THE LIGNITIC FORMATION AND ITS FOSSIL FLORA.

BY LEO LESQUEREUX.

CoruMsus, OHIO, July 14, 1874.

DrAR Sir: I send you herewith my report on the botanical paleon-
tology of the Tertiary formations ot the Rocky 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 plants on
the age of the Lignitic formations.

As there has been of late some discussion on this last subject, 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 Lignitic; in the second part, I have marked, by tables,
&e., 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 the North
American Tertiary epoch, as indicated by the character of the groups of
its fossil flora.

Besides what is due to the co-operation of the members of your 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. LESQUERLEUX.

Dr. F. V., HAYDEN,
United States Geologist, Washington.
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plan of my former reports in the following mapner : The specimens ex-

amined from the exploration of past year (1873) will be described

separate sections or groups, to which are referable the localities where-

from they are derived; and instead of placing in a sin‘gle synoptical

table all the species known from our American Tertiary measures,

it will be more appropriate to prepare a table for each of the Tertiary
stages, as recoguized above; reserving a general table for a later time,
when our Tertiary divisions are more positively recognized. It is to
this last end especially, and as stated above, that these ditferent tables
may be useful. The materials which we bave now on hand are abun-
dant enongh to point out a marked difference in the vegetation of the
different horizon of the Tertiary, though the general characters of the
separate groups which they represent are not yet well delermined
enough to give positive evidence in regard to the exactness of these
divisions. As our Tertiary measures are of wide cxtent, and ave likely
to become more and more ecarefully studied, these different, tables will
afford points of comparison for local floras, and therefore for identifi-
eation of local formations, just as, in the former reports, the general
tables furnished for the comparison of the geological epochs, the Oreta-
ceous and Tertiary, an evidence which is needed no more; for, indeed,
1 believe that from the descriptions, details, and expositions of the
characters of each of these separate groups of the Tertiary, its age and
its disconnection from the Cretaceous will be established positively
enongh to prevent any further discussion on the matter.

§ 1.—AGE OF TIIE NORTH AMERICAN LIGNITIC.
Besides the evidence furnished on the age of this formation by the
characters of the vegetable remains, I have, in my former annual report
to Dr. Hayden, drawn some collateral conclusions, which I wish to briefly
review novw, in order to separately consider, in regard to them, any new
evidence afforded by the researches of 1873.

These conclusions were taken, 1st, from the fact of the immediate
superposition of the strata Dbearing plants to well-characterized strata of
the upper series of the Cretaceous, the Fort, Pierre and the Fox 1lill beds
of Hayden’s section, in the Report for 1871, (p. 87.) This immediate sa-
perposition of the heavy fucoidal sandstones and of the Lignitic over
Upper Cretaceous rocks, is seen in full evidence, as remarked in the re-
port, in the Raton Mountains of New Mexicn, around Trinidad; all along
the ridge of sandstone from Trinidad to the Spanish Peak; at the Cation
City coal-basin under the Lignitic formation, as marked in the section of
Mr. Nelson Clark, superintendent of the coal-mines; at Colorado Springs,
in following the bed of Monnment Creek, from the depot to Gelirung’s
coal; at Golden, Marshall, &e. On this subject my observations agree
with those formerly recorded by Dr. Hayden, Dr. Leconte, and others;
the succession of the strata has been reeognized by all the geologists.

2d. I have not denicd, and do not deny now, the presence of animal
Cretaceous remains in the strata of the Lignitie, though persisting (o con-
sider the formation as Tertiary notwithstanding; for Lregarded and still
regard the presence of some scattered fragments of Cretaceous shells as
of little mowent in comparison with the well-marked characters of the
flora, characters which have been fully established by a large number of
specimens obtained from all the localities referred to the Liguitic. Ire-

marked, however, on the scareity, if not the total absence, of Crefaceous

animal remains in the whole extent of the Colorado basin, from the Ra-

ton Mountains to Cheyenne,

Since then, new evidence has been supplied to this subject, first by a
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letter of Pr?f. E. T. Cox, who, in company with Dr. R. Owen, found
specl‘mens of Scnp)nfm and Inocerami in strata supposed to bel’ona to
the Cretaceous Lignitic, as quoted by Dr. Leconte in his Notes opbthe
Geology of the Union Pacific Railway, (p. 19.) Professor Cox says, con-
cerning these specimens, which are still in his eabinet— ’

