie, the coul S to 9 feet is worked ne:lr t,be surface ; its soft s,zn(ly 
sllale isprothsely mixed with remuirls of plants, which, to 111,yr~gret conld 
Jlot beesau;inctl su&ientIy. Thegrel~reseutafe\rspecicsofthe I,o\v&Lirr- 
llitic Of GOkloU, NJd :lkO SoUlC remarkable Yegeteble fragments represeui- 
ing species uot’found clscwbere. As the underIyiilgstrata,sre ilot kuomn 
tlJ1: positioo ofthiscord iu tile Lower Tertiary measures could no&he aster! 
taiued. At 1Jlilck Butte, the maiu coal, overlaid by soft shaly salJdstone 
With fiIssil lIIiltIt,S iJI iI,~IIIlI~~i~lJCe, a stmtllul w&Oh, as relll:br]red b&Ore’ 

is the equivalent of the Sauriau bed, is here apparently at the upperpari 
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of a section of 1,000 feet of measures of the productire 1 
lignitic.* III goiug 

west toward Point of Rocks. in a contrary direction 
to” - me (lip of the . . 

strata. the Hallaell coal, a wdrkable bed, aud other Lignltlc beds of UlJilU- 
porta:t thickness, are passed until reaohiug the abrupt termillus of t1JC 

ridge near S&well. NO remains of fossil p1snt.s were found in couucct,ion 
vith any of these coal strata. From Hallwell to Rock,Sp$gs, tlte dip 

of the measures is to the west, until the upper strata qi J+3iltlC are 
reached. Near this last place, iI be(l of coal 4 fht thlcl; IS 1):1s~(btI, 

two milts before reaohiug the StiltiOn, 
:LlJ(t lJer0 the lllili l1 COilI, lOti 

feet )~irrlwr. is mnrked (i to 0 feet thick. 1 w:lk3 lJOt able to discover illJ)- 

fimail 
- -’ II< Bl”rilJgS COC 

1 
@st ot tins grOUp, has 
tifes. Its shale, lionever, 

yvy.. &it; % the whole t,bickuess of the measures, ant! :!4 ! 
;lle coal, which’ is evideutly oue of the bi$- 
not anJ other plauts but the fucoidal BialOtew 
is mixed with a profusion of shells. Comic 
pear that the upper betls of the ~~ocel~c Ligllitic :ire, 111 VV 
pOxibries of fossil lIlil,lJtS. At GO~~CII We ,hlI;” I”1 
rvitlence concerning tile distribution of tlie fOsSl1 1)1i111 
l,imJif.ic St,Klt.il. The ltn\-est strata of coal, in close prosi 

1111 t,iltecl 111, to the I~erpelltliclllilr, ill% intcrl;!itl 1Yi 
....s..\st,ollc. mhictl alI, three of th?lll nt kast 111 S11C 

,..,..;ifi;lble remains of fossil phUtS. The IC 
oially some species of Fucoids, among which the ii~ ^ ___ 
~c?t.her vith a auautity of rSnfin1, Rha.tttn~tr 
?&l&? nnqitst~lobcc., kc. uildcr the basil& deposit:, which cover the 
Lig;uit,in m’t.1~ eastern side of the valley, ha81f a mile dlS@t frOn1 J?le Lig- 
rlitir? 

places 
:s or North beds, the fossil strata bea#riug plauts arc horizoutal; at SOlJ~~ 

zF$osed of soft white clay, as east of Golden, on t,he slollt 
Table Mountains ; at others, of shaly saudstone, as nprth ._. . 
Sd1o01 of Miurs, on South Table MOW .---. 
about at. the same altitude of 300 feei t a1 

,r thnil the base of the lava-beds. They Z3ll COJJt:IJIl 1JOC 0111~ Illi 

S hit mostly the s:lnJe species Of fossil phIItS RS the SdlJdStOlW 
r the Liouitic beds in proximity to the Cretaceous. ItI the 

T&&s from?.his that. the flora of the Lower Lignitic h: .- -_ 

east of the 

itains. ‘.ll~est3 aeposits are all . 
)ove~Plen~ creek, 60 to 100 feet . 1 L, 

I’ s:11ne 
, inter- 
mefore 

is t&e S:IIIIC! cliar- 
acters in the whole thicknessof the measures. There u nay be, of’ course; 
some ditFerence in the species, or a predomiuauc n ,e of sonw kinds at u 

T,TST OF TIIE SPECIES OF TEE FIRST GROUP. 

[Abbrevi:dions for names of localities, &c.: R., Rnton Mountains ; P., Placii,r~ ; G., 
. Golden . III., Marshall’s ; S. Cr., Sand Creelf , * B. B., Black Butte j Y. St., Yellow btoue ; 

Miss., Mississippi ; V., Vnnaouvtrr ; MO., M~~eue ; Gr., Group.] 

Sph&a lapidea, Lesqs.-R. 
S. myricz, Lesqx.-B. B. 
Sclerot,inm rubelhm, Lesqx.-G. 
Opegrapha antiqua, Lesqx.-B. B. 
Chondrites subsimples, Lesqx.-R. 
C. bulbosus, Lesqx.-R. 
Delesseria fulra, Lesqx.-G. 
D. iucrassata, Lesqx.-1:. 
1). IiIlgulata, Lesqs.--lt. 
Halxmenites strintns, Lcsqx.-G., R. 
H. major, Leeqx.--G., It., B. B., (Gr. 2, 3.) 

* ~‘rofemor 3&k estimates it to at least double t.his th’ckness, and connitlcr:, tllo lo\v<r 
nalnwtluctive sPato uf tlh fijrmutiou ZW Crutoceous. k 0 evidence is sfl’orclecl ou thl6 
subjeat by vogutdh rcmaius. 
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H. minor, F. OK-G. 
Woodwardia latiloba, sp. nor.-G. 
W. latiloba, Tar. minor.-B. B. 
Pteris penweformis, H.-G., MO. 
P. anceps, Lesqx.-G. 
P. affinis, sp. nav.-G. 
1’. erosa, Lesqx.-R. G. (Gr. 4.) 
I’. subsimplex, sp. nor.-G. 
I’. Gardneri, sp. uov.-S. Cr. 
Diplazium Muelleri, Heer.-G. 
Aspidium goldianum, sp. nav.-G. 
Goniopteris polypodioidrs, Ett.--5. Cr. 
Sphenopteris eocenica, Ett.-G. 
S. membranacea, sp. nav.-G. 
S. nigricans, sp. nav.-B. B. 
Hymcnophyllum oonfusum, sp. nor.-G. 
G~muogramma Haydenii, Lesqx.-R., (Gr. 2.) 
Lygodium compactwn, Lesqx.-Miss. 
Selaginella Berthnudi, sp. nav.-G. 
Equisetum I~vigatmn, sp. nav.-S. Cr. 
Sequoia Langsdorfi, A. B .,--13. B. V.-MO., (Gr. 4.) 
Ab!etites dubius, Lesox.-R., G., (Gr. 2.) 
Sahsburia binerrata, Lesqx.-Miss. 
S. polyn~orpha, Lesqx.-V. (Gr. 2.) 
Arundo Gocpperti, A. Br.-R.-MO. 
l’hragmites coningensis, A. Br.-R., G., M., B. B.-MO., (Gr. 2,3, 4.) 
Uarex Berthoudi, Lesqx.-G. 
Smihrx granclifolia: U.-G.-M• ., (Gr. 3.) 
8. obtusangula, Tleer.-B. B. 
SilbRl ( ~I’:I,~;III:I,, LCSCIX.--V., Miss. 
S. O:~mpbellii, NJ .-At., G., B, B., SEC. 
S. Goldiaua, sp. uov.-G. 
8. major, U.-G. 
Flabellaria zinkeni, Heer.-G. 
F. latania, St.-G. 
F. eocenwa, Lesqx.-B. B. 
F. longirachis, U.-R., Y. St, 
F. fructifera, sp. nav.-G. 
Cdlamopsis Danai, Lesqx.-Miss. 
Palmacites, species.-G. 
Caulinites &p&ganioides, Lesqx.-B. B., (Gr. 2 and.3.) 
C. fecunda, Lesqx.-31. 
Eriocaulon poro&m, sp. nor.-S. Cr. 
Ziagiberitcs undnlatus, sp. nav.-G. 
l~~hizocn~~lon gracile, sp. nor.-B. B. 
l’opulus attenua,& Goepp-G., B. B.-MO., (Gr. 3.) 
1’. mouodou, Lesqx.-Miss., R. 
1’. mutabilis, A. Br.-B. B., Miss., R., V.-MO., (Gr. 2 and 3 in var.) 
P. balsamoides, Goepp.-P.-MO,, (Gr. 2.) 
1’. leucoph~lla, U.-B. B.-MO., (Gr. 2.) 
I?. hcliaclum, U.- G.-MO. 
Salix integrn, A. Br.-G.. B. B.-MO. 
S. tnbellaris, Lesqx.--III&s. 
S. (?) dcnsinerris, Lesqx.-Niss. 
BIyrica Torrexi, Lesqx.-%. B. 
31. Torreyi, var. minor.-S. Cr. 
Betula gracilis, sp. nor.-Cf. 
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Ulmns irregularis, Lesqx.-R., G. 
Celtis brevifolia. Lesqx.-Miss. 
Quercus angustiloba, A. Br.-G. 
Q,. Moorii, Lesqx.-Bfiss. 
Q. platinervis, Lesqx.-V. 
Q. Lyelii, Heer.-Miss.-310. 
Q. retract.a, Lesqs.-Niss. 
Q. chlorophylla, U.-G., Miss.-BIo., (Gr. 2.) 
Q. triangularis, i;oepp.-G.-&IO. 
Q. stramiueus, Lesqs.-G. 
Q. Wyonliugiana, Lesqx.-B. B. 
Q. furciuervis, Rossm.-Oregou, G.--MO. 
Q. Goldianus, sp. nor.-G. 
Q. Saffordi, Lesqx.--Miss. 
Q. crassiuerris, U.-TON., V, 
Q. multinervis, Lesqx.-V. 
Q. Benzoin, Lesqx.-17. 
Q. myrtifolia (?), W.-Miss. 
Q. atteunata, Goepp-S. Cr. 
Q. Ulebnrui, sp. nav.--13. B. 

’ Fagus feroui;e, U.-G.-M• ., (Gr. 4.) 
Fieus Schimperi, Lesqs.--Miss. 
F. cinuaulomoitles, Lrsclx.-Niss. 
$‘. t,ili:efoli;b, AI. Br.-l’., B. B., S. Cr., G., &C.-M• ., (Gr. 2 und :$a) 
F. planicostaea, Lesqx-B: 13. 
F. planicostat,a, var. I;ltifolla.-B. B., M. 
F. plauicostata, var. Golcliaua-G., S. Cr. 
F. Uliutoui, Lcsqs.-1:. I!. 
1~. ;wirifolijt, Ett.-G.--110. 
F. zizypholdes, sp. nav.-G. 
F. spectabilis, Lesqx.-G. 
F. anriculata,, Lesqx.-G., (Gr. 2.) 
F. fruncata, sp. nor.-G. 
F. corxlifolia, Lesqx.-B. B. 
F. ulmifolia, Lesqx.-R. 
F. Ha:avdenii, Lesqx.--C. B. 
Plata&ls Ragnoldsii, Xx.--B. B. 
P. ITagdenii, h’y.-G., lb. 
P. rhomboidea. sp. nor.-G. 
P. Guillelm~(P), Goepp-B. B. (?), R.-MO., (Gr. 3.) 
Artocarpidium olmedi~folium, U.-G.-MO. 
Pisonia racemosa, sp. nor.-B. B. 
Laurus lwdata, Lesqs.-R., Miss. 
L. colombi, Heer.-V. 
Persea Iancifolia, Lesqs.-Miss. 
Benzoin ant.iquum, Heer.-B. B., G.--MO. 
Cinnamomum Mississippiense, Lesqx.-Miss., R., P., G., M., (Gr.2 awl 
C. Rossmressleri, Heer.-G.-MO., (Gr. 2.) 
U. Heerii, Lesqx.-V. 
Elreagnus insqualis, Lesqx.-Miss. 
Banksia belvetica, Fleer.-Miss.-Mo. 
Andromeda Graya,na? Heer.-R., V.-MO., (GL 2.) 
A. dub& Lesqs.-%ss. 
A. vacciuizfoliz aftinis.-Miss. 
Diospyros stenosepala,, Heer.-Y. St.-MO. 
D. brachysepala, Heer.-S. Cr., B. B.-MO. 
D. lancifolia, Lesqx.-V., (Gr. 2.) 

3.) 
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D. anceps, Heer.-13. B. 
Sapotocites aIuericanus, Lesqx.-Miss. 
Viburnum marginatum, Lesqx.-B. B. 
V. W~mperi, Ileer.-B. B.-&IO. 
v. Colltlfl'tlllll, J,csqx.--li. u. 

.V. Lakeaii, sp. nav.-G. 
V. tiichotomum, Lesqx.-B. B., R. 
Cornus iiicoiiil~leta, Lesqx.-M. 
C. Studeri, Hew.-G.-MO., (Gr. 2.) 
U. Holmesii. sp. nor., S. Cr. 
C. orbifera? JJeer.-G.--No. 
Uissus l:evlga t:\, Ltwls.-G. 
0. IOlI:Ito-cr~?IIiItil, Lesqx.-B. B., (Gr. 3.) 
Vit#is tricuspitlata, IIcer.--B. B.--MO. 
NelIIItIl~iIIm touuifoliIIIn, sp. nav.--5. Cr. 
N. LakesiaIIIIIIl, ~1). nor,-G. 
JIaguolia Ililgardiana, Lesqx.-R., Miss., (Cr. 2,) 
M. laurifolia, Lesqx.-Miss. 
M. Lrsleyana, Lesqx.-G., Miss., R. 
M. ovil!is, Lesqx.-&Iiss. 
11. cordifolia Lesqs.-Miss. 
11. Inglefieldi, Heer.-B. B.--RI• ., (Gr. 3.) 
Termiualia rwlobojeusis, U.-R.-&Jo. 
Asimina (?) leiocarpa, Lesqx.-Niss. 
Eucalyptus H~riugiana (t) Et,t.-B. B.-MO. 
McClintockia Lyallii (,a) Heer.-B. B.-&lo. 
Dombeiopsis t,rivialis, Lesqs.-G. 
I). occidentalis, Lesqx.-G. 
1). grandifolia (%): U.-G.-MO. 
D. obtnsa, Lesqx.-R. 
Acer (?) secreta, Lesqs.-I$. 
Sapindus uodulatus, Lcsqx.-&1iss. 
S. caurlntus, Lesqx.-G., 13. B. 
Aleurites eoaeuio~~~, Lesq.x.--U. B. 
%iz?;lblbIIs distortus. ~1). IIOV.-G. 
i’niiarus xizvl)hoid&.~ I,ctsqx.-is. I%., M. 
Cenrrothus l&willosIIs’, Lesqx.-G., B. B. 
I>,wolieiriia parvili>lia, T,wqx.--CT., It. 
I~ll:llII1lIIS Itlil~t*gilltlillS. Idtw]X.-&liSn. 
It. olKn%tlls, I,vsl~s.-~:., lC., M., ((:r. 3.) 
It. tlel~~tus, 1 Iwr.-JG.-&Jo. 
1.1. Pisclreri, Lesqx.--16. 
R. s:ilicili)lius, Lrnclx.--Al., G., 13. B. 
J1. rcct,iwr\-is, Hew.-J:. J:., G., &-MO., (Gr. 2.) 
It. L)ec:lranii, W&.--I:. &--MO. . . . 1~. acnininatifollns, W.-G .-MO. 
lb. Goldiatius. Lcstrx.-(4. 
U. Goldi;ulus; KW. ‘latioi.2G. 
It. C)lebulni, Lesqx.-G.. 15. B. 
1:). discolor, Lwqs.--B. B. 
1L itlC3X]uilliS, Sp. llOr.-G. 
R. alaternoides lIeer.-G.-“10; 
1~. Meriani, IIcer.-B. B.--MO. 
Santhosylou dnbium, Lesqx.-1~. 
Juglans apprc~ssa, Lc&qx.~~iiss., (Gr. 2.) 
J. SafFordiaua. Lescls.--Niss. 
J. rugosa, L&x.-& G., B. B., (Gr. 2 and 3.) 

LnBQuEIIF.“s.] PALEONTOLOGY-LIGNITIC FLORA, ETC. 383 

J. Smit,hsouiana, Lcsqr.-R., G. 
J. Schimperi, Lesqx.-G., M., (Gr. 4.) 
J. rhamuoides, Lesqx.-G., 13. B., (Gr. 2.) 
J. Baltica (P) Heer.-1:. B.-No. 
Oercis eocwica, Lesqx.-M. 
Phyllites truocatus, Lesqx.:Miss. 
P. Mahoni3etbrmis, Heer.-V. 
Carpolithes l~almarum, Lesqx.-B. B., G., It., (Gr. 2.) 
U. falcatus, Lesqx.--l-i. c. 
C. spiralis, Lesqx.-P. 
C. compositns, Lesqx.-P. 
Cl. Mexicauus, Lesqx.-P. 

REI\IARIiS ON THE SPECIES OF TIIE FIRST GROliE’. 

111 looking for the species which characterize essentially this group, 
at1c1 may be cousidered as leading species of the Lower Lignitic, IYe Iwe 
first to elimin;Ite those w&h, as omnipresent Tertiary species, are about 
equally distributed iII at least three stages of the Tertiarv III~~:ISIW~~S. 
They are conSidered as typical for the nhole epoch, but cattttot be 
taken as characteristic of any of its subdivisions, no more in this 
country than in Europe, where they haye the 6ame geueral distriltution. 
Among them we count : Sequoia Lmgsdor$, Phymites @lliIr(loIsia, 
Awndo GQXY$ l’l&ws &illehte, Ficus tiliajolia, Cinlln?,1otil111)~ 
&chezwhteri, Rha~mnzts veotinervis, Juglaus vzi(/osa and the closely’ allitvl 
Juglnns acwnkrcta. Cittnnwmtun Solteuchxeri has not, beeu yet, diswwwd 
in tlte Lower Ligttitic, but has been recently found in the Crrtaceous 
strata of the Dikota group. Of ,&he species as yet know1 only from 
American specimens, the ones more generally recognized at diiti?rwt 
localities of the Boceiic Lignitic, are. * All the fucoidal or m:IriIIe I cw:IiIis 
of plants, especi:llly 1ZctZi~nonitos major ; :uId in the other clnssw : flhie- 
tites dubias, most, of the species of Strbnl aud Flabellnricr, eslwci:~ll~ 
8. Can@ellii, 8. Grayn,an ; Call7iwites spargal~ioides, Populus nw~~7o11, 
Ny%a l’orre!Ji, QIIC~CIIS orassinervis, Ficus plnnioostatn aIId its wric~tit~s, 
Eious nurioulnta., l’lfltrrwis ITaldenii, P. Rnyddsi, .lhw?rn I)cfIcI ttr, 
CinnnwoIn tim Xississippieuse, Vibiirnum marginatum, V. dichfo~~~ w)1, 
Cissw lolMtto.crennttr, Xagnolicc Hilgardiana, AI. Lesleynnn, Ak/)i~ttlrcs 
0~,2ldattr~,.l’ttli~~r~(s :i:.@oirlcs, Cctrnotlws jibrillo8?ia, RlLtrnlufrs ollorYr//rs, 
R. ~crlictfoliq IL Goltlitotas, li. Cldmrttt, J~rfjlnun S!r,ritltao7titrr/cc, ;I r1c1 ?1. 
lL’lin7~dtlcs. To tltis list,, alrwttly. nuttterous, we lture to alIt the 
Europcsti Species of the Lamer TertlilrJ:, recoguized in the same c~ircwm- 
statwes ns tlte former, Flabellnria Idawn, .I?. lo,lgiraolris, QI~~CIIS chloro- 
pliylla, 9. ~nqustiloba~, atid those which hare been already co1111~;11~~~cl to 
Eocene species of Xurolw, and fonndideutical and closely allied to tlwin. 
These, however, have a less extensive distribution than those metttioned 
above, riot only considering the horizoutal but also the vertical tlistI,ibn- 
tion. Xone of them has been seeII at a hi.gher stage of t.he Anwrican 
Tertiary,- while of the others, Halimenztes mcdor, Cnuliktea Spar- 
ganioides, GinnnlI~onauw Dlississippisnse, Cisslcs lobato-creuatn, illtrgirolin 
I%l~arditwn, Rka,mnus o7hatq ascend up to the second group. 1Crc1t 
the four first species named abore have representat,ives in tlw t Itirtl 
division of the Tertinrr. 

In considering the species of the whole list in regard to their wrtic*:ll 
distribution, we find 29 Species, or 13 per cent., represented in lwt~h 
groups 1 aud 2; 11 species, or G per cent.., ascend to group :I, nut1 
only 5, or 24 per cent;., to the upper diviwon. Of these, Ptcr/s ~IOW 
vqformis, Fqus jkrouicc, and Juglans fkhimperi have not as xct becu 
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fottttd in the int~ertrietliate grottps. I have placed in the table of the first 
group the species of fossil plants described from the Lower Mississippi 
Tertiary,in order to show their relation to speciesof t,he Wcstertt Lignitic, 
a relatiott which has been remarked already. For the same reason, the 
species of Vancottvcr, described t’rotn the speoimetts of Dr. Evans, are 
placed in the tnble, ititlicating, with the flora of the-lower grottp, a reln- 
tioii us eritlcut us that of the Mississippi flora by &eqltoin Lct)igsclor$, one 
of the ttnivcrsul Tcrtiwy species ; ~Sulisl~~icc. ~~ol~~~~~o,pltri, rt~c*o.giiizetl at 
Slbririg Chiioti or of thu scented fi’rottl) * , rStri~n/ C;).~~~IW, of .1Itssissippi.; 
I’ol,?rllrs m~ffrl~ilis, ~~~).cffx f~rs~ii~te~ris, tlcsctil~(~d l’rotii Mississippi spect- 
IIIC’IIM in tl~eCc~ologic:i~I R~~l)ort,ot’ Tettttesscbe; * (~,re~cr/sp/rcli~fe~~i~~,t whose 
tietwtioti is sitidar to that of Fkwr pla?licostcrta. Lnzwm Colowbi iy 
described by Ileer in his flora. of V;iticottver, togetlicr with Sqttoid 
l‘n~lp’loqi, f Lndrow,erl~~ Qraycrnrr, :itttl l)iospyms Itrw~fhlicc. These two 
last species, however, are from Bttzzartl Inlet, and are probably refer- 
able to an upper stage of the Eocene, as t,heg ascend to the second group 
in our Westertt Ligtiitic measures. The lit,tle known, therefore, of the 
Vancouver flora refers it to this 1oKer stage of the Tertiary. 

LlST OF TIIX SPECIES OF TIIE SECOND GROUP; 

[Kames of locelities aucl abreriat,ions : E., Evenston; Fp. C., Spring. CaHon, uear 
Fort Ellis ; Tr. Cr., Trooblrsome Creek ; Mt.. Br., Mount Brasse; E. Cr., Elk Creek ; 
Y. S. I,., southern borclera of Yellowxtnue Lake ; B. B., Bellir@mm Bay ; MO., Miocene; 
Gr. Group.] 

Halytnenites major, Lrsqx.-E., (Gr. 1 and 3.) 
Gytnnogratntnn Hayclenii, Lesqx.-Sp. C., (Gr. 1.) 
Equisetttm (!) lintosttm (a) Lesqx.-Y. S. L. 
Abietites dubins, Lesqx.-Sp. O., (Gr. 1.) 
Abies setigem, Lesqx.-Sp. C. 
Salisbnria polvmorpha,, Lesqx.-Sp. C., (Gr 1.) 
Phragmites &ingensis, A. Br.-E-MO., (Gr. 1, 3, 4.) 
1’. Alaskana, Heer.-Sp. C.-MO. 
Cyperites attgustior? A. Br.-E. Cr.-MO. 
Cyperus cliavattnests, Heer-E.-MO. 
Caulittites Sparganioides, Lesqx.-Sp. C., (Gr. 1.) 
Popnltts arctica,, Heer.-E., Tr. Cr.-No., (Gr. 3.) 
1’. mut.&ilis, vur. lancifolia, B.-Sp. C-MO., (Gr. 1 and 3.) 
P. mutabilis, var. repattdo-crenata, H.-E., Sp. C.-MO., (Gr. 1 and 3.) 
1’. balsamoides, Gp.-Y. S. L-MO., (Gr. 1.) 
1’. Icttoopltyll:~, U.--RI). C.-MO., (Gr. 1.) 
1’. ovalis (“t), Gp.-E.-MO. 
P. Zaddaehi, HUeer.-Sp. C.--MO. 
S;dix Graenlandica, Beer.-Sp. O.-MO. 
S. Evanstottiana, Lesqx.-E. 
S. angttsta, A. Br.-Sp. C.-MO.~ (Gr. 4.) 
S. Islatitlic:~, Lesqx.--13. B. 
Jlyrica illllbigllil., r,t!~4jb--s1j. C. 
AIIIUS lWi?rsteinii, Gil.-E., Sp. U.-MO., (Gr. 3.) 
l’l:t~ticr:L tlnbia, Lcsqx.-B. 1~. 
J:ettllu cautlirmt:t, Gl).-IS.-310. 
1:. St,evetisotii, Lesqs.--E., (Gr. 3.) 

; 

Querctts plataniu, Ileer.--81). C-MO., (Gr. 3.) 
Q. negutidoides, Lesqs.-E. 
Q. tlrymeja, U.-E.-MO. 

l Geology of Teunemee, by Janwe M. Satford, (1869,) p. 427, PI. K, Fig. 1. 
t No specimens of this species me entire enough to show any part of.the borders. 
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Q. Gandini, Lesqx.-1:. B. 
Q. Ellisiatia., Lesqx.-Sp. C. 
Q. Pealci, Lesqx.-Sp. C. 
(2. Godeti, Ileer.-Sp. C.-MO. 
Q. Laharpi, Gtl.-Sp. CL-MO. 
Q. chloroi~hylkt, U.--81’. U.-No., (Gr. 1.) 
(2. Evatisii, Lcsqs.-1:. 13. 
(!orj-Ins JIc<$uarl;yi, Ileer.-I<:., Sp. C.-MO., (Cr. 3.) 
lh;gns Ihytc:lliotlts, IT.-E.-No., (Gr. 3.) 
F. Atltilmli, I leer.--1% cr.-MO., (Gr. 3.) 
Icic:tts tiIi;thFoIi:t, A. Er.--Sp. C., IL-NO., (Gr. 1 and 3.) 
Fictts Gattdini, Lesqx.-E. 
F. attricttlata, Ilesqs.-Sp. C., (Gr. 1.) 
Mortts afiitiis, Lesqx.--15. 
I%ttnntts nobilis, NJ-.--E. Cr., E. 
I’. dubia? sp. no\-.-Tr. Cr., Mt. Br. 
1’. ncerotdes, U.-E., Sp. C.--No., (Gr. 3.) 
Lanrus primigetiia, U.-Q). C. 
L. sessiliflorn, sp. nav.-E. 
Persea Brossinmt, sp. tiov.-Mt. Br. 
Sassafras, species.-Sp. C. 
Cittnamotnum iWssissippiettse, Lesqx.-E., (Gr. 1 and 3.) 
C. Scheuchzrri, Heer.--13., Sp. C.-MO., (G. 4.) 
0. crussipes, Lesqx.-B. B. 
Cinnamomntn Rosstu~sslcri, Ifcer.--Sp. C.-MO., (Gr. 1.) 
Andromeda Grxyaua, IIeer.-E., Sp. C.-MO., (Gr. 1.) 
A. reticulata, IW-Sp. C. 
l’ersoonia oviformis, Lcsqx.-B. B. 
Diospiros lancifolia, Lcsqx.-E., B. B., (Gr. 1.) 
Praxiotts denticulata, Heer.-Sp. C.-MO. 
Cornus itnpressa, sp. nor.-IIt. Br. 
C. Studeri, Heer.--E.--MO., (Gr. 1.) 
Nvssa Ia,nceolata, Lcsqs.-Sp. 0, 
C~sstts lobato-creuatx, Lesqx.-Mt. Br., (Gr. 1.) 
Vitis Olriki, Beer.-E.--MO. 
Liriodentlron species.-Sp. C. 
Magnolia Hilgardiann, Lesqx.-E., (Gr. 1.) 
Acer trilobatmn, A. Br.-E., Tr. Cr., B. B.-&lo., (Gr. 3.) 
Rhamnus oborntus, Lesqx.-E., (Gr. 1.) 
R. acutaitl;ltifolitts, I\-ctb.-Sp. C.-MO. 
R. rcotinorvis, IIccr.-Ill., Sp. C., (Gr. 1.) 
Rhns dcletn, I leer.--K.-No. 
It. Eranxii, Lesqs.-E. 
R. bella (I), Heer.-Sp. C.-MO. 
Juglans dettticulata, Ueer.-Sp. C-MO., (Gr. 3 and 4.) 
J. appressa, Lesqx.-E., (Gr. 1.) 
J. rngosa, Lesqx.-Sp. U., R., N. Cr., &c., (Gr. 1 and 3.) 
J. obt.ttsilbli:t, JIcor.-IS.-Mo. 
J. rhnmtroidt~s, Lesqx.-Is., (Gr. 1.) 
J. Woodiiltlu, Herr.-1:rtzzard Iulet,. 
C;try:L ;ttitiqitortttit, Ng.--15. 
Cassia coticit~titt, llecr.-E.-No. 
0. plt:~~seolites U.-Q. O.-MO. 
Calxcites hexaphglla, Lesqx.-E. 
Carpolithcs a,rachioides, Lesqx.-E. 
C. palmarttm, Lesqx.-E., (Gr. 1.) 
C. ossetts, Lesqx.-E. Cr. 
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REMARKS ON TIIE SPECIES OF THE SECOND GROUP. 

The flora of group Bo. 2 seems to be composed of species iu part 
identical with or closely allied to those of group No. 1, or with those of 
group Xo. 3. The slwcies of Spring Caiion ha\-e, besitles those which are 
represented in the whole Tertiary, Gyuzw~ra~n~~ra Hcc,ytZeuii, Abictites 
c7uOizib, Sciliaburin polg~~lorphcr, Cauli,aites bS$r~.~nuioides, E’iairs tr2oiculata, 
or fire species consiilerecl as Eocene, type of the first groul~. The same 
locality has, llonewr, of species representctl in the t,liirc! group, alit1 

which are truly Nioceue, Sa7i.c anyusta,, &t&us Ii&Wmr~, Quercz~s 
plcQnnia, Com~laa JlcQwrryi, l’lc&lwzu aceroides, and Ju@ms tlentiedtrt~, 
or se~(m spwirs. The flow of l!iv;~nston is Inixed in tlw sanw way, for it 
has, in oonurm wit.11 the first swtion, fruits 0T pi~lnis, (no ICiIVl’S, liwewr, 
have been fad there us xct,,) ilicrf7)lol&8 Ilil~araiaw, 12kiia~m.u ihouatus, 
Juglme npprcsstr, J. ~9tnwwitlcs, or hve sptwics- * ,. , ,wI, with the third groulb, 
Popilux arcticn, IhAirla Stewnso9~i, lhgus .7kuealionia, Platanua ciecroides, 
&er* trilobntwn. This intermisturo of types might bo esl)lainetl iu sulb- 
posing tlbnt the spwiirwiis 01’ LipGiig U;~iio~l were ol~t:~iiictl from ditferent 
localities ; but,, as we ha\-e the Sillll~!fi~CiC8 at lSvanston, this supposition 
is grw~~tllcss. I<v;lnston 11:~s nsil enormous thickness of lignite deposits, 
sc~l~awtctl in :b I~IIJI~~~~~~ ol' lwtls of lm1~3 cwl 1)s olily part~ings, or thiu 
in teriwtli:~te Ia~crs of slialo and sundstouc. Bow lwtls of lignite, mens- 
uriirg nltogctlier 43 l&t, we rclbortwl iii :I sectiou of !)O feet*, the 1uitltlle 
one, 32 feet thick, boiilg cut by four cl;iy pnrt,injis. It seems. therefore, 
that there was at this locality, and lberlialw also at Spring Caiiou, a pro- 
tracted formation of lignite beds, continuing, nearly without interrup- 
tion, from the Lower to the Upper Eoeeue. 1 am inclined to consider 
this group No. 2 as Upper Eocene on account of t.he couglomerate beds 
by which it is overlaid. Its flora has, however, a markctl character of 
its own by a number of species which as yet hare uot been seen out of 
it: Snlix Ecanstonicma, Myriea a,nzbigu.a., Quercus negu.ndoidcs, Q. Ellisi- 
mm, Q. Pealei, Ficzrs Gaudiui, Morus a$inis, Plataws dubius, Law-us ses- 
s.ili$ortls, Calycites Ac.mqh~lla, Ckwpolithes a.racAioides, kc. All the Euro- 
pean species recognized in this group are Miocene. A number of its 
Qpes, too, mostly found also in t.he third gronp, nre iiort~bern types, 
ilN$iC or Rl;iski~iii:~ii: I’lirnpt~ites fllaslxmr, PoplzlS cwctieCI, P. Zad- 
dncki, 8alix Gw3alnwlicrc, Qucrms platah, Corylus BlcQua~rryi, Pagus 
anti@, Fraxiws cle~hxla~tci, Vidis olriki. Taking all together, one-half 
of &is Ilora is a c0u11~o1111~1 of :irc:tic or of ISuropc;~ii Niouone species. 

LlST OF THE’ SPECIES OF TllE TIIIRD GROUP. 

Sclerotinin lwstnlifernnl, IIcer.--C. (?) 
Halymenites major, Lcsqs.--U., (Or. 1 :llld 2.) 
Taxudium, dnbium, IIcer.--O.--No., (Gr. 4.) 
Seqnoia lleerii, Lesqs.-C. 
l~qrrisetnin lla-dcnii, Lesqs.-C., ((fr. 4.) 
I’Jlr:rgmites mllingellsis, A. Cr.-N. II-MO., (Gr. 1, 2, 4.) 
Cypcri tes, slwaics.--1’. of R. 
Smilax grmdifolia, U.-C.-M• ., (Cr. 1.) 
Acorus brachystacl!g.s, Ht:cr.--W. G., C.-MO. 
Caulinites Spargau~oules, Lesqx.--U., (Gr. 1,2.) 

* Dr. A. C. Peale in Haydon’s Report, 1871, pp. 194,105. 
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Liquidnnrbar grwilis, Lesqx.-W. G. 
Pol~~lus nrctica, Heer.-W. G., P. of R., M. B., C.-MO., (Gr. 2.) 
P. decipicns, Lrsqx.-C. . 
P. :lt.tenu:lta,.A. Br.-I:. C., C.-MO., (Gr. 1.) 
P. uqualis, Lesqx.-R. C. ’ 
1’. n~ntnbilis, var. rel):llldo.crcnata, A. Br.-C.- 
1’. latior, var. tmnswrsa, A. Br.-W. G.-MO. 
1’. latior, var. cordil’oli:r, A. Br.-M. B.-No. 
Alnus Keftwteinii, Gp.---C.-MO., (Gr. 2.) 
Bctula Stevensoni, Lcsqx.--U., (Gr. 2.) 
Quercus plat~nia, Heer.-C.-MO., (Gr. 2.) 
Q. Olalkrni, llccr.-1’. of R.-MO. 
0. :I~IIIII~~IJIS, I,csqs.--\I-. 0. 
Q. :Ictlwlorl, r‘esqs.--l:. c., 0. 
Q. Ila~tlcnii, Lesqx.-16. C. 
Corrlus nJ~~(,bnnrr~i. lIeer.--U.-No., (Gr. 3.) 

Xo., (Gr. 1 and 2.) , 

C. fi.rantliIbli;i (?),‘SS.-I’. of le. ’ ’ ’ 
ITngus antipofi, Ilecr.-1’. of R.-No., (Gr. 2.) 
Fugus Dc~~~calionis, U.--C.-MO., (G-r. 2.) 
Ficns t,iliwfolia, A. Cl .-IV. G.-MO., (Gr. 1 and 2.) . 
1'. OblilllWOl~lt~l~ JATSl]S.--O. (1) 

F. Itttl(tettIitt+l, I-leer.--U.-No., (Gr. 4.) 
P. niultincrvis, Heer.--C.-MO. 
P. arellaceit, Lesc]s.--U. 
I?. Gaudini, Lcsqx.--C. 
Platanns weroides, U.--C., I:. C.-MO., (Gr. 2.) 
P. Guillelnw, Gp.-C., I’. of I:.-Mo. 
Coccoloba l:i:viga~ta, I,cwls.--0. 
Cinn;~uomntn Nississippieuse, Lesqx.-C., (Gr. 1 and 2.) 
Cinnamoiiiunr speoies.-C. 
Cornus rbamnifolia, Hrer.-1~. of s.4~0. 
C. acuniinata, Nr.--W. G.-No. 
Vitis lslandica(?), Htw.-1’. of 1X,.-No. 
MagnoIi;~ Inglefelcli, Hew.-W. G.-No., (Gr. 1.) 
Asimina miocrnica, I,wqx.-C. 
Dow be?-apsis utquifoli:~, Op.-P. of R.-No. 
Rcer trllob:ltum, vilr. lwoductnm, IIeer.--C.-MO., (Gr. 2.) 
Palinrus Colunibi, IItw.-W. G., C.-No. 
Zizyphus Nc~~kii, Lcsqb--U. 

Ill~~l~n~~~~s intermedius. Lrsqx.-W. G. 
R. Goldianns, \‘:\I’. la&r, Lesclx.--C., ((;r. 1.) 
JU@CIIIS :lCulllilt:lt:l, A. cr.--TV. G.--No., (Gr. 4.) 
J. rrigos;~, Lesqs.--C., W. G., I’. of I~., (Gr. 1 aud 2.) 
J. dent8ic:uI;lt;lt Hcer.--U.-No., (Gr. 2 and 4.) 
Carpolithes cocculoitles, IIeer.--C.--MO., (Cr. 2.) 

IZE~IAl~IiS OX TIIE SPECIES OF TIIE TllIRD GROUP, 

The general churilcter of the flora of the third group is positively 
Niocent~. Its t,,s\-pes are not mixed with older ones, and intlic::ltr! for 
tlic lOcil,liticS where t.lic specimens mere found a higher stage of tllc! I,jg- 
nit& which, liowcvcr, :lppears t,o succeed the second group wit,lwlt ;lng 
n~rlml tlistnrb:urces. According to the observations of Alcssrt;. I1lc(!l~ 
and Hngden, the Washnkie group is conformably superposed IO the 
Black Butte or Bitter Creek series, without changes of litholo~ical 
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charncters, and there are still at Carbon and other localities a few rem- 
nants of the lower Liguitic flora: Hnlrpaenites wtjor, Stniloz pwlifolin, 
Cnali~~ites k3ptr~anioitlen, Ficus tilic@iia, especially Cinwwwnwr~ .&is&+ 
sip&we, and a variety of 5%n~~~azts f2oldin~tzis. But of the 6G species of 
the group, 31 are identified with specic?s of the European Miocene, or of 
1 Ire? Arctic flora. Of these lnst it has 13 spwies, or !!3 per cent., four of 
them ulreadj; counted iu t’lke Evanston division : Acorits b~*flc~~~~stod,p, 
P0ptltc~~ nrclzea, 1’. t7ecipiens, @iw~i~s pkctntlkx, Q. Olqikeai, Coqhis iltcc- 
(hrflrqi, Tafprs mlil,o~#i, Vitis Islaw/icci, il~upolicc IwjQielicltli, I’nliiwus 
(‘olodi, Ziqphrs k~~pct*bortws, JII.IJ~C~M de)tiicwlntcr, :tucl .C’nrplitlres coc- 
fwloifles. 
marked in 

The Niownc? .#iwies of the flora of this division is rclu:111y well 
species of its own or American species, like Eprisctrrm Iicrjp 

den ii, Betdn ~Yteroisfmi, E’icus G’nwl:~~i, 
9/rioeeGcn, Zi2gph Jlcrl;ii, &c 

Coceolobn lmiptn, dsinii,ta 
., all species evidently of more recent t.gpes 

tbilll thOSe Of tbc! tW0 IOWW groups. The relation of this division with 
No. 2 
of the 

is, howe\-er, inclic;~td by 17 identical species, more than one-fourth 
mhole number, while it is allied to tile upper group onlv bv 9 fern 

of the omnipresent species, lkrodiza)~ dzd~iu~z~, I’impites &i;iqensis, 
JugInns acwwiniitn, ,7. clenticulnta, a,ucl by only two species, 1h$isetum 
Huyleuii ant1 Eicw lmtceolnta, not recogu’ized iu the Ion-er groups. 

Tbc plants of all the localities referred to t,his division are of the 
same t\-pe. But the specimens labeled Point of Roclis mid Bock Creek 
have nl~parently been nrised, or indicide difi’ereut localities than those 
n-hid nom bear these IIRIII~F. The Point of Rocks station is lower in 
t’lie nw:Isures tllilll I~lilOli Entfte, arid its flora sll0nltl have the k30CeJlC 
character, of course. But 1 could not And any remains of plants there 
or around in that bi~rrc~li country, though I spent two clax.5 in seiuxhing 
for t8hem. The Rock Creek station is Cretaceous, and for miles around 
I found there ndhing lmt representatives, in rocks and fossil auimal 
rcrii;~ins, of the two iilblwr groups of. this formation, to fifteen miles 
liwthcr west, tlnw l\lcdiuine Bow, where heavy snnclstoncs of the Ter- 
tiiWy are covered by the lignite dultosits of carbou. 

LIST OF !J’IIE SPJSC:IE:R OF TIIE POURTII (:ROTJI’. 

L;\l~l~lr~~i:ltioll~ for WIIICR of lwxlitic~ : II. Sp., Ihrrol’s Spring; 1I.r. F., Heury Fork; 
(:r. It., (:rccn River; H. 1’. , South l’nrk ; Ihl. I’., Middle Park ; El., Elko ; hl. Cr., Muddy 
C’rwk ; BIo.~ Miocono; Gr., Croup.] 

Hemitelites Torelli(?), IIeer.-Cr. R. 
I’twis pennn:formis, l&r.-rry. F.-MO., (Gr. 1.) 
I:kcl~num Ckepperti, Ett.-lIx. F. 
~~spidinm Fischeri, Heer.-&l. Cr.--D/lo. 
Lygodium neurolderoitles, Lesqx.-B. Sp. 
C)phioglossnm Alleni, Lescyx.-S. I?. 
Salvinia cjwlophylla, sp. nav.-M. P. 
Lycol~odium prominens, sp. uov.--El. 
Equisetnm Hqdmii, Lesqx.-B. Sp., (Gr. 3.) 
11% W>;orningense, sp. nor.-Gr. R. 
Taxod~um dubinm, St.-El.-%fo., (Gr. 3.) 
T. f i~ji~lloPllln, Hew.--Il. Sp-MO. 
Glyl~tostrobus Ibw~w~, lIeer.-S. P.-MO. 
Sequoia angustifoli:b, Lesqx.--1X 
8. Langsdortl, A. Br.-S. P.-No., (Gr. 1.) 
S. Cout.siq I), IIeer.-M. P.-MO. 
Thuva Garmani, Lesqx.-El. 
Thuites cdlitriua, U.-S. P.--MO. 

Piiins pOlill+l Heer.-S. l’., E.--MO. 
Pinus( spwcs.--9. 1’. 
Alpies ~e~aclcwsis, Leeqs.-El. 
I\rnndo Grup~wrti, Mu.-Gr. R-MO., (Gr. I.) 

. 

I’hr;lgmitcs Cl2niugensis, A. Br.-kly. I?., B. Sll., El.--JIo., (Gr. 1) 2, 3.) 
.JJIIIIC~~S, species.-Gr. 1~. 
I’oauitts IiVViS, K---B. SlL, El.-MO. 
(:gperns(!) IEr:UlJliilJJ~lS( ?), lIeer.-B. Sp.--310. 
Cypcrites Lkncnlionis, Ileer.-B. Sp.-110. 
Oilrex tertiarin, Hew.-Hr. F.-MO. 

1 

Sl~nrg:iniuni, species.--1:. Sp. 
Acorns(!), species.-S. I’. 
Popnlns Kicliartlsoni, lIeer.-El.-X0. 
Salk elong:it;i. Web.-N.-Mu. 
S. RItgltStib, ,I. Br.-Gr. IL-MO., (Gr. 3.) 
S. media( ?), ,1. Yk.---El.--Mo. 
Mgricn nipriwns, Lesqs.-Gr. R. 
Il. copii~na, ~1). IIOV.-S. P. 

l 
K acuminkLt;t, U.-N. P.-MO. 
11. uudn!ata, Hew---El. 
M. Ixtilob:1, Heer.-31. P.--MO. 
Id. l)ilrtitiL, Sll. JlOV.--El. 
Comptonia Ibm~n:vt~i( ?), Ett.-El. 
Ulmus tenuinwvis, sp. nav.-11. P. 
Pl;uier:b lOllgiI’oliil, Lesclx.-S. 1’. 
Querws semi-cllildica, Gp.-El.-MO. 
Q. lonchitis, U.-Gr. K--No. 
(3. EIkO~lJli1~ S]). llOV.--El. 
Q, neriitblia, llwr.-S. l’.-Mu. 
UitKtls t’wwlk, li.-El.--MO., (Gr. 1.) 
Ficns l;rnc:wl:~t;~, I leer.---8. I’., &I. P., Gr. B.-MO., (Gr. 3.) 
Ficus Jyns, I-.-IX-MO. 
P. Ungwi, Lescls.-G. It. 
P. lwpnlin;l, Ilwr.-G. .I:.-MO. 
Cinn:womum Sdrruchzcri, Ileer.-Gr. B.-No., (Gr. 2.) 
JXosl~gros Ooprau~~, sp. IIOV.-III. 
Frasulus prdicta, H.-M. P.-No. 
Aiupelopsis tertiaria, Lesqx.-Gr. R. 
\Veinm;innii% (P) rosiefolkl,, ~1,. JlOV.-31. P. 
Eud~l)tns amrricaua~, Lcs~x.-Gr. It. 
her, species.--12. Sp. 
Snpindus angustifolius, sp. nav.-M. P. 

1 
s. c0ri:1ceus, sp. nor.--El. 
Stapliglea acuminata, sp. nav.--RI. P. 
Iles :Itliuis, Lesqx.-Gr. R. 
I. stenoldqlla, U.-Gr. R., M. P.-MO. 
I. sllbdt?lmulata, sp. JJw.-5%. P. 
1. uuclnlata, sl). nav.--X P.(t) 
Ceanothus oil,n;Llnornoidcs, Lesqx.-Gr. R. 
Paliurns l~lorisanti, sp. Jior.-S. 1’. 
Rhus drpneja, sp nav.-X. 1’. 
R. lln~denii, Rib. lloV.-11. 1’. 
Juglms acnminata, Hew.--Gr. K-MO. (Gr. 3.) 
J. Schimlwri, Lcsqs.-Gr. I~., (Gr. 1.) 
J. dent~iculata.. Lleer.-Gr. R.-No. (Gr. 2 nud 3.) 

1 J. thermalis, Lcsqx.---ils. P. 



390 GEOLOGICAI; SURVEY OF THE TEIZRITORIES. 

Pterocarya americana., sp. nor.-1CI. P. 
Uarya Ileerii(%), Wt.---Gr. B. 
I’Odogonium, fruit,.-?& 1’. 
L’odogonium, leaf.-S. I’. 
UirSalpinia(%) liuearifolia, sp. nor.--5. I?. 
Acacia septeutrionelis, sp. uov,-S. I?. 
Leguminosites, finit and leaf.-El. 
~nrpolithes et aemina.-M. P. 