1 copy from my me - i i
range I(’)f the Roc'{y M!(r)lx(x) :;z;::]l:;"f;:)(izkw tslés,;g-cstt’:;;o’::] ((}n 'i'?lf?;:;;:;;ge&%ti[.mmsh Peak, a

Hn}‘d band. .. ... . . ... ..... f’_rekwe o
g‘l;u} t:md thic%{ bedded sandstone, ) TTTTTTTRITTTT o B0 Rk
chistose sandstone and shal .-
Solid bedded saudsmuu(. S % ........... T P00 feet.
g‘lliu coal...o... .. ... ...
T A 1 N P "0
Talus at base...l.nj’. w. .. - -------------------------------------- 4?)(()) I:ne:.
..................................... .o eet,

The talus rested upon the table-land, which i
a ° g -la vhich is 240 feet above the bed H
g)(t):u} }}ugh% ltl(om bed of creek to top,of section, Y30 feet. The ritlgg(eggeg?lg(f rﬁaetlélé
n face of hill, and appeared to be about 100 to 150 feet higher.—(Note on section

from memorandum-book :) Found in the wash at foot of talus in the above section,

Scaphites nodosa, aud o species of Inoceramns.

0]3116 section is similar to those given in Hayden’s Report for 1872 (p.
S. ), of the L}I{;l_llt‘lc and its underlying beavy sandstone, on the Purgaém‘y
(Jhre]ek, vear Trinidad, which is underlaid by a talus of Cretaceous black
;08 e, No. 4. )It compares especially well to my own, in the same report (p.

20), of the range opposite Trinidad, where the underlying black and
(Jretacgous shales and covered space to the bed of the creek measure 300
feet. From this place, and along the stage-road ‘to Spapish Peak, the
distribution of the strata is the same, the heavy Lignitic sandstone ’tow-
erm‘)g over the talus of the black shale, like a wall, as reported (loc. cit
D 321,) and overlaid by the beds of lignites, or the productive’ Ligr'liti(;’
That, therefore, the Cretaceous fossils found at the base of the talus of
black shale No. 4 do not prove that the Lignitic above is of Cretace-
ous age is evident enough. The section of Professor Cox, on the con-
trary‘, confirms the deductions. taken in relation to the sul;erposition of
the Tertiary Lignitic to the Cretaceous in that part of the country,

The authority of Captain Berthoud, of Golden, has been often quoted
on the same subject, and is geunerally considered as of great weight in
geological matters of Colorado, a region which this gentleman has for
many years surveyed for the construction of railroads and carefull
examined with the eye of a practical geologist. He has been reporte'(){
as supporting the assertion that Cretaceous mollusks had been found
above the beds of the Lignitic formations. In regard to my ingqui-
ries on tlus.sglluv‘ct, he had, like Professor Cox, the kindness to give his
;l’?.;glle(l opinioun in a letter, whose statements are worth preserving. He

1Sy

1st. That if Professor Steve ser ‘ani, itea, Scaphi i
Nueulew, &e., in Hlll)‘;rlmsitimlnt:?lllzio;,}::‘i(élizc;:r:{t'r:: :‘fl]‘ a(g::l’()}l.::ll:): o;tt”i(: ,(elfi{;pt,:)' lﬁz;ﬁt:o:(gtfeg.
only n ease of local inversion; i, e, that, as shown in our Dasin of GL;ltlch the L{‘ l't'ls
sandstono has been so tilted up that, with the coul-seaws near by, it wus’throwxllgm or
tl\; lpe'i‘;l\e'nzdll?ular, and thus Cretaceous strata would appear in s'n'perpositiou. over
o (B.ea.r ‘gree ﬁtvglfex_a _th;_s l{ﬁgnmc .and the Cretaceous beds holding Inoceramus, &e.,
bels and tho Liguitio coalehile, firecclay. nnd sondvtons sre he oo e oreaceOus
:(ljr;(eltgzee:hrliglgllxow the sup_garpusitién of thz’ﬁiguic?él bse(‘l:e %ﬁi)smiicx:ﬁf:ﬁg}ﬂ ;g (},ll?t;
retace llnestoue debi is, under green and yellow clay-beds, disappear under the coal-