REXARKS ON TIIE SPECIES OF TIIE FOURTII GROUP. 
The fourth group is remarkably distinct from the lower ones by its 

peciiliarfncies. It has for characters of its flora a l~ro]~ortiou:~lly large 
number of ferns, G species, a fhlainia, ~1 Lycopodiim, 2 species of 
J:c/wi~~etziw, 11 species of conifers, and 0 species of Glan~ncere, viz : 
30 species of aerogenous monocotyledououa and gymnospermous plants, 
Or 37 per cent. Of the whole iinmlw of species as yet knomn 
iIS its re]Jr~lsciit:lti\-cs. Bloreovw, tlic b;il;i~nce of t,lie species is limited 
to few genera,: to Sttlis, 3 Species; 
cq 5; Ikr, 4 ; IUkus, 2 ; Jrlqla,tldcn~, 6. 

Xyrica and Coq)towin, 5 ; Qlfer- 
At first sight, this gronp appears 

S(~illCt’l~ relcrirble to a iliic,ctqle flora. 
that of illIS of the fbrnier division& 

so tlif’ferent is its J’ircieu from 
It has, however, 32 of its 

species identical Kith species of the European Miocene, or a propor- 
tion of 40 per cent. j while it is allied ouly to the lowc~st. i~urcrican group 
hy 5 species, mostly of general distribution : Ptcris yeJw1fr@w1is, 
I’lwaptites CEGigensis, Fogus ~~ronicc, Juglccws 8~lliq~eri. With the 
second gronp it has in common the same PWrrfpzitrs, Sdi.c nnpsta, 
Cimmlonmv Scheuclwri mtl Jzlglans dmticulata; and with the * third 
Plwagnaites stil I, h’plisetwn XaydeG, l’nrocliw~ dubium, Fhs lnnceo- 
lata, Jwglans ucunhntn,, and J. denticulata. It, has thus preserved a 
IWlIllilUt of the floraof the other gronps, which, considered altogether, is 
very little j for the three first divisions have 2G7 species, and in elini- 
inating 1’Arapites (Eningewis, represented iu all the divisions of the 
Terbiary, me fiutl only 11 species, or 5 per cent;., of the flora of the 
Green ltiver group represeuted in t’llc ot,liers. If it had not so UI~IUV 
~gpical representntji\-es Of the Miocene of Europe, and if at. the same tini’& 
It had some one of our living species, it might be considered as Pliocene. 
Eut of more recent types than those of the former groups, it has scarcely 
any ; I can name only Ulmics tctu&mm?is, t,lm fiiie Strcpiyle~k aeumhnfn, 
a ii( I flvtpolopsis tc~rtinrin. The rcmaiux of plants at Grrcn Itiwr are 
li~lllld,iil ]iLlllillRt~‘~] RIIiLIt!S 1vit.h ~111 ~IbU~It]i~IIC~ of S]i(~:etOllS of fiS]~eS. At 
I~lko station, South atIt Bliddls Parks, the plant-bearing beds, com- 
posed of the same kiud Of thin, laminated, fragile, soft shale, hare also 
]~lVsc:rWd lWllililJS Of tisliw, insects, alitl fitJJic~rs. 

‘]‘]I(! ]Jf’(!ll]iiW Wlll]JOllllt] Of t]lO tilill ]illlliIlib~~~t] S];ltW of t]lc! lilrUlUtioU 
antl tlte Similitrit,y Of animal fossil remains, pror(h, as well as the geiil 
era1 character of tlie’flora, that the localities named in the iLl)OVt? table 
are referable fo the SilUlf3 gronp. Very fen species, howler, hare been 
oljservetl at more than one 1OCidit.y ; while, on the contrary, the species, 
most of them at least, are represcutrtl by :I very litlgt? iiuiiiber of apeci- 
niens. This fact, like the distribution Of the speoiw, illdiCi\tes w vege- 

tation of high la~id, covered with lakes, ~n-ili~l]~s, :ItJtI deep forests of 
conifers, with a thick undergrowth of ferns and shrubs. With a 
vegetation of this kind, the number of species is limited, ant1 these are 
generally circumscribed iu local groups. A \Veg&ation analogous to 
this, covered the northern half of Europe after the Drift period. In the 
Tertiary epoch it has its aualogue with the (Euiugen or upper stage Of 
the Bfiocene. 

I 
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$ 3.-DESCBIPTION OF SPECII~S. 

I hare described hwe only the forms which are considered :IS new 
sps.wi~s, with those, which though alredy known from 1~UI’OlJG ]lild IJOt 
yet been recognized from American specimen?. A few &o ,:lre re- 
;narked upon, which, represented by bet,ter specimens. ha\-e tllc’rr char- 
acters and their relation more clearly de6ned. 

The researches of the past year have added to the American ‘I’clrtiar.Y 
flora about one hundred species, of which sixty are new oues. 1’11;~ diole 
uuiuber re])reseuted in the bblcs of distribution amounts UOW 1ts llC:UY]y 

three hundred illld sixty. 
I have fOllOwed for the description the same plan as in 1’~ tn.0 

former annual reports of Dr. H:t>tlen, briefly exposed the (bwntiill 
characters of the species, and quoted references for analogles ~llc~llerer 

I conld final any in the publications of European authors, in waler t0 
obviate the absh!e of figlireS, which, tllOllgl~, IlOw :llreadJ’ 11X1(!: ‘. h:lW 

I 

to be resert-cd fbr a final report. 
Except for the speciulena found by myself, the names of tlw (liscoy- 

prers are carefu]]y recorded, with the localities where the fossil 1 :wnins 
liare beeu found. 

SPISCLES OF THE FIRST GROUP. 

Frond large, ljipinn:ltititl j pillnz opposite, decurrent U]lOll 11 0 thick 
facllis, long, linear, slightly ti1periUg to the point, equally lobed : ]O]JeS 

disjointed to three-fourths of their length, united by narrow obtuse 
s&uses, broadly lanceolate, obtuse, scythe-shaped ulbwnrd, 1~ iwiiiig 
more connivenl tOrvart1 the point Of the piuure ; upper piiiu;t Uloi~c alIt] 

more obtllselg ilntl less deeply lobed, pass& 0. to mereequal iiutlul;ltiolls: 
nervation nntlistinct, except the middle nerve of the lobes, 1%:Ilid is 
IlilrroTT lint well marlietl, nsccnding t.0 the point of the lobes; ~WOlltl- 

il1’P wius lJilII\ll(~l to the? rachis and to tile middle nerve, branc~liing ill 
:&ending, forming 1)~ nnastoinoses Of their divisions One or t,b 0 rows 
of large :lreOi:lt, alIt joining the borders in pari~lld reilIl&S. 

Large and splend’id specimens hare been obtained of this liwn by 
Nr. Adar L&es, of the School of Mines of Goldeu, to whom tllcb snrrq 
owes 1lliIU~~ ralnable discoveries. Tl~ennmeroua fragments relww~ltt tllc 
Cll>JlXCtC’W of tlJC \VlJOlO 1kOlld. Its consistence ix thick, CO~iilCCOll~ ; tllc: 

surface is suiOoth, nwrl~ polislicd j alld the details of nervat ~OII are 
recoguizable olily u]Joll flYlgfll~UtS which show the 1oFer SUlfilCC’ of t,lie 
I~iUUilZ, or whose upper snrf:tce is destroged by IUilCWdiOU. Tllc f’imti- 

P 
iicn,tions h:tw not been tliswwwtl yet,. 

Ilcrbiftrt.-C:oldou j HorltlI l’i~ble hlouutaia, A. Ltllil’S. 

W~~D\J-ARDIA LATILoI:~, vflr. DIINOR. 
Only small t’raSments of tllisform havebeen obtained at i:lilCtli Mtte; 

They represent the upper part of R piuns Of exact81q- the same t01 III and 
with the same mode Of division as the specimens of Goldeu. Tllc’ lobes, 
howe\-er, are much smaller, less scythe-shaped ; the hdilr will:, I’ollOW 
the racliis, as in the former species, going from the base of out Inidtlle 
nerve to that of the other above, formin, w thus a batId ou both :.itles Of’ 
the rachis, passing also in long areas np aud allong the middle 11:‘rre Of 
the lobes anil from their anastomoses ascending to t’he bortlc I‘$ awl 
forking twice. In the normal form, the veins, though thicker, :lm less 
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distinc$ and form two rows of polygonal areols in passing up to the bor- 
ders ; in this variety (?), the reinlets are merely forked in goiug up. 

This small form is closely allied to Woo&car&es n~ticus, Ileer, tliffer- 
ing, however, by the nervatiou. The fragmeuts represeutiug Heer’s 
species are, like those of Black Butte, too small for an exact comparison. 
I Iis described sliecimeus are from Greenland and from Alaska. 

Dnhitat.-Black Uuttc; Wyoming. 

.I'TEMS PENN~FORXIS, Hew, 
I'imm long, lirieal,-I:bllC(?ol:Lt(?, tnper-pointed, entire to above tlio uiid- 

cllc, nutlnl:&e upward, serr;lte at or near tbo point, tliickisb ; medial 
uerve thick, especially toward the base of theleaflets, where it is bi-grooved 
alit1 three-striated; veins in an acute angle of divchrgeuce, close, thin, 
~iio~f~l:JT siuil~le, or forkiug ouc0. The fragrueiits ol’ IWWX or l)inn:~~, as 
tlrsc:rihl here, closely ~vscri~l~lc! tlw spciex of lIwr, (IX Tcrt.. I Iclrct., I, 
1). 3S, 1’1. xii, ll’ig. 1,) tliKeriug sliglitly by the borders, \Ybicb, serru- 
late at or near the point, ;lre nudulate or distantly and obtusely den- 
tate above the middle, and eutirc downward. IIeer describes his spe- 
cies as serrulate near the poiut and entire doanward. In comparing 
our specimen to t.he figure marked a,bove, the dcut,iculatiou appears 
merely more marked iu the American form. 

This species has been described already in Ilavden’s Report for lS71, 
(1). 2S3,) from specimeus from Heuq’s Fork, too fLgmentary for posit,ire 
determination. 

11ubitat.-Golden, Col. 
PTERI~ AmINIs, sp.nor. 

Frond simply pinnate ; piunfe snbcoriaceous or t,liickish! short, about 
5 centimeters long, oblong-lanceolnte, broader at the middle, rapidly 
ta.pering to a slightly obtnse point, gradually narrowed dowuward, and 
rounded to the point of att;bcbment ; borders undulate ; nervation thin, 
but very distinct; veins open, curriug from tlre middle nerve to the 
borders, slightl,.y more deflexed downward in reaching the midrib, dicbo- 
tomous, noue snnple, or scarcely any, forking ouce or twice, rarely three 
times. 

DifYerent from the former by its nervation, shorter obt,nse piunq nndu- 
lately-crenate borders, and t8hinuer snbstance of the leaves. From P. 
areas, Lesclx., (Hayd&‘s Report, 1872, p. 35G,) it dialers especially by 
more distant and more obliclue veins. 

Hub&t.-Gold& ; raii l&the former, but obtained in better speci- 
mens. 
PTERIS ~~osh,Lesqs. 

I’inua: broadly-lauceolate or orate-lanceolate, taper-poiuted or acu- 
miuate, serrate upward! with creuulate or lacerate borders beloa; 
medial nerve thick ; veius obliqne, straight,, mostly simple, forking 
near or at lhe base, rarely :IIJOW tire niitldle, tlistaut8, parallel. It 11x3 
bl‘c~i li~~uerly tlescribetl -iu Sn1~l~leu~ent to Elayileii~s Report, 1571, (p. 13.) 

Kg its uerrat,ion and the form of its piuna: this species is re&ed to . 
I’. lonqijblicr, L., or to some of its varieties with serrate borders. 

~ftrl;ij,lf.-I~;ltotl Mouutaius, where the first incomplete fragments were 
discovered ; Goldcu, wbcre it was found iu more perfect specimens. 
L"1'lcll.IS SUBSI3IIPLl~x, sp. 1201'. 

l’iuu:c thick, coriaceous, simple, ontirc, line:lr-lancoolnte, narrowed in 
curving to the base, (point broken,) large, varying in size, from 2 to 4 
Wntimcters broad, and at least 10 to 12 centimeters long; middle nervo 
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narrow, deeply marked j veins distinct, simple, or merely fOrI< illg OWC 

near the base or above the middle, open, slightly curved dowl~ \~rd in 
passing to the borders, which are slightly crenate by coutracti~)u to the 
point of the reins. This flue fern is comparable to sonle s])'!cies Of 

DilnaYi. Jt clilfisj, however, from those which I have for cotlll)arison, 
by the directim of t,llc veins, which do not turn upWrd i l l WiclliUg 
the bortlers, blit .join them in the same curve aud degree of tlivergcuce 
which they follow from their point of attachment to the middle nerve. 

H(Ttrbitcrl.-Golden. Iti is iu the collection in many fWglUC~1ltS, IlO 
showing tlict point of the leatlcts. 

I'TERIS GARDNERI, sp. jior. 
Frond larv sillil)l\- j)illll:ltp; pint,:0 large, liiiwr, in I~iglll ;IIlgl(~ to 

tile ~ilCllis, s?Alc, r0;IIntlcYi to the b:\SCb, with chntirc:, tlc(~l~l~ 1111~1111:11<+ 
Iwrtlers; liiitltlle ,IC~I’V(! l~roatl, tliiii, groowd iii the 11Ud~ll~~, ll:ll I(*1lcbtl ()I1 
the borders j veins n(~:irl~- at riglit auglu to the midrib, abrul)tl~ c*Ilrwtl 
down at, the base or tlecurrin, 0. to it, forking 011cf3 uear the II:I~, ant1 
once, also, generally ubove the middle ; divisions or veinlets .i~lillt~l 1)~ 
cross-br:IIuAcs, for;ling here and there some irregular elongateti ~)IJ\~~o- 

nnl areolx. The pinnz are larger than those of 3’. penMjb~~~)~i~, but 
appareutly of about tbe same form. The species essen t,ially (1 i Ilkrs by 
its strong, thick reius, more distaut,: joiued by cross-branches, AX. 

&&tat.-Roof of coal-mines, Sand Creek, Colorado, A. Gn~t/~c~. 

Pinme narrowly-lanceolate, tapering to a loug acumen ; bord(brs uiar- 
gined, infloted,distaubl~ equallg serrate; medial nerve broad,bi-;:I,ooved; 
veius at, RII acute angle of divergence, verx close, dichotomous, SOIII~ of 
the brarialies uniting by aiiastomosis; snbstance very tllicli, co1 i:lcvo~ls. 
The snbstance of the lrafiets seems composed of two lnycrs j tllcl upper 
one, either scal1 or villons, is sometimes destroyed or erasl,tl as a 
pellicle of coaly matter. Through this crust the veins are so~~~what 
obsolete; but when it is destroyed, the details of nerration :IW very 
clear. The anastomosis or cross-branches of the reinlets is sorllcn-hat 
like that of Pteris Gcwd,reri ; it is, however, not as frequent. 

I consider this form as ident,ic:nl with Diplnzitm Xuellevi as tlc~scribcd 
in Heer, (Boerust. FL, 11, S, I’l.i, Fig. 2.) There is, however, a difK~l~c~nce in 
the borders of the pinmc, ahich, iu the European species, arc tloultly 
serrate, n-bile they are eqnallg aud simply serrate in tbeAmeric;l II form ; 
and in the cross-branches of the veinlets, which are not remarkcll in the 
description aud figures of Heer. It is probable t,hat the specimt 11s from 
Boernstadt had the upper surface covered by the coating of scaly tlrat,ter, 
and t.hat., therefore, the minute details of nerration were not obs~~ablc. 
Professor Heer finds the relation of his species to the living 3j/JNzivfu 
celtiflifolimt. Ours is r;&bcr comparable to some species of ~clo.~/if4~c~,~, 
like A. L(WXXW, which has also its veins here and there joiuctl 1,~ CUJS~- 
veinlets. 

&bit&.-Golden ; South Table Mount,ain. 

ASPII~~I GOLDIANUJI, sp. wov. 
Frond bi-tripinnat,ifid ; primary pinmc enlarged, broadly de1 toitl ; see- 

ontlary pinnrc linear, alternate, rapidly decre:rsiug in length in :~sceutl- 
iug, ,joiued to the racbis in an obtuse angle of divergence, altc,l,liatcly 
equally pinnately-lobetl ; lobes free for two-thirds or three-foil I t 11s of 

their leugt-b, oblong, obtusely or slightly acute, incliiied outsitlg : mid- 
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dle nerve distinct ; veitts 5 to ‘7, simple, slightly curved inward, parallel, 
obsolete, markittg the borders as slightly serrulate by t.heir impressions. 
Tlte substance of t’lte leaflets is subcoriaceous; the surface smooth ; the 
borders really entire, but,, as it is the case in species of this kind when 
they have a thick consistence, they are marked as apparently deut,icu- 
late by the impression of t#he veins. Both primary and secondary rachis 
are narrow; the secondary pittttm are sessile, not decurrent by the lowest 
lohe. 

This species is closely allied to A LTewwlatum, Heer, of the Boernstadt 
flora, dinbring by the tnore entire borders, more numerous tertiary veins, 
‘LX. 

JLrbitrct.-Golden ; .fottttd 0~15 in fragments. 

G~NIOPTERIS POLYPODIOIDES, Ett. 
Pintnc linear, lanceolate-pointed, remotely denticttlate j primary veins 

1)arallel and at equal distance ; secondary reins at an obtuse augle of 
tlivorgettce, apparently alternate, sitnplc, curved ittward. By the form of 
tlw lbiiln:u :lllil the distantly detitictthtte borders, the sl~ecin~ctis represent 
the JSttrolteatt species asfiguredattd described by theauthor in Mottttt Pro- 
mit~a flora. The veins are, however, sc:trocly discernible, as also the very 
snlall crc~ttttlations esposin g the points of the secondal:)- vcitts; the points 
of the tnitltlle veitts, however, are marked by sma.11, dtstittct teeth. The 
itlctii,it,y of this form with the European species is not quite certain. 
Its ttctrr:tt,ion is vcbry nitdistinct. 

~~I’IIENOPTI~l~ls MI~JIllIZANACEh, 9. now. 

Frond bi-tripinnate; primary pinttn: long, li!lcar-lattceolste, rigid,erect, 
or at it narrow angle of divergence; tert#iary pintta short, oblong-lnuce- 
OliLte, decnrrcnt, clrcply and equally &G-lobed ; lobes oblong, acute, or 
slightly obtuse, disti&%, to neai the base, sittgie-nerved. -- 

This is nerhans a varietv of 8. eocelzica. Ett.. described in IIardett’s 
Report foi IS’i!& (p. 376,j G species very corn&on at Golden. I”t has, 
however, a different~ncies, especially by its membranaceous shining sub- 
st,attces, the rigid divisions, the tnuuh shorter ultimate pinnae, the more 
distinct narrower pinnules, and thedecurriugbaseof the secondary pinnae 
joined by t* ntargiti along the racltis, &c. 

Ha.Ditnf.-Golden, rare, A. Lal;es, 

~l~l~I5NOL’TlCI~IS NI(:MCANP, Sl’. ‘X02’. 

I~rontl l~ol~l~inttate j seconthtr,y (?) pintt;c narrow, littear in outline, (as 
tnnch its oatt lbe seen front tlte fragments ;) terl;i:trp pittnrc at a right, 
811,glc oi’divctrgettce from t,he narrow slightly-mittged rachis, short, sessile, 
(the lowest l~iuttttlc~s coveritt g the rachis by their borders, but not decur- 
rent,) linear, abrnl)tly narrowed to a small obtuse terminal lobe, pin- 
ttatcly deeply-lobed; 1)innules ittright, anglesto theracltis, free to ttearthe 
base, oblol~g, obtuse, uttdttlately pittttately-lobed on the borders; middle 
vein sc;~rcoly distinct, alternately pinttately-divided in 4 to G pairs of 
rcittlets, curving downward, and forking once, except; the upper pair, 
wlliclt is sintl)le. The surface seems to be villous or squamose, covered 
as it, is by a l&~lr lntlverulettt thin coatittg of coaly matter. Tite nerra- 
t.iorl of this snecies is ntcroid. somewhat like that of Pteris blechoides. 
Uecr~ (FL TeEi llelv., i, p. 4d, Pl. xii, Pig. @;) the form of t,he leaflets 
r&m it, however, to the geuus Spheuopleris. 

IZubifa!.-Black Butte. 

LIUQUEKSUX.] PALEONTOLOGY-LIGNITIC FLORA-SPECIES. 

HYMENOPIIYLLUM CONFUSTJM, 5~. not. 
Frond polypinnate ; tertiary (9) racbis grooved, thicl?, dirisiolls in au 

open, nearly right attgle of divergence to tlte maitt rachts, dichoc w~ous ; 
pittnttles cuneiform, enlarged upwa,rd, dichotomously tltrc>c,. !nany 
times divided in liuear, short obt.use lobes, eotered each by :I stntple 
veinlet diverging from dichotomous brattches of the pritnary rei I I S. The 
divisions are decomposed many times, the la@ pinnule bein:: only 3 
millimeters lottg attd 14 millimeters broad, * all are crowded a11(1 mixed 
upou nttother. The surface is tnittutely punetulate, as if it 11~1 been 
totnentose or ciliate. The specimens are fragmentary. 

Habilaf.-Golden. 

SELAGINRLLA BERTIIO~DI, 811. 1202’. 

Stertt slender, spreading, 1 ,rostrate(Z): or creeping(?), dichc 1 t~totts, 
divisions sitttpl6, or the longer ones the lowest, also tlichototttotts : Icares 
four-ranked, bx two rows ofallternate distichous linear-oblong, li~lgnlate, 
pointed, lottger leaflets, spreading on both sides of the stern and b1,:1 t~chcs, 
and two rows of small oval or nearly rottttd ottcs, closc:lg appressc (I to the 
base of the longer leaves and covering it. The distichous le:t !Itlts are 
:‘, to 4 tttillitttetc~rs lonc and 1 millitneter wide. the small ones I ~ss than 
1 tt~illiinetrr sqitarc. “’ J!his fine species greatiy resembles sont(’ species 
of our time, like S. sfo1o/lifera, 8. Jlartettsii, &c. Its characters :tre dis- 
tittctlp recognizaMe. 

lZnbiftrf.-Goldell. Discovered 1)s Capt. IL Berfhxc?, to K~~OIII tlic 
snrrcy owes l,he coititt~ttt~ic;~tiot~ of this reninrkabl~~ species. 

Stem tllidi j its sttrfitcc irrcgttlarly wrinltletl lettgt~hwise, not caostatc, 
cotttractcd at t,lte articnlatiotts, of wltich ottly otte is seen ttpntt tltcb sl’cci- 
niett in the tnidclle of the stein. The articulation bears the SWI’S of 
four branches, marked by whorls of somewhat undistiuct, closc~ KISS, 
ettlargittg from the center to the circumfereuce. The charact crs are 
not sttfficient,ly discerpible ; the scars of branches are scarceI)- distinct, 
a#ttd the stem, apparent,ly crushed above or below the articulation, is 
nearly half as large on one.side of it as on the other. It may rckjresent 
a root of Episetum marked arouud with the scars of rootlets. 

H&if&.-Sand Creek, w. C. Hobttes. 

SEQUOIA LAIXXDORFII? A.Br. 
Is rc~l~rclsc~tttetl by sm:dl, somcwhnt obscure specimens. Tl1c1 lcnv-cs 

arc slightlv shorter. 1 t ix the only digerence which tttit,g be 1~~111ar1;cd 
in contpnr~ttg it to t.ltc ttnmerous figures published of this sp(s(*ics by 
European authors. 1t tttay represent the same species as Abieti tes du- 
bitts, Lsqx., from the 1:atott mottntaitts. (Hayden’s Ileport, lS’s!!, p. 34’7.) 

Ilabitnf.-lhck Butte, above main coal. 

Snmhs(!j GRAiuDIF0LtA(‘?), Uttg. 
The lower half of the leltf only is preserved upott the specinrc-Ltt. Its 

base is rounded to the petiole, t)ltree-nerved from the base or irrrgu- 
1:trl.v five-nerved by the division, ttear its base, of otte of the 1nter:lI vel~rs, 
and on the other by a ntsrgittal veinlet coming out from the top of the 
petiole; tnidtllo tterve and lateral reitts crossed by few thin l~111o1trs 
or oblique nervilles. The nervation is similar to that, of Unger’s ::pccies 
in Sillog., (Pl. ii, I?@. S-S;) the form of the leaf, however, dif?ers, i! beiug 
rottnded to the pettole, not cordate. 

IZ&itnt.--Es& of Colorado Springs, A. C. Peale. 
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I’J,ABICI,LARIA LONGIRA~IS, Ung. 
Leaves very htrge, as seen from numerous fragments j rys :tttnChCd 

itt a.11 a0ute angle of divergence to the very narrow mchts, obtusely 
citrinate, marked in the length by obtuse equal strim less than one mii- 
iittteter apart ; cpiderntis compnr;~ticeiy t,hick. As Unger remarks it, 
the rays are not duplicate or folded in their contact to the rachis. The 
sl)ecics is rel)resented by matty sl~ccimens ; it appears ideuticai with 
that tlescril~ed by Unger. 

Hobit&.-Divide between Yellowstone Lake and Snake Biver, Hay- 
(7~1~ ; Raton Xountaius, Golden. 

.I~l~Attt~:l~I.Alt.lA(?) JWIC’t’t1’Rt:A, ~1’. VOP. 

Twoi~agtttents rrprcstmtittg the base of an apparontiy large l~altn~ieaf, ’ 
with very uutncrous rays, CiO to 80, actttely carinate, nerved j primary 
tt<Lrvcs n little more tjlian 1 n~iiiimeter distnnt,; secondary vains rnry tjhin, 
slightly disccrttiblc ; top of the rac:itis or petiole iiat or etthrrgcd ou the 
sides, rettilbrm. Joined to it is a small raceme of cgiindricai obioug 
obtuse fruits, tapering to ;I slender peduncie, narrowly striated in the 
length, slightly flatteued by compression, 1 centemiter long, 4 centime- 
ter wide in the middle. Pour of these fruits arc attached to a common 
pedicei, psrtly imhedded into the stone, alleernnteiy diverging frotn it 
lq- sitort peduncies. 

&cbiitrt.-Golden. 

ERIOCAULON(?j POROSUM, 627. TZOZJ. 

Leaves bnsilar, rosulate, spreading, eutire, linear-iaucoiat,e, broader 
at tlto tttiddle, gratiu;tlly tapering upward t,o a slightly obtuse point, 
autl tlowtiw:ud to ;I very short lW,iolcd bnsc ; tticdi~li ttervo Itroad, con- 
cave ; lateral vcitts two, nearly parallel, with appareut ramitlcatiotts to- 
ward the borders, formittg rottud polygonal small areoize. Theleaves are 
thick, of a spongious textttre apparently ; the meshes along the borders 
are not distiuet, and umy be formed by contraction of the epidermis. 
1 do ttot find any species to wlticit this form may be comparable, except 
tit0 1~~:~~s of so1110 iargo rossulat,o Eriocaulou. The specimen is cut 
titronglt by rootlets nearly as titi0k as the leaves are broad. 

.&bitctct.-Saud Creek, W’. V. lZol,nes. 

%tN~;llWl’lWS(?) lJNl~~JTXlWS, SJI. ‘l&O??. 
l~ragttiottt~s of large Iraves, whos0 outlines are not preserved, ecluaiiy 

nnduiate on the surface, marked with obiiquu, distiuot~, parallel prima’ry 
reius. 2 millimeters distwnt,. with 8 to 7 verv thin iutermediate reinlets. 
The &rfaco is oorered.witi; a thick epid&&is or the leaf is subcoria- 
ceous. The surface-uttdttlatiotts are formed by deep furrows, which, how- 
ever, are tnore or less distiuct, and which do not cut t.he connection of the 
voitts. There is-no trace of rachis to which the fragments of an evi- 
dently large leaf may have been Macited. 

1:rattclies sicndcr, straight, irregnht~rly forkittg, bcnritig oblattceoiate, 
sq the-shaped, very obtnsc, small leaves, with the ba,se descending or 
tl&urrittg &t;g the stem, j&nod to it, by & retry sitort, t,itickish pethle, 
:tt)t)cL:trittzz like a swelliup of the narrowed base of tlte leaves. The 
l&;res -at% about 7 tttiiiit&ers long, 24 miliitnetors broad toward the 
point where they are broadly rounded ; they curve downward from the 
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poittt, of attachmetit,, appearing placed np~tl tile delitkr stell~, ( ,l’ racllif$ 
in a spirn.1 order. Thc:y are of a thick cotlsisteuce , * their 5111.1 :I(+0 cov- 
ered with a coatiug of ooaiy matter, obiiteratiug nearly erel’h mice of 
nerration An undcfitted medial nerve seems apparent on sottt” leaves ; 
hut it :n;t~ be a mere’ littenr artificial tlepressiott. Ott otlttat, lea’ves, 
del)rivetl of epidermis, som0 t,hin st8ri:r: running l~arnliei and lt~l~::tii\\-ise 
arc recogttiz:tl~lc. 13~ tlte t]ispositiott of tlt0 br;utcltcs ilt:tl Of tlllb ltYL\,eS 
these vegetable fragtttrtits resemble those figured bx Scltitnpc~t~ :tS illtts- 
trationof the gcnns Rhi.xcndou, Sap., (in Paleont.Veget., Pl. lxx: . 1%. S.) 

11a6ifcrf.-B1ac.k Butte, burned shale nL0Y-e tile rt~aitt coal. 

1’01Ymlw 3tt’TAl1ILls, liccr. 
(he leaf only, represc~tit~itt, m a stttnii fom, (like that of IlcerY lCI~br. ‘I’M. 

Helv., II, PI. 1x1, Figs. !I, 1O.j The ba,silar reins are also attaclt<cll to tlto 
mitlclie nerve, a iitbio nbo~e the borders:aud opposite, with tiucct lairs of 
a~iternato secondary veins above them, ail in BU acute atrgic 0C diver- 
gellot?. The leaf, Iron-ever, does not appear coriaceons. 

X&it&.--Black Butte. 

POPULUS EIELIADUM, ullg. 

Leaves broadly-ovate, round-truncate to the base? long-l~~%oled ; 
borders entire, merely undulate toward the point, ; lower SC ~~otttl:tq 

. reins opcii, margina!, tltiu, the upper oues para,liel, close, sittiph~, or fork- 
ittg ouce, ascending 111 an ncttte angle of divergence ciosc to tltca I~rtlers, 
where they curve. By its form, the direction of the lateral rein? ;~scrntl- 
ing stra,ight to near the borders, kc., t,hia leaf is similar to that tl~~ribrd 
by Unger, (Pi. v. Sot&a, 13. 37, Tab. xv, Pig. 7,) digeriug, ho\\ f’vcr, 1)~ 
t’itc sccottdarg yeins more ttutncrotts attd at er/uai tlist,ancu; :t II ~‘liwtwe 
wit ich IllitF I)0 ttterely CitSU;li. 

I~~6itnt.-Goid0n. 

SALIX INTEGRti, A. Cr. 
Leaves entire, linear-lanceolnte, taper-pointed or noutnirmte, t~.~t~owcd 

or tapering to the pctioi0; lateral veins mostly opposite, in ;OI actit 
Ztllglc~ of tlivergottco, tll0 1oWCSb pair less 0lH31 11tilt1 t,lto tt])]Wt’ ~~ttc’.S, at 
least in tit0 leaves mit.lt n tapcriitg base. 

We have specimens of Goltiot~ and of Black Bnt,te ; iu these l;lst, tltc 
ic>arrs Rr0 more routttlN1 to tltt? short prtiolc, and tlt0 scwu~tl;tty I 4fiitis iII‘(’ 
ail tttttlc~r the sat110 att~lo of tiivcvgottcc. Tltoro is, IIOWWW, IIO 111;1rlrc~t1 
difrereucc, anti bot.11 forms agree in their cltarnctcrs witit the 1, YIN’s of 
this species as described by Herr, (3’1. Tert. Heiv., II, 1). 32, 1’1. Ixviii, 
figs. 20-22.) Tltenervation of the leaves of Golden is the same as Fig. 21, 
while t,he form of the iearcs of Black Butte more closciy rc~~r~~ttbies 
Fig. 22. 

&bitnt.-Golden and Black Butte. 
MYBICA TORREYI, Lsqx., VW. MINOR. 

One leaf only has been found of this vnriet.y (%) Leaf shorter, {Itortcr- 
pointed, less gradttaily decreasing downs-ard to the petiol0; I~rd0rs 
deutioulato, mit’h cios0, smaller teeth. No other difference WI barates 
this iea,f from the tqpicni form described from Black Butte in Xc t bort for 
,X372, (11. 302.) It 1s probably a mere local variety. 

Hubituf.-Saud Creek, Colorado, A. Gardner. 

BETULA GRACILIS (‘d), Ludw. 
Species represented by only one ovate, obtusely-pointed leaf, nonequal 

at the round subcordate base; borders crenulate; uervation ~~tmpto- 



.- 
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Leaves oblong-ovate, trnucate-cordate at base, obtuselg-pointed, eu- 
tire, undrdate, lwiininerve j secondary veins nearly; parallel, distant, OU 
nii acute aiigle of divergwce, t,lie lower pairs only slightly more open and 
opposite, camptodromc. The substance of t#he leaves is subcoriaceous; 
they arc short-lwtiolcd :wtl some of them uueqoila~teral j the lowest pair 
01’ srcoiitl:~ry wilts is l’r~iu above the base of the lwves, and under them 
tlwrc arc s&l1 oiic or two l):lirs of shorter, thin, mar~ginal wiukts cnrriug 
tlowuw:wd and followiag the bortlers. The species is, for the form of 
t,lie leaves, coml~;ir:ible to Quercm jirgiji~lia, Gijlqb., of which we have 
specimens from Golden. But thei!errntion illld areolatiou are far differ- 
ent’, ant1 similar t,o that of Piic7~8 c7~wicdafa, Lesqx., to which, also, the 
sj)t~c:iw is l.t?lil;dLt’tl 1)s tlln g::cll(~iXl out liue Of t,lle lt%veS. It may be a 
v:lric!ty of it. 

l~f%\‘tv cori;iwow, i~lic~rnl~oitli~l i l l orlt,liirc?l:ii.1St~sl iu t~lioi~titl~llt~,~:llllt!:ltC, 
aiitl tmtirt: t’i~ou~ tlitr iilitltllt: tc, 1,lic hst!, slightly lolwtl with short, :wule 
lobes, l~~O~ldl~-1i~~l~t~Olilt~ to tllc Itoiiit :Wd Shllgly dt~lltalc, the acute 
teeth beiiig nearly as long as the lobes aud all eqnal; nerrat,iou plats- 
noid ; areolirtion uiitlistiucf. This leaf might be considered as 2% sollllg 
leaf or a form of Plalnw7rs &$enii, Nemby. It differs, however, greatly 
by its cuneate base, the sharp, brorldly-lituceolate, long, equal teeth, and 
the thick, coriaceous leaves. Thk base is destroyed. 

&bifut.-Golden ; coulmuuicated by a. Lnlces. 

&Xl’OChRPIDlUX OLiWZDI~FOLIUM(?), ung. 
A single leaf, elliptit~al, acuminate, narrowed to the base, slightly 

uiierliiilateral, peiiniiierre,; borders obtusely unequally dentate, entire 
near the base, which appears slightlv decnrriug upon the petiole; sec- 
ondary wins thin, parallel, more oblique on one side ~~IIRU ou the other. 
Though this leaf is sntallcr thail those figured by Unger, (in li’l. v. 
Sotzka, p. :I$ Pl. xiv, Pigs. l-2,) and by IIeer, (in PI. Tert. LIel\-., II, l>. 
50, PI. lxsxiv, Pig. 8,) I have scarcely any doubt about its idsntitx mit,h 
the European species. The surface of the leaf is crumpled; its sub- 
stance appears rather thin. Except the difference in size, there is no 
ch:lr&er indicating auy kind of diff’erence. 

.IIabit&-Goldeu, A. Lakes. 

I’ISONIA RACEMOSA, Sp. 1202’. 
Leaves small, entire, thickish, rather membranaceous, oborate, round- 

obtuse, gradually narrowed to A tlexuous petiole, penninerve.; lateral 
veins, four pairs, ou an a.cutenugle of divergence, powllel, curving quite 
near the borders ; areolatiou obsolete ; fruit,s or unopened buds(I) in 
bwnchiug corymbs or clusters of 6-S pedicelled, either erect or horizon- 
t.al or pending achenia(?), which are short, na.rromly ora,te, acute, with a 
truncate base - , lledicels filiform. This species is closely- allied to I’. 
t~c,l,ict7, Ett., (171. v. Iliir., p. 43,Pl. xi, Figs. l-32,) difl?ring especidl,y by 
its n~uO11 &Ortjpr :lCllt~Oiil( $) in more divided racemes. D’Ettinghauseu 
compares the fruits(?) of his species to t,he unfolded buds ?r tjhe ova,rie? of 
some l%m~ in. In the American specimens, these ovaries appear hke 
ripe small seeds, their tcgument being a tlrlo shell, and the inner sub- 
stance, t,ransformed into coal, appearing as a small nntleL split in two. 
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Though these remains are referable to the same kind of veget:ilbles as 
those published by D’Ettinghuuseu, their ,relation to the geniw ~‘iao?~ic~ 
is uncertain 

flabit&.-Black Butte, very rare. 

CINNAXOX~J~~ AFFINE, Lesqx. 
From the comparison of a large number of specimens reln~(wnting 

various forms of this species, (mentioued first iu ,411~. Jour. ‘;I*., wt. 
xiv, p. 206,) it proves to be, as I snl~l~osc~l, a mere variety 01’ (‘. Nia- 
sissQl>iewe, Lesqx., described in Trans. Phil. Sot., vol. xiii, p. 41% 1’1. xix, 
Pig. Y. 

H&ifnf.-The species is common at, Golden, and found iu tll:, whole 
thickness of the Xorth &lerican lignitic measures. 

This form has becu described from fragmentary spccimcns a:: (‘iwtrr- 
I~IJ~ZIJJL I~fJ’ossJrJr~.~slfr,i, llc’er, in Report for lS52, (1). 3%) Vro111 :I iii01u 
coriiplctc Iwt; it :ilqwars referable to IIeer’s species as tlwc:ril)c~tl j II lTl~)i*. 
1Ielv., (vol. iii, p. 315.) 110 S:IJS that tlio learcs are ov:itc-h1~~ c7mtv, 
IOUg-i~~!lllllill:ltt?, triplcirw~ed, with the n~itltlle aiidlaterai iit’rv(‘s I~i~:ti~c~li. 
iug, reiuiirking still that it differs from 11. ~?WhSkJ?JUmX, ung., I)\- the 
equilateral base of the leaves and the laterd \-eins at n more nc111ca iinqlo 
of divergence. III compnriu g the americau leaf with TJnger’x ~~w&s, 
the same difference is marked as that indicated by Beer, and it :I 1lpeaw. 
therefore, that these leaves of ours are, if not identical? at lwst wry 
closely allied to the Eoceue species of England. 

Habifut.-Golden, Capt. Berthoud. 

DIOSPYROS BRACIIYSEPALA, Ileer. 
Leaves brondlp oral or slightly obovate, obtuse, nnrroved in :I curve 

to the base, eufire, rather membranaceous, but uot thick ; se1 IIII~W~ 
veins alternate, curving to nud along the borders, mostlysiurplc 01’ with 
fern branclws, deflected downward in reaching the middle nerve. ‘I’llough 
bhis leaf is not in :I perfect8 &ate of preservation, the details 01’ ;1re01;1- 
tion beh?g obsolete, it agrees in its recognizable choraaters witlt I Ic>er’s 
description of t!le species in PI. Tert. Helv., III, (1). 11, Pl., ca:i, Vigs. 
l-l&) resemb!iug especially Fig. G for its form and F’ig. 8 fbr the Ilerva- 
tion or the distribution of the lateral veins. Leaves of the S~I:IC’ kind 
hikve been described in Report for 18X, (p. 304,) from Black Bat ;c. 

H&it&.-Sand Creek, Colorado, A. R. Xarw&. 

VIBUIWUX ~~AJx~x’~\TAT~x, Lesqs. 
This species is described from Black Butte, the only locality 11 ilcre it 

has been discovered till now, in Report for 1858, (p. ;;d~.) By iis hize and 
the nervation of its leaves, it is related to Vi6urnusz (ligaf&*‘ln7, Sil i’., (VI. 
Pass. de Sezannf, p. 3i0, Pl. is, Pig. 1,) distinct, however, by tllcb more 
tapering point of tbis last species, aud the form of its trianfrui;ll, ~rmre- 
times double dentate teeth. The author remarks also t’he ~l~lation 
of his species to the american liviug V. lantanoides, aud to V. , IYX+~WZ, 
Thb. of Japan, to which the species of Black Butte has still more :!flinity 
than the Eocene species of Prance. 

VIBURNUM LAKESII, sp. ROZL 

Leaf COrklCeOUs, rOll~ld in outline, obtusely(?) trilobate (the ul)l, ‘r part 
iS broken,) with obtuse sinuses; serrate aloug the borders to llcar its 

26 G S 
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base, borders and teeth thicker nud membranaceous or cartilaginnceons; 
three-nerved from t.he base, lateral nerves thick, much divided, divis- 
ions branching also like the secondary veinH(, which are nearly at equal 
distauce from the primary onesaud parallel, few,opposite, all the brauches 
going 111) t.o the poiuts of t.he teeth. The species has a close rclat,ion to 
1: WUW&U~W+ so abundant at Slack Butte. It has the same type of 
nervatiou, but is, however, very different by the thicker sobstance of 
the leave’s, the thicker pri;nari and seco&ry veius, the three-lob&e 
form of theleaves. and the trulv serrate (not dentate) borders. The base 
of the leaf also is’a%ruptly tt&&l dowiward or n&rly truncate. The 
species is a very fiue one, and it is regrettable that it is represented as 
Set by a single fragmeutary specimen. 

.HaQita.t.-Golden ; communicated by A. Lakes. 

CORNUS STUDERI,H~~~. 
Leaves variable in size, entire, oval-lauceola,te, taper-pointed or acu- 

minute, rounded iu narrowing to the petiole; lateral reins simple, par- 
allel, curving in passing up to near the borders, along which they join 
each other in festoons; fibrillae distinct, in right angle to the veins, or 
sometimes diverging upward. This species is represented by numer- 
ous leaves of different size, the largest at least 14 ceutimeters long, 
with 12 to 14 pairs of veins, (the base is broken,) the small leaves only 
(;a centimeters long n?ith 0 to 10 pairs of lateral veins. The lowest veins 
are always closer than the upper ones; the&e near the top become nearly 
parallel to the midrib. The substance of t,he leaves is thickish and 
xomewliat coriaceous. 

Uabilat.--Goldeu. It is also cotntnon at Evanston. 

CORNUS nOLi\lESlI, Sz,. nov. 
TlJo tlplwr 1J:trt of :bti OVtttC~l~tllC~~li~tO entire leaf, with sccont1nr.y 

veins thill, vcr~- distant, altcrnatc, muoh curvc~l in passing up iii au 
acut.e angle from thu middle nerve toward the borders. The point of 
the leaf is broken. Thou@ the specimen is fragmentary, it represents 
evident.ly a clo~mu specifically distinct from t.he other fossil species by 
t.he great distauce of the secondary veins. B.v this character only it is 
distantly related to C. Buchi, Heer. 

Habitat.-Bituminous shale, Coal Creek, Colorado, TV. I?. Hohes. 

CORNUS ORBIVERA, Heer. 
Leaves round or broadly oval, entire ; rounded upward to the point, 

and also downward to a short, curved petiole; medial nerve t,hick; sec- 
ondarv \-eins deep, t,hough ‘narrow, iutlated at their point of uu~otl to 
the nIldrib, Which they join in a broad angle of divergence, arched in 
ascending to the borders. The substance of the leaves is thickish, the 
surface rough, sccoodary veins all simple, efitced dose to the boralers, 
the lowest. in right angle and marginal. The nervilles are close, oblique 
to the veins, simple or branchiug. 

Habltnt.-Goldeu. 

FICL~XBIUX TENlJIFOLIIJI\Iy Si>. 11O’U. 

Leaves cxnctlx round, peltate from the middle, small, S to 0 centimeters 
iu diameter, of a thin texture., rrith flat, undulate borders; primary 
nerves 13, equal and at equal dlstauce, bhin or narrow, nearly simple or 
gparingly brauahing, crossed at right angle by nervilles, which by mmi- 
fication form large square areas. The led shows the upper side some- 
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what convex at the center. c The species is represeuted by two LCXWS, one 
of which is in a good state of preservation. 

[ The esseutial difference between this a,nd the next consists in tile thin 
substance ofits leaves; tl~evei~rss~arcelyranrified,audtheirdi~~si~~~~s not 
half as thick ; the sorf:tce smooth, not rougheuecl by the S~COlJthI’~ :IU~ 
tertiary uervat,ioti, and one l)rimiWy nerve the less. INYereuccs of the 
SilRle kiucl are. however, rem:lrlieil sometimes between 1WVrs Of tile 
same species of our time. Iu iV. Z~&UNI, for example, the uppe!’ surl’:\cc 
is gf?lJeril~ly smooth, ant1 the nerratiou less tlisbinct, while tht> lower 
one is coarse, with the reins :IpparentlJ- thicker; ii1 the s:imc sl)tat+s the 
tissue of the leaves is thicker ;uiil harder in the floathg leaws l!la!l i:l 
those raised above water hy longer pedicels. The difference of OII(~ IWITB 
the less might also be considered as of no raltle for a specific tlistiuctiou. 
However, in the numerous leaves of N. lutes, large and s~tJall, the 
primary nerves are always of the same number-21. Both thvsc fossil 
forms have no trace of a middle nerve j at least this one has IJOIW ; ht 
the leaves represeutiug the next described species has, between t,\vo of 
the veins, a split, which mayrepresentthe medial nerve or take its place. 

Habitat.-Saud Creek, A. Gardner. 

NELIMI~JM LAKESIANUM, spnov. 
Leave5 coarse, thickish, peltate, exactly round, wi.ith the pctiok? WIJ- 

tral ; borders turced clown ; center concave, regular ; all the veills, (I 1,) 
equal in thickness, equally diverging from the center to the circum- 
ference, deeply marked, branching near the borders, crossed b>- thick, 
flcxuous nervilles at right auglcs and disjoiuted ; surf&co rough. Tlliti 
species is rel~rcsciit~cl bg tlircc: specimens of the swuc! fbm, 1.~1b SIII:III 
leaves aud a much larger one. They diEer from II’. lZz&i, Wt., (N. AIt. 
Promina, p. 36, PI. ii, Fig. 1,) by the central point of :Ittnc:hurcnt of the 
pdole, the nbseuce of :I thick branching priiioipal or midtllo IN~I’\-~~, &t*. 

A number of nuts or fruits, which I think ret’er:tblo to the S:IIII~ slbc’- 
ties, have been found at the same localities as the leaves. They :trl? 
cylindrical-oblong, truncate at base, with a small central mnnrilla. or 
round scar, representing the point of att&~ment at the base of the alve- 
olTe of the receptacle; covered by a t,hin, shelly iutegnnreut, aud 01 ltnselv 
l~ointed. The poiut is crushed in all the sl>e&nens. They are cc,rn~~ar:i- 
tively of large size; nearly 2 ceut,imeters long, 8 millimeters ii1 di;!lueter. 
The forms of these fruits is somewhat like that of those of our 17 
Euteum ; they arc proportionally longer, however, the shelly 8111 I’ace is 
thinly lined or striate in the length ; the basilar scar markiug thu poiut 
of attachment is 14 centimeters broad, slightly conical or convex ltointed, 
with a rough surface. 

Habitat.-Golden ; discovered and communicated by A. lktlic,~. 