L:\ 2 :(1; 0(1)(1‘1;"0 il é:;-wl:xljlgton Bctal:' (3[‘:}(’3]& ghag you visited with me.
¢ see tha e Cretaceous beds are con
sl s e o Mo Ko P i i oo
and until 186569, I supposed and belioved that our coal was Cregacyas, e ol oeere,
;\v{};‘ere, when examined by me, that there was no conﬁ?rm:l?il(i)tr;tbwg:g’%:’lf %l&ngiegv:ill‘:)i;
agures and the outerop west; and that at Ralston, Bear Creek, Table Mountain, the
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stratification was also unconformable to all from the coal westward. But when T tind
that as we proceed east, the superimposed Tertiary beds are getting more wud more
horizontal, and that in the clays and sandstones above the coal, wesce whll»tl.n\'elnl‘md
resemblance in fossil plants up to the basalt overflow, I gave up the idea ot the Cm-
taceous origin of this Lignitic, and the possibility that a salt-water deposit conll belong
1o the same geological horizon, as indicated by the Tertiary fresh-water deposits, par-
ticularly as the conformability of this coal and this Cretaceous limestone can nowhere
be shown. As to Dr. Leconte’s report of what I found east of Pike’s Peak. it is in
the main true. I found coal when on a scout. I judged it was nine feet thick. It
scemed almost horizoutal, but I would not say it was horizontal, as it was badly cut
up by the drainage of the smail gully we fouud it in. In bluffs north or nerthwest 1
found several Baculifes that seemed to come from a clay-bed in the bluffs ; hui whether
this coal was superimposed to this baculite clay, or the clay was over the coal, 1 could not
say positively either way. Southwest of this locality, twenty-five miles, on the \rkansas,
the Baculite clay-beds aro below the Inoceramus limestone, and no coal whatteyer :llm‘\‘c,
3d. The coal-hed opened near Platte Cafion 1 bave not yet seen. 1 know that fine
Baculites and Scaphites have been obtained there, said to be near the coal, bt hiave no
evidence of it ; will visit and report to you, as soon as I can, Just what 1 find there.
But I think it is a case of local inversion, as the coal, to within three and one-half miles
of South Platte River, is tilted up the same as at Bear Creelt, Golden, Ral-ion, &e.
Lleven miles north of Golden, on Conl Creek, these Lignitic beds are regularly inclined
" east, and no Cretaccous beds west of them ean I find. At Muarphy’s coal-min- no Cre-
taceons fossils are found east of the coal. In Golden, cutting a deep well in the green
Tertiary clay about 1,000 feet eust of the coal has exposed a stratum of deep-giren clay,
with a large deposit (leaf-bed) with leaves changed into glossy coal. They seem to
belong to Salix, Platanus, Rhamnug, &e.; a gramen, also a small fragment of o1 elytra,
or wing-case of an insect. The fossil beds near Bowlder County are accompar-ied with
clay full of casts of leaves, of sedges and grasses, mollusks, fossil turtles, an.l onc or
two bones that Professor Marsh thinks are Dinosaurus.

This is sufficient to show that, except the specimen of Inoceramus
found by Dr. Leconte at the Ratoun over Lignitie beds, no Cretaceous
fossil mollusks have been found till now in the whole Lignitic basin
from the Raton Mouutaius to Cheyenne.

3d. To answer the objections that at Black Butte, Coalville, Bear
Biver, and other localities in Wyoming, the Lignitic beds and sandstone
bearing plants had been recognized underlying strata with fossil remains
of Cretaceous aniwals, 1 had to examine if, from its nature and it fossil
plants, the Lignitic formation should be of necessity recoguized as a
whole, or if it could be separated into ditfereut members, the onc repre-
senting the Upper Cretaceous, the other the Lower Terttary. IFor this,
of course, the essential documents to be considered in the view of my
special researches are the tossil plants. From the large number of
Fucoids in the sandstone, and from the identity of some of the species of
these marine plautsfound by Professor Meelk, even in counection with the
Jower strata of the Lignitic as far down as the arenaceous beds of Bear
Creek and Coalville, with Cretaceous animal remaius; from the prodi-
gious preponderaunce of palms, leaves and fruits, recognized also in the
same circumstance, &c., I for¢ibly admitted the unity of the Lignitic
formation in its whole, and therefore limited the discussion to this point:
the Cretaceous or the Tevtiary age of the formation. The detailed exam-
ination of the fossil plants of the Lignitic and of their distribution uitords

more evidence on this question.