MAGNOLIA LESLIZYANA, Lesqs. 

Represented by the upper part of a rery large leaf, its widesf part 9 
centimeters broad, rounded in tapering to a point ; lateral vei-1s pnr- 
allel, distant, at unequal distance, at the same angle of dirergeltcc, a~1 
curving to aud along the borders, as in the leaf described from Missis- 
sippi in Proc. Phil. Sot., (vol. xiii, p. 421, PI. xxi, Fig. 1.) The III:W tlis- 
tant of the secondary veins are separated by shorter, more trl) ‘II, ter- 
tiary veins, as marked upon the same figure. The tertiary ne .vatiou 
and areolation are distinct, and evidently refer this fragment to a NCUJ- 
nolia. 

Habitat.-Golden. ’ 
I 
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'l'llis species is described in Hqdeu’s Report for 1872 (1). 3SO) from an 
inlporfect specimen. \Ve have now a nearly entire leaf, J-palmateiy- 
wrveil, round-square iu outline, obtusely 3-5-lobed, the two lateral priu- 
cipnl lobes short obtuse, the middle oue broad, nearly round, base of the 
l(‘i\f deeply cordate or nuriclcd, marked by two simple marginal veinlets 
(*owing out from t,he round point of attachment of the petiole, and de- 
scending toward the borders of the auricles. The three primary nerves 
are ramified, the lateral bearil1.g two or three outside brauches, the 
middle one 3 fern alternate pairs. The nerves, at least the primary 
divisions, are craspedodrome ; their largest branches also ascend to the 
point of’ the lateral shorter lobes. Besides the analogy of form of this 
species V&Ii .&us I)owbeyoljsis, Heer, remarked in the first description, 
(7oc. cit.,) its relation to I). tridem, Ludw., (Paleout., vol. viii, p. 127, 
1’1. slis, Figs. 2, 3,) is lN3ticeil~ble. 

~~labita2.-Golden, in the white sandstone overlying the lowest coal- 
b(%lS. 

~)OXBEYOPSIS GRANDIpOLIA(?) Dug. 
A mere fragment, refiirable ho this species described by Tinger in PI. 

Y. Sotzlrn, (p. 45, PI. xxvii, Fig. 1.) This fragment shows six principal 
wins from the ~iatteuod top of n thick striate petiole,, with strong ner- 
villes, dividing iu the middle of the space between the reins, and form- 
ing large, square, or polygonal areolx?. The specimeu is, however, too 
Iril~meutary to allow a satisfactory comparison. 

iYabitat.-Goldon, South Table Mountain. 

~IZTPIIUS DISTORTUS, Sl’. ?tO’E. 

Leaves large, membranaceous, entire, at least near the base, where only 
the borders are distinctly preserved, round obtuse, enlarged on the 
sitles, abruptly rounded and slightly cordate to the petiole, l)almntely 5- 
~tcwed from t,lie base ; mitldlo nerve simple, not brillldlillg ; lOWeSt 
yeins thin, merely lU:lQiUill veiulets; middle pair of lateral nerves 
divided in 3 to 4 branches curving upward; nervilles close, numeroup, at 
right angle to the middle nerve; pctiole comparatively long, 2 ceutlme- 
trys. The uerratioll of this slwcitjs is similar to th::t of %. j)lwiae?-cis, 
II(w, (Flor. Tcrt. Helwt., 111, 1). 56, IX cliv, I I~. ‘q’m 31,) as marked upon the 

l,ight side of the leaf; the secoutlary veius are, horrkv-cr? less numerous, 
1110rc distant, loogcr, ;iiitl i i i it more mmto angle of direrg:cwce ; the mid- 
dh? 111:lTc 11as 110 brNlulles~ and t,ho nerrillos are closer, numerous, par- 
;IIIrI, iltld continuous from the middle nerve to the borders. ‘The leaves 
:~rc! mostly unequilateral, or more eularged ou oue side, and irregular in 
sh:~pc, either rouutled or more narrowed to the base. 

CEA;OTIIUS PIBRILLOSOS, I;eSqx. 
snecies described in &port for lSi2, [p. 3S1,) from imperfect specimens. 

Otlt&s of the same kind haw been obtained ; one shows a deeply cor- 
(1;1ie base, broader tbau auy of the same species, ‘i-nerved from the 
base - esterual reins merely margiual and simple, the lateral OIICS 
br;lllFhiug, eppecislly iu the upper part of the leaf; surface crossed 
by- c:losc, distinct nerrilles, iu right angle to the veins, continuous. 
This leaf is coriaceous, and does not shorn my trace of nreolation j i%e 
wrvilles are scarcely half a millimeter apart. 

. 
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ITabitut.-Goldeu, Black Butte, kc., rare. 

RILWNUS RECTINERVIS, Heer. 
A fragmentary specimen found at Coal Creek, Colorado, by 11. 1:. 

illarzci~le, is referable to this species. The leaf is, howrvrr. shorter 
and broader tha,u those representing this species from Black clltte, the 
Ratou Mountains, aud Golden. 

RHAMNUS GOLDI~NLW, Lesqx. 
This species, described in Report for 15, (p. 353,) is wry COI~I~OLI at 

Goldeu, and its numerous leaves, as seen from the specimens, :tw cs- 
tremely variable. The smadl form is oval, obtusely or abruptly 1wintt4, 
rouuded at base to a short petiole; lateral veins close, 3 milliuw (‘1’s tlis- 
tant, more or less riutritied, espe‘oinlly in the middIe or near tllc ItilSO Of 
the leaves; nerrillcs uearly as thick as thewius, very close, iLtI(l oljli(1w 
to the veins. This form closely resembles Bcrc7w~& n~~llfiwr~~c c, IItw, 
differing merely bx l-he narrower, more lnuceolate form of thus lwvw, 
more rouuded or cordate at the base:+by the.nerrilles more 01 iique to 

the secontlnq- veins, and b?- t,heir REVISIONS, the reius being al I simply: 
iu Bcrckemin. To this species is, perhaps, referable the small !cs:tt‘ t’ro~:l 
Marshall, described as B. pzkjolia, Leqs., in Am. Jour. :‘!di. ant1 
Arts, (vol. xiv, p. 2Oi.) I am unable to compare the specimc,ns com- 
municated to me by I.)r. J. Leconte, and nom out of my hand :. Tn-o 
figures of these lenws, which were carefully made, do not s11l)w aog 
trace of ramification of the secondary veins. 

H&ital.-Most abundant at Golden; the variety with larger leaves 
has been found also at Ulack Butte. 

ltHAXNUS INEQUALIS, Sp. ‘)tOC. 

Leaf ovat,e, lanceolate, apparently rounded to the petiole, (!wint auf1 
base of lrnf destro:\-4;) nlCtliil1 vein turning to one side iicar t I! b Imint : 
lower SeWlltlUr,V VClllS :lt aU illl~l0 Of tlivqeiice of !!.?O, aotl al :I ~:I.(~;I~vI~ 
distance from the SCCOII~ pair: which is more ol)en ;ltl(l l):~r:~ll(~I I) tllow 
following it in ascending, all simple j nerrilles numerous, di,+: ills% :lt 
right a@0 to the reins. Tutermedinte to the lower pair of SC~~.OII(~:!I~~ 
veins, aud the more tlista’nt second pair above, there is a. thick 1 (krti;iq- 
vein passing’ out to the mitltlle of the leaf, and there au:~st,onlc:.ilrg OII 
both sides with nerrilles. By its unequal sides aucl its IlWVilt ion this 
fragment is related to R. O%i)~gensis, He&r, (Fl. Tert. IIelv., 1 I I, 1). is, 
Pl. cxxiii, Pig. 31.) 

fit&tat.-Golden. 

RHANNUS ALATERNOIDES, Eleer. 
A very small leaf, 14 millimeters long, ‘i millimeters bronll, oval, 

pointed, narrowed to t,he base. distinct.lv nerved br 5 nairs 01 I:ltcar:ll Y I ~~ 
\-eins, the lowest opposite, the &hers alternate, curving near anil alotlg 
the borders, which are irregularly and distantly serrate. This I\taf has 
the same form and characters of nervation as those of’ the y,pcciea 
described by Heer in 1~1. Tert. Helr., (111, p. 78, PI. cxxiv, Figs. Zl-“3.) 
being intermediate for the size between Figs. 21 and 22. The middle: 
nerve is thick j the lateral reins distinct and at irregular distal;cw,. 

IZub&zt.-Golden. 

RIXAMNUS MERIANI;?), Heer. 
Leaf obloyg, eulargiug gradually from the rounded narrow Iwe to 

above the middle, n-here it is abruptly acuminate and sharply :~!itl clis- 
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tnntly dentate ; borders entire. downward to the base; nervation camp- 
totlroll~c j secondary reins parallel, in an acute angle of divergence, 
asccttdittg hearly straight to the borders, where the)* curve and which 
they follow, entering the teeth by- t,heir divisions. Frotn R. illcriani, 
Ifeer, as represented in 171. Tcrt. I&Iv., (III, p. 83, PI. csxri, Figs. S-11,) 
this lent differs by its oblatlceolitte or littgulate form, the reins more 
straight and on a, more acttt,e angle of divergence, aud the borders entire 
from ttnder the dentate ac~~tit~~ti. There is, ho\;-ever, a marked differ- 
NIW itt t’otw tI#tttl nerrat~iott in tlto ttttmerous Iraves of this species, as 
fi,~ttrCd by IIcer, (Zoc. cit.;) tlicrcfore t,lie separt~tiott ittto il new species of 
this only leaf, whoso characters are so closely related to thosu of the 
Eurol~ean form, is questiouable. 

Artbilat.-Black Butte ; in shale, above the maiu coal, 

SPECIES OF THE SECOND GROUP. 

rOPIJLUS hRCTICh, IIeer. 
This slwcies ltns been already tnentiouecl from the Washakie group, 

Nctlioine Born, Carbon, bc., (Reports for 1871 and 1572.) but not de- 
scribed. The present, f’orn~ appears to be the most comtnon in t.he Lignitic 
me:~sitrcs. Leaves cotiaceous, entire or ttndulatelg crettate, round or 
more enlarged 011 the sides and rcnitbrm, obtuse, or obtusely sltort- 
1)oittted, truncate at base; nervution 7-palmate from the top of the 
petiole,; middle nerve crossed by strong ner~illes at right angle, with 
two pairs of secondarg reins iii its upper part; inner 1)ilirs of basilar reins 
curving inward in l)assiitg up toward the poittt where tltqj joitt the 
1~~ittlCh~S Of tb0 tttitltlle ttc’l’Ve j lateral baSi1a.r wins ramified outside, 
escrpt the lowest pair, which is simple attd marginal, all distittctly 
c~;tmptodrotnc. The tn-o spceitnetts from the local~bg indicated below 
hare the saute form of leaves as those in Heer’s l?l. A&. (PI. v, Fig. 3,) 
OIIU with the borders nearly etttire, the others with crettulate borders. It 
appears generally distributed iu the whole thickness of the Ligttitic 
me:tsLlresT except in t,he fit& group, where it has not, Set been discovered. 

~~~bitnt.-Tronblesonte Creek, COlOriidO, ilNtcAell. 

I'LATANUS DlJBIA, Sl,. nor. 
This fortn, represented by D large number of specimens, corresponds 

evitlwtly with t.he clewriptiott of P. ~oobilis, Newby., in Extinct Floras 
of North America, (1). cii.) In this last species, however, the latera. and 
basilar tteryes are dcsctibed a8 stt7light and parallel, tertninatittg, and 
tlwir branches also, itt the teeth of the margins. In tlte new species or 
\-;:riety, Jeer coWw, the leaves are perfectly entire, and the secondary 
wine and their divisions are all camptodrome,orcurvittg near tlw borders, 
an(l following them itt festoous. It is probable that this ditference is 
merely casual. One of the specimens from Troublesome Creek shorrs 
the close secondary wins camptodrome along the borders of the inner 
sitlc of the lobes, while on the outside R few of them tentitmte iii Small 
tV(t:ll, illId :ItY? thwetiwe ~~i~S~~~tlOtl~~~lIl~!. This retu;rrk:tblo species, which 
s(~‘tit?i r:lt~ll~!i l~c:l:~tc!tl t,o sonic~ solttlIwll f’orlIis of Arcclicrccrc tli:lli to .Z’lata- 
w.s! :III~ \rliic:lt too is wlatcd by liuwt and ttcrvatiott to tha rOus.sfl~>ns 
IC;IVCS of the Cretaceotts, has spparetttl.~, like these, two distiuct 16nds 
of tlerv:ttiott and of border-loaves, resulttug frotn tlte disposition of the 
~sw:011d;11~,~ vdils. 

./l~tbihrt.---Tlw slwinwrtr . , iLl1 prcsctttittg the s:une dliW;LCtCrS, are from 
Xoutit Uwssc, Dr. lhyle~~; Willow Creek, lioZt)tes; ‘J!rotil~lesome Creek, 
illitskel. The distributton of this species appears to be limited to fern 
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localities, where its rctnnins are generally in great abundance awl CXC~U- 
sire of those of any other. 

LACRTX SESSILIFLORA, spnov. 
A fructified narrow branch, be,aring, attached to it, ttt ewtl tlistmce 

ilLId sessile, four ittrolucrc or persistent calrces, nearlg Cqtl:tll_\- (livitlt~cl 
to t~c’ar the point of attnchtnent in four oblong lanceolate-obttts” sepals 
4 to 6 millimeters long, diverging crosswise. The appearmcc 01’ 1 he re- 
tnarknble fraptneut representin, m this vegetable is not, easily cott~~c~irable 
frotu a itwre dcscriptiott. It, is somewhat like R small branch o~‘:I :;rrlito)t, 

with ~vhorls of four t.ltick, short, ltalf-open leaflets, the two ~~1)l~site 
c~nt’s 011 each side of the pedicel beittgjoiued to below the nlitll:lr, ztntl 
rounded on the &her side to the poiut of attachment like split iti ‘+ c!lttcral 
tegutttents. They arc alternately placed upon each side of tltc, l)~‘tlic:rl 
and sessile. The same piece of shale bears scnne small owl-obta-t, seeds 
or nutlets, obscurely striated iu the length, which seem to l~:iv(~ been 
detaclted from these involucres. Tlterelatiott of these fi’agIltetlts id :~plm 
rent,Ix with some kittd of Lawinece, like those described 1’~ 1 i tour, (Fl. 
Tert. Helr., II, PI. xc,Fig. 17,) and also with the fruit ofBenz:Jlrl ~,~!iqt:wtt, 
(saute plate, Fig. S.) The relation is confirmed by thelwesettcc II~:OU the 
sune specimen of a fine well-preserved leaf of Lams, w hicll I refer 
to the same species as L. sessili~lortts. It is small, narro~~Ily-ciiiI,tic:tl, 
blunt-pointed, narrowed to the base ; secondary reins alterna! itt an 
acute angle of divergence ; the upper pairs at equal distance :111d par- 
allel; the lower ones more distant and on a more acute angle 0; !itvcrg- 
encc’, all namptodrotlte, following the borders in festoons, atrnst li;tosittg 
by tterrilles, which are numerous, in right angle to the tuidtll~~ IICW(~, 
forming large rectangular areas. This leaf also resetnblw that ot’ i;/,w)i,~ 
mu%pim, Heer, (lot. cit., Fig. 2,) dieering eepeciwll~- by the sw)ttdaq- 
veins more regular and still more distaut. 

Ilc&ttrt.-Evanston ; shale, above the upper coal, TI’w. CIc/~l;:z. 

Leaves large, subcoriaceous, rigid, niblt entire, recurwtl 1 wrdcrs, 
ob1ottg~l~~tt~~o1~tt~~ narrowed in a curve to a short acumen, and ati c,rln:ttetl 
fo a. shortJ petiole ; nervation deeply marked ; surface undulate OI’ l~ossctl 
between the secondary reins, which are parallel, ou an actttc ;111g1e of 
divergence ; tterration and areolstion of a Lnttrz~n. Tlw iilt?ll of tlla 

leaves is the same as that of L. Canarhsis. The asils ot’ a fc~~ of tbo 
secondary veins are marked bg a small t,ttbercle or intlation :I>. iu this 
last species, attd also in the leaves ot Dapl~t~o~ette .i%erii, Gaud., I Itit less 
dist,ittct. 

HubitafAUouttt Brosse or Troublesome Creek, Dr. Hnydcn. 

CINN~~IIOXI~I Koss3fXssLEn1, Heer. 
Two leaves, subcoriaceous, entiri, or ion g oyal, pointed(?), (Iwkc~~,) 

narrowed to a thick petiolr ; paltnntizl~ 3.nerved ; lateral v(ai:~s thin, 
IJbsldetC? f’rO!ll :h\.(! t h(? hSC Of t,he IC;lres, cllrVitIg iIt iL (]iSt::!;c~lb ~‘l’(llIl 
Jltc! borders iti followitig tdrettt tll)WilNl. 

Tlic. d&ails of iict~ral.ioti are wry uttdistitrct, and tire sjwcic~s !10t lwsi- 
tiwlp ideutilicd. The leaves rc!scrnble eq~ecially those rcl)rew :! :vl ~III- 
clcr this mm? by TJngcr, itt Iql. lbarlobqi, (PI. 1, Pigs. 10, 11 ;) I 110 Iat- 
twll wins, however, seem to upproach nearer to the bortlcit iI1 the 
Atnrricnn form. 

&b&tt.-Troublesome Creek, IV. ,?.I. Rohnes. 
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CISSuS LOBATO-CRONATA,LesqX. 
The specimens esaotly represeut the species as described from Black 

Cotto, (lteport for 185“ + p. 39G ;) the large leaves, with obtuse teeth or 
undulate borders ; the smaller leaves, more acutely lobed nut1 deutate, 
represeuting apparcutly Wis f~icztspidnfn of Herr. Iu all the leaves the 
base is truncate, and oiie ofthe specimeusshows them to be lougpetioled. 

H&X&-Willow Creek aud Mouut Crosse. 

CORNUS 13fPRESSA, ~11. llOF. 

rouuded As0 to’the base, which is l;roLeu ; &econdark veins ou an acute 
nngle of divergence, slightly curriug in ascending to the borders, reg. 
ularly camptodrome, simple or rarely branchiug ouce near the poiii& 
and aunstomosiug iu festoons along the borders with fitrong nervitles; 
these are in right augle to the middle nerve, mostly simple illld coutiu- 
uous ; the uJ)Jler veins abrnptly join 1,s a curve the poiut of the rnicldle 
nerve. This distiuct species is rrhttcd to Conws orbijbw by the form of 
the leaf, which is, however, more elongated, and by its stroug uervilles, 
mllich are, however? more distant autl less ramified ; it also differs from 
it by the lateral veins curling at a distance from the hOrderS, and less 
iiumerous. 

H&tat.-Mount Brosse, Colorado, Dr. lIq&n. 

dCER TRILoBATU3I,~~. fir. 
Leaf broadly oval iii ontliiic, ronud-cordate at base, 3-vhtuwl~v 

short-lobed, and obtnsely dentate on the borders, mhich we eriIsct1 aud \ 

nudistinct~; ucrx-utiou 5 lXlll~JiltC?, t,llc loner p:tirs of basilar ucrvw Iwiiig 
mere thiu iuarginnl rciuh>ts; midtlln ncrw brauchiiig from the iuitltll~ ; 
secoudnry reins in an acute angle of divergeiicu; areolatiou similar to 
that (If A. trib!mfu?n as Ggurctl bx Heer, (Flor, Tert. &Iv., 111, I’]. (xiii, 
Pig. S.) Prom all the forms of this slw3ics, however, the leaf differs by 
the b:rso rouudrcl autl more deeply cordatc~, aud by aborter obtosc t.eeth 
and lobes. The mitltllc lobe is broadly taper-pointed. The leaf is also 
coinparublc to A. S’iswwdi of Gnudin. 

HcrBitnt.-Tronblesoirlu Creck( !) 
niisod wiCh thoso of this 1OCXlit.g. 

The specimen is without label, but 

None of the localities referable to the third group had been visited by ” 
au3 member of the explorations of Dr. Hayden in 1573, nut1 uo new 
materials ha,ve been added to the flora of this group siuce the publics- 
tiou of the Report for 1512. 

SPECIES OF THE FOURTIIGROUP. 
SALVINIA CTCLOPHTLLA,S~.~~OV. 

26 
Leaf nearly round, SliglJtly cordate or truncate, 21 millimeters long, 

millimeters ‘broad, t,herefore slight,ly reniform, very entire; I;lteral 
urrve ou a hroatl au#e of divergence, or uearly in iight angle to thd 
str:light Il:tlf.ror-tutl wtltllc nrrve, scarcely t~lliclier than their clivi:;ions or 
the uervillcs~ which, crossiug the areas in rwious dire&oils, form au ir- 
1~eguI:wl.y quadrate or pdygO~Ja1 areolation, This species tlocs uot com- 
part! with any fossil oue lm~w as yet; it is related b.v its size to 
S. Itc?issi. EM., (Eil. J-X, 1). 18, PI. 1, Pig. 21,) and by the arcwlntiou to 
8. rrtichfa, Ileer., (VI. Tcrt. Iielv., m, p. ID& PI. cxlv, Fig. 16.) 

PALEONTOLOGY-LIGNITIC FLORA-SPECIES. 409 
LBGQUp.REUI.] 

~LYCOPODI~DI PROMINENS, sp.nov. 
Stem or branch slender, dichotomous; divisions short, qre& slightly 

open, distant, 2 centimeters long; leaves Jteruate or iu spiral, c*~lludri- 
cal intlatetl to the more or less acute poiut, a,pparently comk :lt the 
nn&o\l-e{\ base, 4 to ;3 mil\imeters long, half a millimeter bro:td, haIf 
open, POIIIC of them curved outside. With the sterile branch, tllc! spec- 
imen IGH ;I somewhat ohscure fragment, appareut,ly :L crushed frnitiw 
ear, wlioso surface is rough or granulate. It is, however, too obscure 
for positive itlrutification. 

lIfrbitnf.--ZGll;o, Ncr., Prof. Cope. 

Fragments of stems, equally distinctly striate, 2 centimeters broad, 
articulate, beariug at the ar&nlatious whorls of thickish Doug 1 clotlets. 
These stems or rhizomas, evidently referable to EqzhxW?n, art’ in pro- 
‘fusiou iu the shale at’ the cut four miles west of Greeu River Yt:ltiou; 
but noue of the specimens have any remains of a sheath or of’ IMV~S 
and brauches. This form is comparable to E. Bmzwii, Heer., (1, I. Tert,. 
Helv., III, p. 157, Pl. cxlv, Fig. 29.) On the Americau specimel,s, how- 
ever, the rootlets arc in fascicles, diverging star.like, much lou,::cr and 
thicker thau iu Heer’s species; at least, 1 millimeter broad autl 5 to 6 
centimctcrs long. 

Habitat.-Green Xirer. 

TABODIUM DUBIUI, Sterub. 
The species is represented by* a large nnmber of fragments or by :I~C~I~S 

with clisticbous, liuear, short,, obtuse leaves, uarrowed awl roltIill(ttl to 
the poiut of attachnicut, sessile. This form is rather COUI~~:II~I~I~C to 
I’. &~itt~b as described aud figured by Heer in Fl. Arctiua, (I’]. ii, 
Figs. 24, t!G,) thnu to the variety T. r?isfichu?)L-)),iocellioIlnl, repyc wnted 
in Spitz. Fl., (PI. iii,) whose leaves are slightly narrower proport ioually 
to their length. 

H&tat.--Elko Station, very abuudant: Prof. Cope. 

GLYPTORTIW~US Eunoreus, .\l. lb. 
Only two slllull brauchez a,rc rrferahle by their size a11c1 the fi)r III awl 

dispositiou of the leaves to this species. Some of the leaws :II’C’ lillg:rt- 
late, short, appressed, mixed with linear-lanceolote-poiuted, opc’:~, ant1 
louger oues. Tho fragmeuts are small, aud do not bear any COIIIY The 
shales of the same locality we, however, marked by irregular, gtl!wrally 
round-oval cavities, which appear to have beeu made by the imprtwious 
of cones of t,his species. 

H&it&.-South Park, Castello Ranch, Dr. Hayden j near I+1 isant,, 
Prof. Cope. 

A short diagnosis of this species is given in Report for lS’i2, (J 3iY,) 
from specimens from ElJio Station. It,was sent this year in a large II :lnllwr 
of specimeus, from the si~iuc locality especially, and all the spw~i~~~eits 
bear the same character. Leaves comparatively narrow aucl 111 bil1tcc1, 
decorrent at base, half open or ereu uea,rly erect ; seeds large, wuud- 
OWI, trllncnte, at the slightI?. enlarged base, rounded at tile tot’. It 
is comparable to 8. d’o~*dcns;liloZdi, Heer, of the Spit,zbergen Flow. (Tab. 
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ir, Figs. 435,) differing by longer, narrower, more acute leares, and by. 
the larger seeds, quite round or obtuse, not pointed upffard. The same 
character, the large size of the seeds, separates this species from 8. 
Lattgsdorjii, which it resembles sotnomhat tuore by the form of the 
leaves; these, hoverer, are still narrower than in any of the numerous 
forms of this species. 

Habi.tat.--Elko, I’rof Cope. Two specimrtts, with tttore open. sltorter 
leaves, but equally Jlil~rrOW, ~otttc frottt nliddlu Park, &. I@/&%. 

SEQUOIA LANGSDORPII(?j, hgt. 

Ouly a Slttilll fragment, ident,ifiable with this species, as ftgured by ITcer, 
(Arct. N., .[I, p. 464, PI. xlir, Pig. 2.) It is not possible to ascertain 
identit.y from such a fragment. It, however, shows the two fornts of 
leaves as in the quoted figure. There is also from tlte same locality ft 
small brattch with lateral simple branchlets, bearing short, linear, pointed 
leaves, similar t,o those of 5’. Coutsia+ Heer, (loo. cit.: 1’1. xii? Pig. 
lo”,) except that a,11 the leaves are erect, not curred inward. Ths may 
be still relerahle to J’. .Latzgsdor$i, though the leaves arc shorter and 
tttore acutely potnted. 

HaBitclt.-Elk0 Station, Col3e; the var., Middle Park, COJN and Hayden. 

Prrms POLARIS, Hcer. 
Leaves wry lotig proportiottally to their narrow size, 1 tuillitneter 

broad, (i to 7 cetttiuteters long, obtusely-pointed; tttcdial ttww tl!tck 
and broad ; lateral wins thin but distinct, tltrce or four on each stde. 
As far as the lenwe indicate it, tltese fra,gtnettts represent, iirdeetl, Heer’s 
qwcies, as described iu Fl. Spitz., (p. 39, Pl. r, Pigs. lS, attd W-l:“.) 
There are, ltowerer, no seeds indicating relation to the S~IUC specm. 
Tlte s11alc.s are covered with crushed frugnteuts of conifers, scarcely-.tlis- 
certtible, aml, therefore, tuostly uttdctermittable. Among these are WJJI~S 

of cottil+rous seeds similar to those which the frame author ligures as 1’. 
ste~zo@wf, (same plate, Figs. 21, 23.) 

H&%&-South Park, near Caste110 Ranch, Dr. Huyr7en, Florisant, 
Prof. Cope. 

The shale of South Park, Middle Park, and Elko station have n 
quattti@ of crushed remains of conifers, leares, cottes, separate scples, 
stld seeds, which ttmy be described hereafter with figures, but wuose 
description without illustratiou would be incotttpreheasible for the 
reader and useless to science. 

ACORUS AFFINIS, sp. nor.(?) 

Stem thick, evidently striate or newed by parallel, distant, thick 
r(:itts ; b(!arittg R broad, short, crushed ear, with seedS placed in parallel 
or hpiral rows, niitl whose liwtll is utttlistittct. The qwcics is wlatcd to 
~1. b~,tel’ry,~lac~~?/s, Uecr, (Spitz., VI., 1). 51, Tab. viii, Pig. 7,) ~hiolt ltas 
lj(q:tt (l(w:rihvj :l,lrC!i~tl~ f~Oltt CtTStOtl Zltltl li-011: CilrbOll, (IlVlWtt for 18i2, p. 
:JSG a) di(l@rjtlg Iby itS Iatyr St,cl:l, with tt1orO diStillIt illtll t.llic:licr stri:r, 
atttl’its bloit(l(~r C:;tr, wltich is c:rttslrcd atttl sottlc\ilt;lt itttli:itittc:t, tll0Ugll 
of t,he same form. The seeds, apparently trigoual in form, arc ilitttOll~~~, 
and it] rotvs, which rather seem paridle bhau in spiral. The form 1s 

still specifically uncertain. 
Hu!,itat.-Plorissant, South Park, Prqf. Cope. 
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~OPULUS EXXIARDSOXVI, Heer. 
Leaves pet,ioled, broadly orate or nearly round, truncate at tltp base, 

deeply obtusely crettate, 5nerved from the base ; primary nerves ihn- 
ous, branching in right attgle or at a broad angle of diWXgetlc~~; Sth- 

stance t.hitt or not coriaceous. Of the six specimens representing leaves 
of this species, notte is preserved in its’whole. Though fragtttc~tttar~-, 
lto\vct~-er? enough is left to recogtlize t,lte cssctttinl cllnritctt?tT and i:lcttti!Y 
the S~‘c’“los. ‘Ii10 ]c’il~-‘cS :trO \alillblO it1 size, frOtt1 4 t0 S c~lltil!ic~l~~~s 111 
diameter, some narrower, tttore elongated, oyato trattcatc or s!igMy 
eutargittate to the petiole. Front 1.‘. arctica, it differs essentially 1)s the 
thinllcr suhstattce of .the leaves, and by the deeply-crettate borders. 
Some of the obtuse teeth are longer and ttarrower thatt represwted iu 
the figures of this species, (Fl. Arct., p. 9S, Tab. ir, 1-i.) 

Hubitat.-Elko, I’roj’. Cops. 

SALIS BIEDIA, Al. Br. 
The species already described frotn Greeu River speciu~ens, (iii Sup- 

plemettt to Report for lS7l) is represented still by two others, lvhich, 
also, hare not preserved any t.race of nervation, and ‘are idttttitiable 
only by t,lte form of their leaves. 

H&d.-Ellro, Proj1 Cope. 

XYRICA COPIANA, sp. nav. 
Leaf Iilttce0lilte, taper-pointed, 10 to 11 centimeters long, 3 centiiiieters 

broad, doubly attd drcply serrate, v;ith a1terttat.e longer aud shorter 
acute teeth, penttiuerve; nerration cra~pedodrottte j SH!Olltlil~\~ wins 

open or nearly in right angle to the middle nerl-e, l)ilSSi?lg 111) to the 
poittt of the larger teeth, nith thinner, shorter tertiaq- veins l)!atn-ceu 
them, ascettditig to the poiut of the shorter teeth j all curving :.liglitiy 
upward in etttering the teeth. This fiue species, represented :I< yet by 
a siugle specimen, is distantly related to Jlyriccc GtqfJfii, .IIccir, (VI. 
Tert. Hclv., II!, p. 176, Pl. cl, Figs, 10, 20 ;) tlte leaf of the Attier- 
ican species beiug, horrever, twice as large, the teeth turned outside,’ 
sharp, pointed, S-c. The same specimeu bears some alate se& of a 
cotti!‘er, like those described by Heer iu Spitz. Fl. as Pinus abks. 

H&!&d.--Near Florisaut,, South l&k, Prof. Coye. 

BxYRICA ACUlrIINATA, ullgr. 

Leaves coriaceoq with smooth SUrfiWe, linear-li~ttccolate-nclll!littatc, 
dentate; tterration catttptodrottte, obsolete. These leaws, co~~~~mvd to 
Unger’s species as figured in Pl. of Sotzka, (PI. ri, Figs. 5-10,) ;tl)l)ears, 
indeed,identical with it. But the author says of his species, (1~. 20,) ser- 
+:aturis eqmlibus, minimis, approximatis, a character wltich .is in dis. 
accord with the figures (Zoo. cit.) and with that of our qwc~itttetts. 
This cltaracter, howewr, is of little importance in regard to itl(~lltifi(:a- 
tiott ; for one of our specimens, rcpresetttittg a loug, :lcutt~ilIate lc’ilt; lens 
eqtlillly serrate border on one side, while on the other the tccbtli are 
CIOSU ~lltl UlltV~Uitl~ AS filr US it C:lU be sccll, the secotttlarx reitts :il)lw:tr 
CIOSO, Striligllt t0 tll0 poiltt Of tllU teeth, :Lltal 011 :I11 ilOllt0 illlfil(> 01’ (ii\-car- 
gciicc3 itwtri tllc initldlc lwrvc. l+wt atwtlicr locality a set 0C sl)~~~~ittrc:t~s 
rcprcsettt the SillllC species under the smite i’ortn and ttervatiott, hiit. with 
much~sttialler, narrower, and shorter leaves thuu those figured IJJ- Uttyer, 
and also thnu the first ones described above. 

Hubitat.-Middle Ptirl;, .Z)r. Huyde?&, one mile west, of Florissattt,, South 
Park, I)r. Peale. 
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3hRIcA UNDULATA, EIecr. 
Leaf membranaceons or subcoriaceous, small,33 centimeters long, (the 

point and base are destroyed:) 1 ceutimeter broad, linear-oblong, with 
tleeplg-nndulato borders ; nervation camptodrome j lateral veins open, 
joiiied by curved dbrilhe near1 _ in right angle to the wins, fbrurilig by 
rnuiificatwii a small polyjioni~ ? b areolation ; the, direction of the sccoutl- 
ary veins intermixed with shorter tertiary ones, their mode of curving 
to am1 along the borders, and the areolatiou, are of the same kind as iu 
the leaves of X1/rocn (I)ictodrci) wdulnta~, IIeer, (El. Tert. II&-., III, 
1). lSS, 1’1. cliii, Figs. 22, 23.) The American leaf is in its size and 
its talwriug base exactly similar to Fig. 23; it5 uuduletions are only 
more deliuite. I consider it as identical. 

HflbizW.-Elko, A-of. COPE. . 

XYRICA LATILOIIA, Iher, cw. AcUTILODA. 
Lrnves 111c1t1l~~:i11:iceOns, linc:i~-l;inccolnto or oblOn~.lniiccOlatc, pin- 

nataly deeply divided in large, pointed, triangular lobes, uarrowctl to a 
short pet,iolc:; sccoiiclnr~y vc~us distinct~, ci~nsl~ctlodrolnc, open, ascend- 
ing to the point of the lobes; tertiary veins uiitler the saIu0 tlcgrrc of 
ciircrgcuce, curving along the borders? nod aiiaslomosing with pinnate 
bKlllcllrs Of th! wcollcl:lry oIlcs. !l’lm3 spccios is relnescntcd by 0110 
fiUg1UelIt oulyj, showing the lowr part of i\, leaf, bearing thrcu lobes 
011 oue side ilIlt qily one on the other. Iii Heer’s syecies, (El. Tert,. 
Uclv., III, p. 176, PI. cl, Figs. I-15,) the leaflets are more obtuse or 
less pointed than in the American leaf, which also differs by 8 somewhat 
longer petiole. This ibrm is’ UppiIreIltly a mere rwiety. 

B;labitnt.-Xiddle Park, Colorado, Dr. Hrrydera. 

1\Il-RICA I’ARTITA, Slk not’. 
Leaf subcorinceons, linear, narrow, one centimeter broad, alternately 

crlu:I1l~V lOb:ltc? ; lobes distinct to the biLSe. turucd nnnartl. brosdlv hiu- 
cCoht& nnrroGed to iI short, poiut, dent&late along the Iowr s&3 and 
near the poiiit of the upper border; secondary veiu ascriidiug to the 
point of the ncnmeu j tertiary veins 1ntrallC1, shorter, passing up to the 
lower teeth in :llli~StOUlOSillgr by nervilles in right UUgk? to the secoud- 
ary vein j areolation round-l,olSgoIial, small. 
cirs is represented by a fragment ouly. 

Liko the former, the slm- 

fo11owing. 
It is distautly related to the 

H&itnt.-Elko, Nevada, Prof. Cope. 
.’ 

Mrn~cn (COXPTONIA) GRONGNARTI(%), Ett. 
Leaf coriaceous, linear, na,rrow, half a centimeter broad, altoruately 

pinnately obtusely dentate; nervation obsolete, piunate, camptodrome; 
sccoutlary veins simple. It is not possible to positively recoguize the 
nervatiou of t,his leaf, which, by undnlatiou of its surface correspond- 
iug with the teeth, has the fucies of a small brauch of coniier. It re- 
sembles some of the leaves published in Ett. (FIiiriug Flor.) as Dim&x 
Bromparfi, cspeci:dlg that of Pl. xix, Fig .30 ; the lobes, however, being 
less deeply parted, or like mere obtuse teeth, though the appearance is 
that of a lobate leaf. 

llultitut.-Elko, Prof. Cope. 

ULJIUS TENUINWXIS, Sl’. 11OV. 

Leaves tllh, wry nwqnal at t,he base, deeply cordnte on one side, 
tapwing on the other 1.0 thu middh: nerve, Ilillf :I ccntimctcr higher up; 
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oblorig or ovate, lauceolate, taper-poiuted, uuequally serrate; lateral 
reius thiu, flesuous, or curved to the borders, craspedodrome, siniple or 
branching. The species is closely allied to U. Browii, Heer, whioli JIas- 
salougo cousiders identical to his IT. u@nis. Ours differs by titiiiuer, 
more dist,ant, lateral veins, by its shorter petiole, and tho more acute 
teeth of the borders. Xone of our living American species is coinpar- 
able to it. 

Habitat.-Xiddle Park, Dr. Hayden. 

PLANERA LONCrIFOLLA, Lesqs. 
This sljecies has been briefly described in Report for 1872, (1). 371.) Thu , collectiou has received a large number of specimens from Niddle 1’iII.li9 

representing it in its various forms. The leaves are generally ovate-liiil- 
ceolnte or merely lanceolnte, more or less acutely, and all eqnal!y simply 
deutnte; lateral veins simple, strong, going straight up to tile point of the 
teet.11, uuder ViIJiOllS degrees of divergence; pctiole 6 millinietws loug, 
t.hickeiicd to the base. The IWYes VilrJ’ i i i leng:tli RutI width, \wilt~ g:cll- 
WiLlly smallur and narrower than those of I’. tip+. Cqrtain 1Eclt lNb1ltl, 

how&er, has sent IIF ~l<etOlIcs of leaves of a L'lcrnern, 0110 Of whivlt is t!+ 
centimeters loug and 2 ceut.imeters bron.d, therefore broadly mxl. with 
sharp teeth, eza&ly like the leaf published by IIeer, (Arct. Nor. 11, 1‘1. slv, 
Fig. Ei*) as 1’. Uxgcri. Tllis leaf is SO different infctcku from all t,ltosr> wl1ic:ll 

I hnreseen nndused for thedescription of the American species that 1. (:irIi- 
not consider it as representing the same. I have, therefore? to admit that 

two species are represented in the Upper Tertiary measnres of tl1e lloeli~ 
Mouuta.ins. at least till I have seen the specimeus or recognized iuter- 
mediate forms. 

Habitat.-Elko and South Park. The last specimens were seut by 
Dr. Hayden. 

QCERCUS ELKOANA, ~1). nor. 
Leaves subcoriaceous, ilat, ovate, taper-pointed or acuminate, H to I(! 

centimeters long, rounded aud 1lilIToWed to the base, (broken,) tloublp 
serrate, with teeth alteruately ion,, e irregular, sh:wl~.l~ointed, illltl 0110 
or two small ones at their base.; nervation pinnate ; lateral veins simple, 
l~i1T”llel, craspedodrome, (straight or scarcely curving iu pa.ssiug up t0 
the! borders; tibrilhe thiu; arcolation same as tha& ofJ%flas/i’w3~icc,, :vLiich 
this leaf resembles, nut1 to which it could bo referable but for the large 
size of the regular nud regularl~point,ed teeth. The substance of the 
leaves is thicker than iu this last species. 

HnZtat.-Elko, I’ro$ Col>e. 

QUERCUS NERIIFOLTA, Heer. 
0111s a fragment of an oblong-hmceolatr, entire leaf, with distinct ncr- 

vatiou j secoudary veilis at right angle to t.he middle uerw, br;ltlelling 
and ef-faced uear the borders, with intermediate shorter twti;wy 
veius, more or less oblique to the secoodary oues. The fbrm of the leaf 
is like tl1tit of PI. Text. Uelv., (II, Pl. lssiv, Pig. 4,) and the nervation sinri- 
lar to that of Pig. 5. 

Hubit&.--Nesr Florissant, west of Pike’s Peak, Dr. A. 0. Peak. This 
locality may be referable to a’uother group. 

PAGUS FERONI23, uug. 
This species is represented by a dozen specimens, representing tbo 

leavesiu t,heir various forms, as figured and described by Ett. Gil. Plor., 
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(p. 50, Pl. xv, Figs. 12-20.) These leaves are variable in size, from 6 to 
8 centitnetcrslongattd proportionally broad, oval in outliue, taper-pointed, . 
narrowed downward and wedge-form to 8 long petiole, doubly, irregtt- 
larly, unoquslly Serrate ; nervatiott craspedodronte; secondary veins on 
an acute angle of divergence, simple, straight; fibrilke thin, in right 
angle to the veins ; sreolatiott composed of very small, irregttlarly square 

, 

atid l~olggottous medhes. The American fortn agrees by all its cherac- 
ters with the leaves of t,lte IMitt Flora. It differs, however, from Unger’s 
figures (Chloris l’rot., 1’1. xxviii,) by the teeth of the borders more nnmer- 
ous and generally tnore accute, and by the louger petiole. 

Habitat.-Elko, Projt Cope. 

~ICUSLANCEOLATA, Heer. 
Leaves thickislt, lanceolnte, gradually tapering to a t.hick petiole, 

pentiinerve ; secondary veins open, parallel from the base, catapto- 
drome ; nervilles close, in right angle to the secondary veins ; areola- 
tion in small polygonal meshes. 
of two localities. 

This species is represented by specimens 
All agree with the charactersrepresented by tlte author 

(Nor. Tert. Helv., II, p. G2, Pl. Ixxxi, Figs. 2-5,) the leaves being only 
somewhat smaller. 

R&tat.-Florisattt, South Park, Cope; Willow Creek, Middle Park, 
Holmes; Cut-ofY, west, of Green River Station, witlt fish remains. 

F~cns JTNS, Uttg. 
Leaves coriaceous, linear-lattceolate, tapering to the petiole, penni- 

nerve ; secondary reins open, close, uuttterous, thickish, st,raight to the 
borders, along which they abruptly curve. This leaf is comparable to 
some forms of F. malfiuewis, IIeer, but still more to the leaf of Bil. Fl. 
(PI. XX, Fig. i,) refe,rrctl bv Ettittghausen to I?. @nz, Ung. 
narrower th:ut in B! tuulih~ervis. 

The petiole is 

IIaGtat.-Elko, l’roj1 Cope. 

~~IOS19'11OS ~Ol'EANh, S]). ttO21. 

Leaf of tncditttu size, ‘7 centimeters long and half as wide, broadly ob- 
ovate, ctttirc, gratltt;tllyttarromed downward to ashort l~etiolr,rotttttled up- 
ward to au obtuse point ; ttervatiott pentiinerve, cnniptodroute; lateral 
veins thitt, distinct, the lowest in a slightIF tnore ncntn angle of diver- 
gcttcc, curvitrg in passing to t.lte borders, which ther 10110~ itt anas- 
t,outosittg it! donble festoons, and separated by shorter tertiary veius. 
Tbc ttervnttott nud the form attclfacies of the leaf areofa Diospyros; some 
of the leaves of our living D. W@niana ltave about the sameform, though 
generally broader? and rottnded at the base. 

Habitat.-Elko, Prof. Cope. 

PRAXIWS rm31m7rA, IIeer. 
A sutnll leaf, broad in the middle, gradually narrowed to its base, 

(petiolo brokett,) and ttpward in tlte satne tlegrce iu a lottg obtttse acu. 
men ; borders slightly attd distatttlg den&to;- nerrntion catitptotlrotne ; 
secottdarg veins cttrvittg upon each other in following the borders, with 
border-branches or reinlets passittg up to tbe points of the very short 
and squall teeth marked only from tlte middle downward ; borders’ ttearly 
entire ul~artl. There is ottly one leaf representiug tltis species * but it 
so mncb resembles those of Fl. Tert. Helvet., (III, p. 22, Pl. civ, I&gs. 13 
kc.,) that it is scarcelg possible to doubt the ideutitg of t,hese forms, 
the specittteu described here, the net-ration is perfectly distinct, 

1; 

H&it&.-Middle Park, Dr. Hayden. 
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A compound, imparipinnate lesf, with 3 to 5 pairs of tt:lrron-lY 
elliptical l&l&, obtusely pointed, rotmded to the sessile b:lse, the 
terminal leaflet only sltort-petioled, obtusely serrate toward tbr* Wittt, 
c!ntirP from the middle dowttward; medial nerve thick, half-rqtttltl ; lat- 
era1 reitts a11t1 areolatiott obsolete; rachis half-rountl,uarrol~ly tt~:l~X:iuetl. 
Tltc detttatiott of the Ic;tves is ttot distiuct ; sotne ltilflets, SC])al’:ttvt\ frottt 
the radlis Unroll the S:llJle piece Of shah?, are Snldkr :d hw (‘ntire 
borders. 1 refer this leaf to the genus Wehncr)z?ticC 011 nCC0tttlt of the 
likettess of these retnaius with living species of this genus figured in 
Fl. v. Hiirittg 1)~ Ettittgbattseu, (Pi. xsiii, Figs. l$ C.) III tliese 
American foruts, the rncbia is 110s xlate; it is SO, hoffever, itt 11’. ~;l~tb~@, 
DC whose Ic;rtlets, tbongh much smaller, have the same form. Itt the 
lea& of this gcttus, the secondary ttervation is also tnostiy obsolete or 
scarcely distitttlt ; the sttrbtce being generally covered with villoils hairs. 
In the fossil species, the base of tlte leaflets seems to bear a thick tuft 
of hairs. The specimens are very fine. 

Habitat.-West; of Florisattt,, Dr. A. C. Peale. 

SAPINDUS ANGUSTIFOLIUS, sp.nov. 
Leaves cotnl~outtd, itnparipiunate ; rachis thick, flat,, but not \\-iuged ; 

leaflets littea,r-lattceolate, entire, ttnequilateral, larger &ovo tltc base at 
the tipper side, tapering gradually upward to a sliglrtl~ rc?lc~sed 0.r 
straight actttncu, rounded attd narrowed to n very short titargtttc~tl p&t- 
ole or sessilo j ttervat,iott attd areolatiott of the germs. The IN!’ bears 
abottt G pairs of alternate leaflets; the upper lateral ones erect along the 
tertninnl, the others half opeu. This species is represetttetl by :I large 
nutnber of specimens. 

H&itnf.--Middle Park, BY. Huyden; near Florissant, Soutll Park, 
Prof. Cope. 

Lentlcts thii4~, large, oblott~lnttccolate, entire, mit,lt borders rc~llcsetl j 
slightly ttttequil;~teral and scJt,lte-shaped, sltor~~l~etioletl j rtiitltll~~ nerve 
thick; secottdnry reins open, scarcely disceruible; surface 1~ )lishetl. 
This species is distinct by the thickuess aud leathery textttrca of the 
leaves, which are loug cottq~aratively to their width. All the lentlets 
are isolated or separated from t(he main rachis. 

Habitnt.-Elko Station, Prof. Cope. 

STAPICPLEA ACIJXINATA, 8p.2102'. 

Leaves trifoliate, at the top of an elongated cotnmon pedicel ; lateral 
leaflets opposite, rounded to the short-petioled has!, ovate-latlcdeolate 
acuminate, crettttlate to near the base; medial or termtual leaflet lottger- 
pointed, attenuated to t.he base, with a louger pedicel ; secottclar?- reitts 
alternate, c:uttptodrotne, curvitt, e to and alottg the borders, with slcbttder 
ratniliaitiotts ettterittg the teeth. The a,reolution of this leaf, thct form 
of its leaflets and their relative positiou, kc., are similar to tltostb of the 
liviug Americau S. trifolida, L. Tlte species merely din’ers 1)s the 
longer tapering poiut of the leaflets and bhe short petiole of tlta mid- 
dle one ; the divisions of the borders are of the same kiud. 

Habitat.-Niddle Park, Dr. Hayde,a. 

ILEX SPIIENOPIITLLA(?), Heer. 
A very small leaf, 12 millimeters long, 7 millimeters broad, oval, 

rounded’iu narrowing to the point and to the base; distantly acutelx- 
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dentate lq three or four pointed or spinulose teeth on each ‘side; scc- 
ondary yems opposite, crasnctlodrome, simple, passiug up in a slight 
cnrvn to t,hn lwiut of th icvth. Tl10 idclltilici~ti01~ of’ this l(>nf with 
11~~‘s species, rcpresoiitc~d (Nor. Tert. IIelv:, III, p. 73,Pl. exsii, Pig. 24,) 
by still smaller leaves without nuy trace of nervatiou, is uucertaiu. 

Rubitut:-Middle Park, Dr. Bay&n. 

ILEX SUBDENTICULATA,8l>.nov. 
Leaves coriaceous, linear-lanceolate, acuminate? (point broken,) irrcg- 

nlarly denticulatefrom the middleupnard withsmall, sharp-l)oiuteil teeth; 
penulnerre ; lateral veius distant, opposite, curving up nuder au acute 
angle of dirergeuce from the middle nerve, and at a distance from the 
horders, forming, by nunstomose with the veins above, a donble festoon 
along the borders, rmd entering the teeth by outside, small branchlets. 
This species is closely related to I. denticulatn, Beer, (Flor. Tert. Hell-., 
III, 1). 72, PI. cxxii, Fig. 20,) differing, however, by the taper-pointed or 
ncnminnto form of the leaf; the more numerous teeth descending lower ou 
the borders; the more distant rind all opposite secondary reiils, which 
curve farther inside :iiiil at a more acute angle of divergence, 61:. The 
nervatiou is, however, of the same type. The same shale bears :L small, 
round, crushed fruit, representing, apparently, a pulpy berry, beariug 
one or two ovato-point& seeds similar to those of this genus. The berry 
is 5 millimeters wide; the seeds 16 millimeters broad liear the rounded 
base, and 3 millimeters long. 

H&i&t.-Cue mile west of Florisaut, Colorado, Dr. A. C. Peale. 

ILEX UNDULATA,Sp.nOV. 
Leaf narrowly oblanceolate, pointed, tapering downward to a short 

petiole ; borders undulate, obtusely deut,ate in the upper part of the 
leaf, entire from the middle; nervatiou of the same type as that of the 
former. It may represent, a variety of thd same species. 

H&tat.-This specimeu is without label; mixed with those of Middle 
Park. 

rALIURUS ~LORISANTI, S& ?lOz'. 
Leaf small, 24 centimetcra long only and 1 ceutimeter broad, ovate- 

pointed(l), (lmiut brol<OO,) rounded at the base to a short, thick petiole, 
slightly creuulate all arouuil, triple-nerved j lateral priiiiaq- \-eius from 
above the base of the leaf curving up and following quite near the bor- 
ders to above the middle, where they anastomose with the lowest, pair of 
secondary veius, also opposite; all curving along the horders, campto- 9’ 
tlrome. The leaf has the same areolation as those of P. aanleatus, Lam., 
of Europe, liwiii which it mcrcly differs by its ronntl base, the lower \-ohs 
closer to the borders, autl the sccoudary Gus from the middle oulg of 
the leaf aud nearly 0pl)osite. 

Habitat.-Neur Florisaut,, South Park, Prof. Cope. 

lbJS(?) DRZ';\IEJA, 9. l&O'& 
Leaves narrowly lanceolate, acuminate? equally nciitclg serrate, penni- 

nerve j lateral veins close, numerous, simple, craspedoilrome, 1~:trallel 
from the base, on an acute angle of dlrergence ; areolat.iou iu primary 
quadrate rectaugular areas, divided into small irregular qnailrate or 
polygonal areolze. Idonbt that this form, represented by uumerons well- 
preserved thickish leaves, may be referabli: to,a species 0; Bk?u. It is cow 
parable to Querctls Zonchitis, Uug., iu Fl. of Sotzkn, (p. 33, PI. ix, Fig. 1); 
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the lp:lves, howxep, nre smaller aud generally nnequiliiteriil, t’i!h’r n:1!‘- 
-rowed to the short thick petiole or rouuded to it, at kRf4 011 011(’ sitltb, 

like the leutlcts of II cxm1l~oI~ud leaf. 
&bit&.-Middle Purk, Dr. Hugden. 

~bn?s BAyDENII, sp. ROT. 
Leaf piunately diriiled in alterunte linear or Iauceolnte, aWtc>. (11) tire? 

leatlrts,froiii a broadly- alate rachis,to which the.F arc joiuetl in tlr!c.!ll Iin;: ; 
terlni~~~lle:~iletofthesa~~~esizennllf’or~n; ljerv;ltlou l~l”tiatt!,c:lllll)tclc!l~~~~(‘. 
This fragment of a conq~ouud leslf represents a fiuc and retl~ilrl<:\I~!(’ xl”‘- 
ties. It is about 5 ceiit,inieters loll g, with a broadly-wi.Fgctl r:ic,llis 3 
millimeters wide 011 each side of the thin, middle nerve, with tlllc~~ l)nirs 
of alternate leaflets 4 to G millimeters broad, 24 ccutimeters 1011::, l:11wc’- 
olnte, 0btnselS-poiiiteil, uearlx at right angle to the niaiu rachis, which 
they join by ill1 acute siuud in ,the upper side and a decurriug ll:ls;e on 
the lower one. The camptodrome nerratiou is similar to thal of Ii. 
co2,2,nZli~~cr, L.; tlio alar tissue of the rachis ia also marked by Iblliil!g par- 
allel veiulets, us iu the snme species. 

Hltbitat.-Middle Park, Dr. .Ha.yden. 

PTEROCARYA AWGIICANA, sp. 780~. 
Fragment of an obloii~lnnceolate leaflet! slightly scathe-slinl?c~(l, with 

crel:ul;lte border, aud camptodrome nervatlou. Tlie o~~tlii~eat’tltc~l~~;~ilct, 
though the lower aud upper parts nre destroyed, is, like tbc ~ll2~i'i~tiOll, 
~~11 c!cfiued. Itiscomparable tot,heleaves pnblished lq Gautlin, i:I Cont. 
(I, p. 40 ,l?l. ix? Pig. 2, ) nnder the uame of P. .Vmsalon(lz. Tllc snl~st;irlm 

of the leatlrt is tliiu, the secouilaryveius more or lessdistant, cnrriug i:l 
asceudiag to the borders, aud following them in successive bov~.~. :~II;M- 
tomosing with brauches of iutermediate shorter reius; nervillcs ilistiltct, 
uearlv at a right augle to the secondnrg reius. Escept t,hat the Ij:!rtlt!rs 
of this leaflet arc uot as deeply serrulate, autl that the scconclar~ \-cius 
curve nearer to the borders, t.herc is not any noti~ceable difference bet wee11 
the American uud the Italiau form. 

Hobit&.-Niddlc Park, Dr. IIayden. 

POD~GO~IUBI, species. 
Tlw collrction II:IS, rcyresenting this genus, a cnpsnle, ITit its l~~~~li~l. 

It is, llo\Y4-ercY, broken in the middle, aud its specitic relatioli llliiliS('Clll- 
ible. There is :11so, from another localit)-, a fragment of :1 lill:;nl;ltc 
leaflet, with a close, thin ti~mptodrome uervatiou, coinp:irablc to Llie 
leaves of 1’. JGlor~@ He.er. 

lilrbit,ct.-hlitltll~? P:wk : the leaflet, Dr. H&en; the frnit, 1401+- 
saut, South J’ark, J),a. I’ealc. 

CZ~ALPINIA(?) LI~ARIS, sp. lloc. 
A brauch of a con~pon~rd leaf, nit,11 a narrow filiform raehis, i)cb:lrirlg 

se\-eii pairs of sin:lll, opposite, liuear leaflets, sesaile,rounilpd to tlicL l)oillt 
of attachllleut, slinrp-poiute~l, coucave or scyt,he-sllaped :kt tltct ,,l)l,cbr 
side, thicltish, withonk trace of Ilervatiou of any kind. 
to which this fragment Cook1 be coiiilvareil. 

1 liII0~ IIc!(,!1iI1g 
It resembles a br:tli(sh of 

tlistichous conifer ; ,bnt the mode of attachmeut of the leaflets, r(,l~llded 
20 tile base, all- opposite j their scathe-shaped form, CL’&., are ;lt 
rariauce with the characters of co&era. It is distautlv related to 
species of C’ccsalpinia, like C’adia sfwia, Heer, or SOme A&&r, like 11. 

i?i G 13 
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par.rc7~7zrgiann, Heer, of the European Miccene, but remarkably distinct 
by the absence of a midrib, whose place is scarcely indicated by a de- 
pression in the middle of some of the leaflets. 