4th. To strengthen my position in regard to the conclusions afiorded
by vegetable remains, I compared the Lignitic formations to thosc of the
Carbouniferous epoch, remarking that, baving positively a preponderance
of Jand-plauts or a laud-character, they should be considered as a land-
formation ; that in every formation, especially in every land formation
like that of the Carboniferous, the fossil animal types gre wore or less in
discordance with the vegetable forws in regard to the data furnished
by them on the age of the forumtion. As in the Carboniferous we find
Devounian mollusks far above the millstone-grit, and also Permian hells
far below the Permian, and as the Carboniferous is now generally recog-

24 ¢ s
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nized as a homogeneous single formation, I argued that, the same dis-
accord being remarked in our Lignitic measures, we had to explain it in
the same way, and should not, on that account, force an abnormal divis-
jon of a fOl'llliLthll' whose flora is positively analogous or synchronous
In its characters in the whole thickness. A discrepancy of the same
kind is recognized in the Cretaceous formations of Europe, even between
the groups of animal fossils which characterize them. The president
of the Society of Natural History of Geneva, my honored friend, Rev.
Duby, says, in his discourse of 1861, in regard to the geological observa-
tions recorded during the year,

_That the socicty had been favored by Professor Pictet with numerous communica-
tions relative to paleontology, of which the most important is a notice of the sneces-
m;m of the cephalopod mollusks during the Chalk period in the region of the Swiss
A ps and Jura.  Mr. Pictet derives, from a detailed study of the fossils contained in the
Clul:lqcunsf strata and their comparison with contemporancous repositories, an argu-
mend in - favor of the idea propounded by Mr. Barande, that iwo successive fannas
;;;st. u;*('](‘ss.ul‘l}_\;‘h:l,v(-, oxllstcd tug;lﬂ(‘i«r for some time, and he coneludes by showing thag

eontological faunas, distingunished through by marked characters, ax inari
susceptiblo of any l'ig(;rous limitation, & o, e notordinarily

Messrs. (}laparifde and Favre took oceasion to remark on this, how
much the conclusions of Mr. Pictet wnst in futore complicate the task
of geologists who undertake to determine the age of the formations. On
the same subject Count Saporta, one of the highest European authori-
ties in vegetable paleontology, remarks,* in speaking of the presence
of Ammonites, Baculites, Inoceramus, &e., in the American strata, which,
by their fossil plants are characterized as Eocene, that these mollusks
l]i]d‘\e persisted for a longer time in the Cretaceous of America than in
ceurl??{;e, alia;:t. which is easily adwitted, as, in France, the chambered

ephalopods had left the Cretaceous seas of the south long before they
dmappqaqed from the north. The same remark is repeated in Jukes
and Geikie's Manual of Geology, (p. 664.)

In parts of the north of France there occnr eurious b i isvlitic 1

3 0 i J s banks of white pisolitic lime-
stone, resting apparently in hollows of the chalk, &ec., but sometimes on ?hu same level
as the lower beds of the Tertiury rocks above it. Some oi the fossils are true Creta-
ceous, while none, I believe, are Tertiary forms.

We have apparently something like this in our geological Upper Creta-
ceous formation, if, as it seems proved, we do not find any kind of Cre-
taceous mollusksin the Lignitic basin of Golden, when their preseuce is
still ascertained in the Lignitic of Bear River aud Coalville. The Eunglish
geologists remark on facts of this kind, (loe. ¢it., p. 665:)

That the existence of local groups of rocks that will not ex it i

Chat t i 0 gre ] exactly fit into the §
series, either from their containing fossils different from those fuuufl in any othmg:ll‘:ﬁ:;l
or from their uniting parts of two sets of forsils which are elsewhere distinet although’
22?‘22:(‘168 ll)terplex;ng,h seems nle;lther unnatural nor different from what ’might be
Xpe .t merely shows us that our geological series is a series of fragments
of absolutely contihnous succession, Reolos pries s b seris of fragments, Lot one
cqln l]v][?-t.ﬁwels wixth the Hassler, Professor Agassiz has observed a

ase wbich may serve to explain anomalies between the records fur-
msln;*dfby animal and vegetable remaius in regard to the age of the
strata.

Tho grology of the coast of Possession Bay is interesting to the highest degree
All along the coasts, north of the Straits of Magellan, the Tertiary formations, ﬂzm%z a;
along the coasts of Lastern Patagonia, are perfectly distinet, even seen from a ,(lisbu;cm;
by their horizontal strata, also remarked on the coast of Fuewo.  In Possession B'; wo
landed to woro carefully recoguize the character of the hcunutrv &c.  One Ynile
inland from the clifts 1 found, at 150 feet above the sea-lovel, a pond of salt water which
to my great surprise, :h:ul an abundance of marine shells, identical with those of the
sea along the coust.  They were in a perfect stato of preservation ; many were living,

* In letters,

t Lotter of Professor Agassiz to Professor Peirce, in Boston Ad i
§ f g 3 ver 2
translate this from the ¥French Revue scientifique, No. 46, May, 18(73? tiser: - Thave to re-
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and I could collect a large number of specimens, with living animals, for preserving in
alcohol. The most nnmcerons were Fuci, Buccini, Fissurelle, Patelle, Volwle, & c., all in
the same nnmeric relation which was remarked in the sca under the cliffs. 'The pres-
ence of this salt pond, with itsliving inhabitants, proves a very recent upheaval of the
coast. The exact time conld not be precisely fixed without a more extensive arological
examination. The fact is the most complete confirmation of Darwin’s assertion, pub-
lished more than thirty years ago, that there has been a recent upheaval of the coasts.

Admitting the fact as it is exposed by Professor Agassiz, and sap-
posing that, after an epoch of time, there should be a contrary, slow
movement or depression of the same land, and that frow the start this
depression should be accompanied by the introduction of fresh-water
lakes, of swamps, &e., the growth of extensive Dogs, and the formation
of peat-beds by plants; that over it a succession of shales and sand-
stone should be formed by more rapid depression and the invasion of
muddy or sandy water, &e., the result of this heaping-up of new mate-
rials would represent, of course, a more recent formation, clun'uf'tvrlzml
by its remains of fossil plants, this, under or below the level of @ more
ancieut one, characterized by its fossil invertebrate animals, &e.

5th. In recording the opinions of geologists, who, by their rescarches,
have furnished materials (animal fossils) as evidenee of the Cretaccous
age of the Lignitic, I quoted Professor Meek’s passage of a letter, wlere
his opinion is exposed rather in favor than in coutradiction of mine,. Qt‘
course, I was not then informed of his conclusions published latcr. We
have now, in the report of Dr, Hayden for 1872, *pp. 431-462,) the re-
sult of the researches of this careful observer, tending to prove that the
Lignite deposits of Coalville huve been positively recognized underly-
ing strata characterized as Cretaceous Dby their remains of mollusks.
Asnofossil plants have been discovered inconnection with these coal-beds,
except the omnipresent fucoid, Halimenites major,no argument can be put
forward from the comparison of vegetable fossil remains.  1tis, however,
remarkable that the coustitution of the Lignite of Coalville, the thick-
ness, the distribution of the beds, is about the same as that of Evanston
so similar, indeed, that the more experienced miners and superintendents
of the mines at Evanston and other places consider these Lignitic beds
as the same. The diflerence of fixed carbon in the lignite of the two
localities is only 1 per cent.; that in the proportion of water, only 2; in
volatile matter, only 3. And if we admit that the chemical compound
of the coal and the lignite, like that of the peat, depends espeeially
from the original constituents, the plants, we have in thisfact of identity
of chemical componnds more than a probability of a homogencity of
original or vegetable components. In this case the diseussion is recalled
to this point, as remarked above : the whole Lignitic being a homogencous
formation, we have to decide if it is Cretaceous or Tertiary.