~~~10itnt.--Florisaiit, South Park, Prof. Cope. 

ACACIA SEPTENTRIONALIS,~~).?~~~'. 
Lratlct small, entire, coriaceons, rigid, with a rough surface; oblnn- 

WOliit~l~, rountlcil to a sllort acilJwLJ or inucronate, gLXdlli1llg t:ilwriug 
don~nw:n~l to the base ; ncr\-;it,ion pinnate * , , laterill wius vl’rg thin, :1CrO* 
dronw, sparingly branchiug, nnastomosing by cross-veiulets in 1)assin.g 
up to ucar the point where they curve towud the middle nerve. ThlS 
lL!ilIl~‘t is. for its thick, rigid 8ubstaiii~c:iritl its Iler\-atioti,colt~l~;~ral~le to A. 
rifgitltr, I leer., (VI. Tcrt. llclv., 111, 1). 133,l’l. cxl, Fig. 22,) clilli:ring, how- 
ever, \q~ its form. 

Uabifat.-South Park, near Caste110 Rauch, Dr. flayden. 

LEGUJZINOSITES, species. 
A small legnmen, which is open, and shows its two rnlws, line&r, ob- 

long, truncate, mucrouate on one side, narrowed 011 the other to a short 
pediccl ; substance cartilaginous; inner face smooth, shining. The exact 
form of this and the two following remaius is not sell comprehensible 
from mere description. 

Hubitu~t.-Elko, Prof. cope. 

CARPOLITIICS, species. 
An oblong-obtuse, flattened fruit, or nutlct, truncate at its base, some- 

whal, more enlarged ou oue side, marlied from the base to :Lbove the 
middle by snmll st.rire, slightly diverging iu ascendir?g. 

Habitcrt.-West of Florisant, Br. A. C. Peale. 

SEXEN, species. 
An agglomeration of four oval, small seeds, 3 to 4 millimeters long, 

half as wide, obtusel,v-pointed, striate. 
Halritaf.--Middle Park, l?r. Zaycle,L. 

SPECIESWIIOSE REFERENCE TO THE FORMER GROIJPS IS UNCERTAIN. 

LASTRZA STYRIACA, Heer. 
Fragments of ultimate linear pinnq pinnately alternately lobed ; 

lobes oval.obtuse, disjoiuted to near the middle, piunntelg-reined ; 
reius 8 pairs, simple, cnrvin g inward iu going up to the borders, thin, 
distinct. The species is represented by a uumber of fragmeuts in siles, 
all vcrv distinct,. By the form of the leaflets and their nervation, they 
are rciiwlble to this species, very common iii the Miocene of Europe. 
The pinnules, however, are somewhat more disconnected than seen in 
the figures, (Plor. Tert,. Heir., I, PI. vii-viii.) 

IZaGtat.-Blake’s Pork, Uintah Mountains. 

Stem thick, wrinkled-striate in the length, bearing imbricnted and 
niuplc~ct;int IP:LWS, folded upon another, especially near the poiut of union 
to the: stem, opeuing in right angle, variable iu size, obtuse ; veins sim- 
ple, t,l!rite-fourth3 of a millimeter tlist.ant, parallel ; crossed in right angle 
by obscure veinlets. The stem divides at its base iuto t,hick diverging 
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rootlets, CLlLThJg to an horizontal direction. Though the spwi!rrcns 
representing this species are very nurneryus and very large, I cnrllcl IIot 
obt,aiu one showing exactly the size and the form of these leaves. Tlwv ( 
appear either folded aro~lncl R thick stem, from which they tlivw~(~, 01 
OIJ both sides of a thick rachis extending along it like wings, two 1 o 111r(bc 
centimeters wide on each side. Prom the fact t~hat large specinwl)s we 
covered by fragments of t,hese leaves crushed ant1 foltled upon n~~c)t 11(&r, 
without auy t,race of middle nerves or prduncles, the leaws must 112 ~0 
bcwi~ of great size. Tlirir substance is not very thin. The surlilc~c~ is j)t’r- 
pl;lW covered n-it11 ilJJ epid~wnis which ShOWS the veilis as cros~!Yl 1,) 

veiulcts at right angle. When the epidermis is dcstrqieil, this (*II;IKI:~- 
ter is not nbscrvable; it may, therefore, result of a \vrlulrlillg ot’ I IIV cli~i- 
ilcrni is. The species is roliltetl to illrr~ Bilir~icn, l<tt., (liil. 11’1. 1’. :!S, 1’1. 
vi, Fig. 11, and 1’1. vii, Vigs. 4-t;) ililli?ring, Iiowcvcr, by vssrwl i:ll 1.11:ir- 
acters. 

HaBitnt.-l:oof-shall? of a thhl Coal, with the following spccics : 

SAPINDUS OBTTJSIFOLIPS, sp. ?~oP. 
LCi\\-CS coml~ouud, pii&e, alq~nreutlv’lon~ * leaflets nltcrn:\tc~, v(‘\‘V 

variable in size. from 1B to ‘i ceutin;eters3 )lone. and from 6 Iiiilll- c. I  

meters to 33 centimeters ‘broad, coriaceous, perfect& entire, sessilc, ILLI- 
equilateral, ovate-lanccolate, obtusely-pointed ; new&ion cauJptoc!ro~l~c ; 
lateral veins at a broad angle of divergence, curving in passing up to t Ilc 
borders and following close along them by a series of ~u~lul:l!iolls ; 
areas large, equilateral ; ultimate divisions obsolete. This tint: ~.ltwi(~ 
ditlers from any fossil lmblished as yet.. The leaves have been alqwr- 
entlJ- very large ; some of the detached leaflets greatly diKering ilk size 
from the ien; oues which were obtained still attached to the mniu r:lc*llis or 
pedicel. 

H&i&t.-The same localitS as the former; top of hills, nppn:‘cwtly 
overlying the coal-bearin g strat.a of Rock Springs, seen to tlic wst, 
five to six miles distant.. Tbe clay beds of this locn,litg, n-i{ II au 
abundance of silicified and petrified wood, the thiuuess and poor clllality 
of the lignite beds, mark this place as referable to the Upper Liguitic 
measures. Thongh I n-orked at the locality for an entire day with a n~inc’r, 
I could not find in the shale auy other distinct vegetable remaills Imt 
the two species described here. 
them from the lower lignitio flora. 

As Set, we have nothing related to 

§4.-CLIMATE OP THE AMERICAN TERTIARY AS ltl:l’l~E- 
SISNTED IN ITS FLORA. 

That the flora of a country is in correlation to local atmospheric cir- 
cumstauces; that ancient flora.s, too, bear characters which reiatcb to the 
same cause, is an asionmtic assertion which clots not nectl :111y tliscqis- 
sion. In considering the dsrelopment of wgetable types from tlrc: lirst 
apparit,iou of land-plants, as far as this origin is known, it has bwu ad- 
mitted also that the point of departure of t.he vegetation hi&S been fro111 tile 
simplest organisms, passing lip to more and more complex ones ii1 as- 
cending the scrims of tlw formations. According to this princil~l(~, the 
first representatives of tlicotyledonous plants, which seem to II:LW n~:~tlo 
their appearance uear tlrc base of the Crctikceous, but which II:I\ (I Itot 
been remarked :$s yet,* have beeu theoretically considered as ‘being of :b 
‘Profwmr ICccr Ims? from t’ho Lower Cretaceous of Greenlmd, a lcnf rcacnrl~li~~~ :L 
Popdas, mixed still with Jrmssic or Wealdeu types. 
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\-erg simple organization, or, so to say, in an ndwntire state of develop- 
meut, prepared in that war top:q)idly undergo a series of modificatious 
under every kind of l~h~-s~al iufltienccs. There is as yet scarcely any 
tlocumeut III con9riuatioii of this l~~potliesis mid still less in contmdic- 
tion of it. It is, in a11y way, ada1)table to the explauation of some pecu- 
li:lr aualogies reiuarke”d iu‘the &nractcrs of the Xeological floras. 

The vwctntiou of the Dakota nro~n has a distant relation to that of 
the IJppe~ &etaccous flora 0; -X~~op~~ by ideutity of a few of its species, 
cqccinlly ferns. But, as xet, ,litt,le is BUOWU ok the succession of the 
ygetable groulbs during the I~uropeau Cretaceous, :111d of the relacious 
of plant.5 to the geological divisious of that epoch j am1 t,hough the an- 
alogies Imy become 11101x lU:lrliWl by future discoveries or publicntious, 
it is only from the data furuished by the hmericau Cretaceous tloro t,bat 
we cau get some kind of criteriou of the climatic circumst-awes which 
h3.w marked its geurral characters.* The descriptions of the species 
of’ this flora and the details in regard to their relatioq, as published in 
our llora of the Dakota group,t evidently show its relation to 8 modrrate 
climate, about of tlio same average degree as that of the middle region 
ot’ Sorth America. A number of Cretaceous genera are still represented 
iu our arborescent vegetation. 

From the IMrotjn group uprrnrd., there is no trace of land-vegetation 
in t,llo whole North f\mcric:u~ continnnt nrit,il we reach the Lower Lfg- 
iii tic ibruiat~ion. All 1110 iutcruwdi;tto strata Ilre rnilrille, Ulld t,hO SWIGS 
of nniiunl remains, which tlicy hare preserved in great, :~bnndancc, are 
iiiiinterruptud anil iiiiiiiterrnl)tetlly Cretaceous in their characters as 
lrigh as the Liguitic. Aniiual Cretaceoux remains have heeu fouud, 
:IS remarked formerly, PV(YI in shale owrlayiug Liguitic deposits. 
Sow, in compariug fOSsi plants of the first br lowest’ group Of the 
Lieuitic. we should exncct to find. merelv cousiderinc its immediate 
&cessibu to strata of bretaceous 6g0, a hors with soGe distinct anal- 
ogy to that of the Dn.kot,a group: most of its genera,, some of its 
s*Jecics, too. BUt it is not the CilSe. Some genera, of course, are repre- 
sented in bot,h floras, but lq- diBerent t.ypos ; and they do not hare auy 
identical species, nor even any closely-r&ted forms. There is in the 
general character a kind of related faciev; hut specific types of the 
iortner floras seem to hare been destroyed during the prevalence of the 
u~nriue Cretnceous period, and above its fucoidnl sandstone, even mithiu 
its ripper strata, ail{1 iii conucction with Lignitic deposits, there appears 
:I IILL~ iiora without positive relat,iou with former wgetablo types, 
:uid with but few of those of subsequent groups of plants or xouuger 
geological floras. This a~~omaly may be explained in two w-a~-s; either. 
by supposing that during the prevalence of the mariue formations, 
or by the submersion of the laud, all the genera and species of the 
Cretacegus have been annihilated, and t,hat a new generation of regeta- 
bie types has covered the new land as fast as it, appeared abore the 
snrfacc of the Fatcr; or that during the period of the marine Cretn- 
woiis, the climnt8e has brtm gradually modified, and that, therefore, the 
121111 :lt its first apparitiou II;IS been iiiratled by a vegetation in linrowuy 
with the olinmtic circuuistances governing this new Cqwch. This last 
suppositiou seems tbo oiils one admittable, the more so as it does not 
wwitlcr the hypothesis of a general destruction of regetable types all11 
01’ snbit reuooation of others or of the creation of a new vegetable world. 
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F.;;cy:ere have the ~lern types come from, nud where haw thr\- ori_ci- 
‘ 
The’ climatic diffiireuce indicated by the characters of tljc> X~)rtll 

American Cretaceous flora, in regard to that of the Lower Ligrli t ill, luil? 
be exposed in degrees of latitude rather than by tbernwtuetricnl ligul’es 
of au average temperature. It is aboutthesame astlrat between C)I:io ::I!([ 
South Florida. In the Lower Lignitic, the palms coni1’ose :I, 1:lrgC‘ 1 ~l’OlJO;‘- 
tion of the flora. This family ok plants is still represented in ow pl~‘St’!~t~ 
flora by species of Clltrmcr~o~s aud &trbal. Gut they tuostly iuli::!~/t tllc* 
shores of the Gulf of Mexico, in South Carolina, 811d eslKk1ll~ %Ollth 
Florida. They are scarcely found iulaud. The highest north stat ic:n of 
,‘&baZ is in the swamps, at the mouth of the Arkansas River, antI IICW 
it is a. mere dwarf, not above one to t.Ko feet high, vegetating untlw the 
deep shade of canes and swamptrees. With palms the Lignitic: 1~1s 1.7 

species of lG~.r of a type related to subtropical forms of this ;:t~lius. 
Then Artocmpidiw~, Piso~a, R ntnuber of Diospyros~ large-lenwtl ~~wc:iw 
of Vibzwnum, Xqwolin, and I..os&yq~sis, with Khcramws, slJcc,ics of 
sontberu types. There is not, however, in the fior:!, any true t 1 cqJicB:iI 
form j uor do I find any of the so-called Iiltlo-~4u8triilinn ty]ws. C’iir- 
1I(II)IO1)LZf?JL and I;nwws species are more nnmerons tlIi111 in the j ):llitJLiL 
group, but scarcely of a diflereii t trpe. The distrilmtiou of tlrcw~ TWO 

geI1er;1, however, does iwt appear to have hat1 fi 111:1Iketl rcl:li ~CJII to 

climate in the gcologioal tiuics. J~io.cl,ym and 1lfaCJfiolin Ul’C ;llF.lJ IX’!‘- 

resented in the Dakota group, lmb the forms or sl)ecics :ir(’ v(*r,v 
distinct knd not as nwuerous. Mnny specks of A%cou~~us 01’ tlic! 
Lolver Lijiiiitic arc cll;ir:wterixcd, IllOst of tllcrll xt ICiISt, I)?- I IliC’li, 
close. sccoutlwy wius, wt’wriiq these, for nnalofg, to tliv lJuw Tut I,‘. 

Cn~o~illi~lJlllS and ~crckcwIicc rohbilis, xhose ri\llge of tlistril,lc( ion is 
from lilorida to North Caroliun and South Arkansas. The clih’~wuw~ 
of temperature is, therefore, in the average, equal to that Itr::lkt~tl 
in about 100 to 150 of 1;ltitudc. It is, indeed, R s~iall tliKw~uw i.1 ~OII- 
sideriug the distribution of the flOI2lS of the IMrota g:‘1’01iL~, ;mtl c!t’ t irtb 
subsequeut groups of the Tertiaq-, and it would be easy to eqJl;l ;!I tlI(s 

graduul iurasion of another kiud of vegetatiou from a distauce ~!L<I liti:: 
the 160 of latitude up011 the new laud of the Tcrtiaq-, am1 after tl!ch (Ii-;- 
appearance of the anterior regetable types, if only clie Iwe-cxist;~itw ot 
such a flora was admittable. There ‘is no tlifficultv to accon~~t [‘or :I 
higher clcgree of teuipwaturc for the Lower Liguitid iu caltsitlcl,il!g tilt! 
flora of the IM;ota group as :I land-fiora, or at, least as a flora CO\ c’riilg 
the coast, of an upla,nd of wide estent, therefore nuder the iuflur~lc*c~ of :I 

dq abmosphere. 011 the coutrary, the Lowr Tertiary Iitll<l eulcsri:illg 
from au exteuded sea-surf&e, as low wamps, under a t:oggy or I-~JI~ w-et 

atmosphere, should haI-e its climate tempered in a proport’ionnl dc~=rec, 
a,utl its regetat’iou au insular rather t,han a contiueutal tine. 1:~: this 
does not explain the disappearance of the more marked vegetable t>-ljes 
of the Dakota group, and still less their re-appearance iu the II~J~FI’ st;rgc% 
of tile Tortiar?. 

The flora ot the second group*, cspeciall~ characterized by the 1~1:1nts 
of Evaustou and Spriug Calion, preserves some reIntion to that 01 t!lci 
first by the palms. Beuinius of plantsof this family- are, l~owerw, ii) t iris 
second gronp, wry rare, and reprrsent mostly iiuits, whic:Ii, tl1011gi1 
identical with organs OF the same kind fouud at Golden, flack I:ut tc, 
and the Ra.tou, with Sabal leaves, may, however, bcloug to shun (Ii !:(,I 
kiud of vegetable. There is, besides, a diu~inishetl I)ro1)ortion (:I’ tit<, 
leaves referable to subtropical types. With this the second gr<Jll\t 11:is 

-..~ ._._~ 
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some species and representatives of genera which have been described 
from the Dakota Cretaceous, Cinnawolw~u SccAevc7mri, Li~~ioclendron, and 
Strssfljhs, illId it Juts also some of its species ide’utical with those of the 
Arctic Niocette. Its jiicic~~ therefore, positi\-ely inclicates a somewhat _ 
coltlrr ternlter:tttire than that of Lower Liguitic. 

\\Xtlt the third group, t,ltc I~alms have disaplte:tred entirely, as well as 
the subtropical types of tltc Lower Eocene. Its flora has also a Liquid- 
Irl)rbnI*, L. .f,wtrciZe, closc~ly ullietl to a C!rctaecotts slwcics, L. ihyrifoliwwz, 
:ttttl with this it has :t tttore marlred lwcdotuitt:tttce of arctic &tits or 
slwcics idettlical with tltose of tlte Miocene of Greeulnttd ::nd Alaska, as 
sreu in bite remarks ott tlte tubles. The lowerittg of the teml~ernture is 
t~ItcW still more 1lHllli~tl tltm with the secoud group. Iu the wltole ex- 
teut of t,he Ligitit,ic formntions we cau see, therefore, frotn tlte character 
Of th successive floras , D slow decrease iu the degrees of tempera- 
t tire, accountable, it seems, to the diminution of atmospheric humidity 
iu proportion to a gradual consolidation and drainage of the land. The 
sattte l~lteuotttet~ott is itttlicated by the deposits of Lignitic beds, which, 
tltonglt of as great thickness iu the second illtd third groups, cover less 
estcttsire areas. 

Tlte jircics of the flora of the fourth group eYidettt,l>- rcprrsetits the 
colder climate of a, mouutaittous wgiou, by the supcrabuttd:tuce of 
wttiftw3 as the esseiitinl coitstitucuts of the -forests of tltnt elwcl~. 12 
IICIS, besides, mitt13 slwcies of sltrubs, S’trZix,N@w, C~t~q~fonin, 1Iex, RWus, 
which gettcritlly i’orttt the utttlcrgroat~lt of ltittc-woods, or border the 
S\Yiltlt]tS Cttld StlTUlttS itttcrscctittfi tltelll, :lltd in ilCCOl.tli11t(!C, IL ICSS pro- 
lwtiott of trees with dccitlnotis leaves. This Y<~g~t;ttiott of tltc Upper 
Twtiarx recalls bJ- its character that of the Adirondacks of Sew York or 
of tlte Black Nouutaius of North and Soutlt Carolitta, where each 1iUOb 
is ovcrgrowt by otte species of conifers, ltere attd tltrre ititertttixetl with 
lwpl:tt’s, birches, sotttcttitttcs oaks nttd beeches, nut1 wltwe tlte tiutlcr- 
growt.It swrccly allows to pcwtrate in tlte d:ttk recesses of tltc? lbrrsts. 
i\s Ix~1tta~li~~tl itt tltwribitt~~ atttl co1tt]t:trittg t,ltO sltccic!s of tltis groiip, tlto 
ffora Of each Itlace where Ibssil I)liLtttS have brru obtaittc~d is cotttt~~~~1 . -.- - of soil10 s]wciCs of cottifers wlC:L arc ttot represeitt~d at the other local- 
i ticns. In tlte Ibrcsts 01’ tilt> lthtitts, cotiiltirs of a s:tttw liittd are gettc~mlly 
eltwtsi\-ely autl tittifi~t~ittl~ ilistribntrtl, cowrittf witlc atws, us iii sottte 
IMl’lS of 1Sttrolte utttl ol’ NorlIt Attwricu, eslwiall~ iit the m:wititttt~ ltitte- 
\YOOtlS 01’ t)lte SOlIt ~111~1 tltt! ltOt%it~~l~tl liwctsts OC tll1> (WItI ]tl:littS Of C~~tttildit, 

Sot~w~t~, 832. But itt tlte ntouut:~ius even at our tittte tlte forests are 
cotttltosed of nutuerotts groups of a lweclominaut species of cottiltirs, 
rrlttestwtecl itt Sf?]lUiltO nttd limited areas, and wryiitg in accordance to 
alt~ittttlr, expositiou, tlcgree of declivit,F, &c. The limitation of conifer- 
species to tliK?rettt localities of our Upper Te.rtiaq- is thus charncleristic 
ot’ :I mountain-flora. 

ln adutittitig, as positively proved, the exact and cow&ant relation of 
tlte flora of a couutr~ or of a land surface with the climatic circum- 
stwces of the sauli? lOCiilitic~S, it is easily understood how doulJtfu1 are 
tltcx c~oticlusiotts t~tlit’ll cottccruing tlte rc~latioti of geologica. i~poclts itt 
~~otttI~;tritt~ tlto Gtssil Ilot~;~s of two cttutiitc~ttts. Tltc four crottos of our 
‘I’C~t’tiitrJ’ Cttx2 cltatnc:tc3rizt~t1 I)y :I sttccessiou of tylws bc:t~itt~~c(ottstattt 
ittcwvtsittg :ttt:ilogy to tltow oiw lwcsettt flora witltotit the ntltttistnre of 
fiwigt vc~gSc~t:t1tIt! liwttts, wbiclt irttlwiitt, s0111c 10c:;tl 110~1s of Istit~qtc with 
lwwliktr nut1 tlis1ittctjircic.s. Tltis indicates for this cotttitwrtt :I lottg cou- 
tittit:tttco of tlte SillltO c*litttatic circumstauces without notable modifi- 
wtiott. Tltese circtitttstnttces have uot beett of nwcssity the same iu 
Eurolte dnrittg the s:ttuc lteriotl of time. Tltcre may have been, for es- 
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ample, at the epoch of the Lower Tertiary or &!oceue, a ltighcr t: tttpern- 
ture, ittflttcucetl by proximi$ to tlte SW, bg 1tS currcttts, ltV : 1;rtttittg 
areas exposed to the suu, kc., and of course a correspott~lit! ‘: flOl.it, 

Indo-AustraIian or tropical, kc., while, under different inflttrucr. vyt? lt:ttl 
at the saute epoch a more moderate temperature and a flora’ with Itom01- 

ogoua types, related to tltose nppeariug lilter iu Europe, ~vltcu 1 II<? tcm- 
]WriltUrt? vns :tt a lower iegrec., 1 in the upper Miocene epoclt, for ~~~~ilrll]~le. 

Tltis esl)l;titts, of cmtrs~, the non-correlation of Yt!&Y’t:tI)It? 1, IN’S :tt 
epo(:lts which :tre recognized as syucltrot~ous bytheir auittinl fOss~lsY ;lltd, 

tlterefore, cotttract our dednctions of synchroutsm of strata, as it!(Iicatctl 
by ident,ific:ttion of fossil remains, into more uarrow lituits. It, is Itrob- 
ably for this reason that, in comparing the data’furnished by our :tttcicttt 
flora9 with those of Europe, we hare constantly recognized a kitt~l. of 
precedence of types which may .be merely the expresstou or es I wst ttou 
of a difference of climat,ic circumstances at the 68me epochs. (Pt’ this, 

however, we hare to leartt a great deal more ou those flora,. of old 
before WC? arc ;tble to take ani’ reliable conclusions, ant1 for this ~~c~nsc~u, 
a,lso, it is of itttportance to lit&t our deductions 0U what rye Cl;‘) lt%ru 
iu cousitlrring onr North American fossil floras. 

Paleoutological data, animal itut1 Tegetable! ltare detuonstt :‘t chil, for 
the geological tituqas far U]J as the Lower Tertlary,orat least tll L’pper 
Cretaceous, a uuiformit~ of climate over the whole itortlt ltcttr’~~~ltet~e, 
from the pole to tlte equator, if not o\-er the whole world. Tltc~ c’,*ttses of 

tltis l~1trttontet~ott are multiple illld not yet satisfactorily esItl:tit~~,tl. Iu 
bite Hor:i of tltc l)illtOt~b group, aud also in that, of the sccotttl :I1 tl tltird 
groups of tlte Tertiary, tltis isothcrtttul jiccics is rCtttitt~kaltl> I~rovt~l 
by ideutity of genera wit*h those of the flora of tltc 11ortlt, 01’ iIS ibr 
np as remains of fossil ltlattts have been found, especial1.y witIt that. of 
Greeul;tttd. The Cretaceous flora of Come, described by 11~~1~ iii his 
Arcctic Flora, is represented ouly by species of fetus ntttl rottittw, which 
do ttot, have auy relation to tltc plauts of t ltc Dakota groult, cbsc*c,I)t ltcr- 
halts bg one sittgle species, @hetqdcris Johttxtrzcpi, which is ~~~t~~p;ir:‘r- 
Me to Il~ttierto2,It?lZI1tsr o’etaccm. Tltis tlorn of Cottte may I);, rchti~- 
able to :b lower stage of the Cretaceons, as it has no wtt:;titts of 

I 
dicot~lcc1ont~tis leaves. Ill ill1 llp]%r fhlib Of t.]te SCttUC colltttrJ’. ]‘l’oli~s- 
sor llc’w Iitttls ntosflg dicot~glcclottot~s le:bves, :biid rwogttizw t !I(~III :lS 
rcfcwtblc to Ittatty Of tltc gt?tiCl’ib reprcsctttetl in our l)it.liOt~t~ groi!ib. ;\s 

tltc! tttcwtoir of tltose ItlillttS is not yet ~~nb1isltctl, it is Itot littcj\l II Itow 
intimate the rehttiou uiav be j but ttti get&c idctititg is cttott~li :iIN’;ltly 

to iuclicate attalogous dlimat’ic circuutstauces in Greenland :tt1(1 SortIt 
Attwricib at tltis Upper Cretawous epoch. The flora of our LOG (‘1’ Lig- 
uitic, tlte oldest -6t’ the American Tet%iary, is as yet witltot:t, relit- 
tiott wit,11 aur northern ilora known until now. But that of tltc wcottd 
group aud of the third are related, as remarked abore, with the Jlioceue 
Greenlaud flora bF a number of species and t,ypical f’ortns, n-llich are 
characteristic enough to shorn that a same climate iuflnettwtl at this 
epoch the veg’etation of b0t.h couut,ries. Therefore, from this, iI seems 
that as far 1~1) as the Miocene period the isothermal zone estetttlcvl f’rotu 
tlte troltic to- tlte pole, or that- at; that epoch tlte saute climatic: G itwtttt. 
StiIttCcS ltare govcrtted tlte vegetation of the Nortlt Atttctic:ttt aot:ti ttwt. 

Tltc rclatiott of tlte floras to the cliuiate beiu, v fOrcibl\~ reco:gtiiztxtl in 
lO(?ill tlilkwttccs, or amblogies of vcget:bblc forttts, it sGggc%t s ; 1101 Itcr 
qttcdiott, tltab Of the origiu of tl1e groups of vegetables clta~;~c~‘:~t~iziltg 
either diGerettt stages of the Tertiary or dXoreut localities ol’ ti.ca WIII~ 
epoch. 

Our Flora of the Dakota group has for its essential rel)rcsct:t;ttives I 
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(I consider dicotyledonons species only) lesves of a hoarse coriaceons 
textur!, mostly with entire borders. A character of the same kind is 
W~Ogl~~mi iu t]lo flora ofthc Lower Lignit,ic groap,wl1ic!ll, Iilic! t,lm form3 
ll:\R vel,y fiw tlicot,~Icdo1lo11s leaves with serrate borders, a I;wre IwOpOrT 
t,ion of coriaceous leaves, and also species of Vibzcrnam wit11 horders Of 
IWVQS CV~ll~llly cut by sliort8-pointc*d teat11 tur11etl outside, il s;lm~~ lriml 
Of’ tl~~lltiltiO~1 chX:lctlg mhic:il is rcm:1rkeil iii II. fiim tlcnt:lte sIwcic*x 01’ the l l):llil)t~l jil‘Oll])* Ill tllc 1Sll~~O]~l~illi CYet:lPrOllS 1101.i1, ilS I’(‘~~I’(‘S~‘~lt~d by 
Ctwltwrici, Etl,il/lllrnlrsnri/6, &., Of tile ~~ll:ltlCl’SillltlStc’ill Of Ocrruanr 
the leaves Ilaw ib jiccics, which, though tlilli3ent ii1 SOIIIC Iwiuts coui,i 
h,C, lrovever? cOlllparet1 with that of a i’ew species Of our cr(!t;;beOllS - 

for c1SilUl~~IC, Ett.iilgAa~l~wnifl. Nternbcrgii, Stiehler, or Phgll,ilcs w~~~~d~w3’ 
St(W)b., (Figured in vol. ii,Tab.ssv, Of Pt. tlerVorweIt,)could br aclmit,t&~ 
as i11l Ori&ml typo of the multiple forms of ~5”rrssnj~us of the IJakota 
gIv11p. Eut When we look further and come to the floras of the lOvie&, 
Tertiary of Europe, that of the lower Sezane for esample, which by the 
presence of Cretaceous ant1 Tertiary types, see,m to indicattt a,‘&& of 
transibion between bhese two formations, ~III~ ip reqqizpil aS Lower 
Eoww, we iiiiil characters pointiug out, I thiulr, to n multiple ltiud of 
derivation. 
sented b,y 21 

This Seznne flora has its clico~yl~xlouoas t,ypes rcpre- 
gcuera, with 47 species, with more or less serrate or 

tlon~lg+crr:~to :I1111 tl~Wt;~te lcwves, and 11 gf?ner;1,, reI)r(~sc1lttql l)y 20 
SIWMt3, with entire,-borderec’c leaves ; t.herefOrcl, a large predo1niu;~llce 
Of leaYeS mi1rked by n chxcter mostly abseut from the Dakotagroup and 
LOWW Ilig1litie Alllericnu flor:ls. Considering this EoceIle flora, of’ l;rmlce 
Ollly, wih its species of B&la, 2; AEws, 3; Ulmq 2 * Pop&q 1 . SaliT 
3; ilra.li?,(i; Greciopsis,5; Jlr@cradites,S; Ce1nstrite.q 4. ~?JIu~~~~~~~s 1. 8, ?iI’ 
eve11 A’uEzz, Ji!r/l~wclitc.~? K~MWIIWS, with scrra,te lea\-& it ~~~011Itl’~~~‘r~~t~~~h~1~ 
t0 SUl)]~OSC that the or1giiial tJI)es of the tlicotyledonons tIor:b did repre- 
seut essentinl!y serrate leaves; while we bad reason to admit a: contrary 
conoIusioi1 froin the chnractersOfonr Cretaceous and Lignitiofloras jyhose 
Q])eS, wcu tkom the same geuera., Juglaw, Salix, Popl~ts, are wpr&ent& 
!)y unt ire-leaved species. Also, iii t,he deutate leaves of t.he North Amer- 
1C:lIl Cretaceow aud Xoceue, the type is distinct. Wit11 very felv escep- 
tions, these have the peculiar dent,ation remarked in t.he cles~riI~tio11 of 
Grcriopsis Tfqildenii of Nebr:islr;i, md of VL?~~~~~~~I~ ;tuwrJijwtt~p3~ of ]Ul;& 

Ihltte. I hare 00111~~itlY211 this I;& species to I/; fp)aj~tezfn~ of Sezaoe but 
0111s for the size of the leaves and the character Of the nervatiou. noi for 
the ilirisiori Of the borders, as seen above; for the Seza11e sp&ics has 
loll& turued-upward teeth, some of them cloublv dentate, ;t character in 
accordance with most of the ot.her kind of Ieaveiof this European group. *’ 
IIOW t0 WCoIlIit for discrepancies of this kind B Is the S~zill~e flora rep 
Iwcrlt:ltiw of’ iL fi)rm;1tiorl ;I.l~scllt frmil tllu Americ;m qc:olog~, or Ilot yet 
rcwg1iiz~tl ii\ it; of il 1:1ilcl-t’or1t~:~tio1~ which, 1111dcr d;lrert:11t cIi1nati(;‘ln- 
Iill~llWS, COllld have harbored the Same types as the f?ieZiJ]le ones iotro- 

. 

duced bg some kind of agency 11 This is evidently not the case “1s the 
series of the Cretaceous stxata fro1n the Dakota gr&p to the Li&iti, is 
ii1~iiltc~1.~~11I)tr~~l, amI wIwci;lll.y :IH l)ot,Ii siiccCssiv0 lloras :iiw rcl:&vl 1)~ 
;I ;<:cbrl(‘l’;ll l~ll:ll’il(‘l~\r 1;tl’ tlifli!rclll I’lolll I.1l;l.t Ol’ Ill<! (~l)]lt~t~l~)l’rilIl~!()1l~ Ilor& 
of’ b1rOpe :mtl~of those ofiutermecliate epochs. NOQ-, atluuittiug that the 
SWccPsio1I ol’ generic t,yIxs indicates coutiuuous deve]opu~cnt Or multipli- 
catiwt 01’ fwms aild cllaractrrs iii asccudiug froin the Iomesb St-rata ot’ t&e 
geo!ogiwI foriii;~tiOus, Sh:ill we say tllilt, :I siugle f’orm or tgl)e Or species 
has beers at tlill’weut times the first and only representative of ~11~11 group 

I 

t,ltorlgll wide ant] 1unltiI~le in its represeututives it may be now 1 Or conI 
sideliirg merely the tlicotyledonous plants, which make their first np’pear- 
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ante at the beginning of the Cretaceons, are they all derived fro1n the 
modification of a Sante lower form, developed at the sa1ne or at clifl&eut 
Ioanlities uutler influences of the same kind t I do not tliiuk it I)ossibIe 
to s11ppOs~ that the first leaf represent&ice of il dicot~glrdo~lor1s Ii:lS :l])- 

peared 011lg ilt oue place of the surface of t.he earth, nor t,il& it Il:lS bee11 
(lpriyt>(l fro]]1 :I s:lme org~]i~W Over the Whole world, UOr that t IIC CS- 
ftqqm] first (*auS(‘fi of mO(litlcatio11 have bWl1 tllC S:llllC?. Thcrclibrc~, e\yll 
(ldluittil!cv tl)t? tlleory of ,qiccessi\-e trmrsfonuatiolk Of VC$Xtilbln ty\N’S 111 
;c I;ill(l o*‘;lscbc1ltli11g sc:llc, it vOuI(l be iieccssn,ry t0 coiisitlcr i lS ntiiltipk, 
]0~;1] varied iu f~rnls, the first dicot~~led0aouS representatives. If this 
is t&t for t]lc ~~i~oQ-letlo~~ous plants, it has t0 be equally atlllli! ted for 
Illants of u IOffer type. Simple as they Kere, t,he1?, in their characters, 
tl:c\- (lid ]lo](l. as seeds do, all the future typical collforlnntiolls Of’ their OR- 
sp1;1lgs, res11Iti11gofi11iluencesofdivers natures; but. asit i:$ the c:lw with 
see& of dicerent kinds, the result of thew LIIUItl1)IlCittlO~I Of grtr\\7vth 
should, Of course, hare been represented by groups of vegetablw Of clif- 
hrent characters. This would account for t.hediversity of floras of the 
same epoch at distant, localities, or for the isolat,ion awl clissimil8rit.y Of 
types in the flora OftTo continents in s,vnchronons fonnitions. 1 Iwhere, 
therefore that the disaccord remarked in the floras of geological C~IOC~JS, 
and whi& hal-e &en esplaiued by displacemeut of floras, or n-hat is 
cill]c(l a \~-;11l(Icri1]g ofspecies, may be,%1 many WSeS :lt least, at~rilmtrd 
to diwrsitg of original forms. The more we descend toma1.d tllc so~c:~lletl 
primitive 7 Jrb.etal)le types, or the more simple hare bee11 the or~~:~uism \ 1 h 
Of plants, the more e&g they should have been modified nr~clc~r local 
i1~flue1wt~s L. A change of climate of A fern degrees, which miglit hare 
caused the disappearance or estiuctiou of some sl,ecies of l)lallts, sllo11lcl 
have fbrced the defO1m:ltion of others or the birth of lltx\v 011:‘s in iI 
I)rop0rtion:bl degree. Tliough the intermediate liuks which cw~wct 
ancestors aid desceudauts iu vegetable types are not always rccoguiza- 
Me, even in the oldest, fossil floras, it is certain t,hat all t,he grou]): IMYO 
a geueral familv-l’crcies modified bv some new and tliscord:~nt forms Of uu- 
aci~ouutal~le ort&. III our Liguitir, the group of Eranstou, for esa~~q~lc, 
iat~roduces to the Tertiary flor;% the serrate leaves, its c’rtrya, AliljfS, I&z- 
tzda, kc. That of Carbou comes after with deer, Uhtls, and ot!lw new 
t~gpcs. ITax they bee11 brought up from Ureenlnntl, fro1.n I~III~O~W, or 
from another country, or have they appeared for the first t’1me FIIWC we 
find them notv 8 Thev must have had their birth at some place, ::II~~IOW ; 
and I tlo not see mhy~this birt,hplace sl1ould not be ncce~btt~tl fbr the lo- 
calities n-here the types are rccoguized, rather than to supl~oh!~ them 
born elsewhere autl transported hereafter, adding to the problem a new 
proposition, which renders its solutiou still more ditXcult. dYs said 
aborc, tlw c]iwst~ion is inrrrly t~onclWtl upou, as I do lint wish to t;l!iC 
groniid citlwr for Or agaiirst the prcseut Syhm, uou 7 wwridly. :uliititlcd, a 
of the successiou of species, or of their developmeut by mod1licxtiou of 
form under auv kind of intlueuce. bly purpose is merely to Iwiut out 
the imnortauc;? of the study of our ancient Xorth American fIor:w, re]we- . 
s(:llt(vl I)y 111on! Ilolno~:c~rlrh? groups ii1 :L lllore Wgl1lilr SIl~:W~ssl~~ll, IWS 
tIi\crsilic~tl lby g~WlO~iC:ilt rlistiirhlwcs, illltl wtiicli, tlK~lX!li~rc’, lll:l~ :Il’liblYl 
some more x&able data for cousitleratio1~. The history of the \ q:(%:b 
tiou Of the tl:lrt~h is in iutimate relatiou to that of the llumarl IXWS. 
The proverb, “All fresh is grass,” is explniuable iu this day : 1 :lat th0 
vegetation of every epoch is iu imuredinte relation to the s~~lcl1rouo11s 
beings ; that vegetable life comes first aud that animal life i.s clcI~;$eut 
fro&it; that therefore the history of the vegetation from llts c~r~lg:ll, or 
the vegetable paleontology, should not be left aside iu cousi(lcriIlg tllc! 
successive phases of animal life in relation to the history Of 1m!1~. 