The locality where the discussion on the relation of fossil remains
may be made with the most advanfage is that of the Bitter Creek
series, wherve there is an abundance of vegetable remains repre-
sented, at Black Butte especially, and of animal fossily, saurians,
shells, &e., also found in profusion in the strata of this series from
Biack Butfes to Rock Springs. In the whole series, neither Professor
Meek nor his assistant have found any shells traly characteristic of Cre-
taceons age; and Professor Meek says himself, (p. 433,) # that although
partly eommitted to the opinion that this formation belongs to the Cre-
taecons, and still viewing it as most probably sach, he does not wish to
disguise or conceal the fact that the evidence favoring this conclusion,
to be devived from the mollusks alone, as now known, is by no means
strong and couvincing.” As from the flora of Black Dutte we do not
have any identical or intimately related species to the Cretaceous plants,
as all the types are Tertiary,even alarge number Miocene, the conclusion
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is foreibly in favor of the Tertiary age of the Lignitic. Nearly one-half
of the species of fossil plants found at Black Butte are identical with
or closely related to Eocene and Miocene species of Burope. On this
subject even the invertebrate animals seem to point out to the same
conclusions; for Professor Meek remarks, (loe, cit., p. 460,) “ that he'
found directly associated with the reptilian remains of Black Butte
(that saurian imbedded in Tertiary leaves) a shell which he canmot dis-
tinguish from Viviparus trochiformis, originally described from the Lig-
nitic formations at Fort Clark, on the Upper Mississippi, a formation
that has always been regarded as Tertiary by all who have studied its
fossils, both animal and vegetable.” The whole discnssion on the subject,
contintted by Professor Meek, and reviewed clearly on the following
pages, (pp. 461-462,) establish the same fact, that paleontological evi-
dence from remains of invertebrate animals is rather in favor of the

Tertiary than of the Cretaceous age of the grounp.

The conclusion of Professor Cope amounts to this: that from the Da-
kota group to the top of roof of the Black Butte main coal he met with
an uuninterrupted series of animal Cretaceous remains, mollusks in the
lower beds and vertebrates in the higher, proving that the beds are Cre-
taccous(!).  Comparing this with the flora of the Lignitie, he coneludes
that a Tertiary flora, was contemporaneous with a Cretaceous fauna,
establishing an uninterrupted succession of life across what is generally
regarded as one of the greatest breaks in geologieal time.

This conclusion does not appear to exactly conform to facts, at least
on the point of view of vegetable paleontology, for on this account, and
contrary to what is remarked by Professor Cope in following his re.
searches on the bones of extinct species of animals, we have from the
Dakota group to the lowest strata of the Lignitie, or to the same bed at
Black Butte, where the bones of that dinosanrian were found, an evi-
dent and total break in the suceession of vegetable type, quite as
marked as it can be in passing from the Jurassic to the Cretaceous.
This anomaly may be explained in considerinig this fact : that the flora
is in direct collateral relation with atmospheric circumstances which do
not influence, at least not in the same way and with the same activity,
the marine world and the land vegetation, Morever the lower Eocene
of Burope has a series of clay beds bearing remains of land plants.
They are intermediate, it seems, between the upper Cretaceous and the
Lignitic formations, and thus indicate long periods of time sufficient to
account for great modifications in the flora,

6th., Leaving aside these considerations, which bear indirectly on the
subject, I have to come back to the question of the precedence which in
@ case like this should be accorded to fossil plants, for the determina-
tion of the age of the formation ; for I cannot leave without contra.
diction a critical remark made against the report of last year, which,
awong others, says: *

_ Mr. Lesquereux. has met the statements of Professors Meek, Cope, and Marsh, that
Cretaceous mollusks had been found in and overlying the Colorado lignite deposits,
by pointing to his 250 species of fossil plants, claiming that they far outweigh the tes-
timony of the animal remains. In fact, however, these fossil plauts have little bear-
ing on the question,

The absence of fossil mollusks in the Colorado basin has been proved;
but even admitting the contrary, and taking as an analogous case the
coalof Black Butte, over which the skeleton of 4 dinosaurian, Agathauma
sylvestris,t has been found imbedded into leaves of Eocene plants, shall
We for thereason of the presence of these Cretaceous remains, still more

*Dr. Newberry, in Journal of American Arts and Sciences, vol. vii, April, 1874, p. 403,
tCope, Second Bulletin of the United States Geological Survey.
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land-character, a Tertiary formation, therefore giving the precedence to
the fossil flora over the fossil fauna for the determination of the age of
this formation. It is, then, evident that the fossil plants have some.
weight and must decide. :

7th. This brings me to the essential question which has to be exam.’
ined in_considering the relation of the age of the fossil plants of the
Lower Lignite of the Rocky Mountains.

Though the flora is evidently related to that of the Tertiary of Europe
by a large number of its species, it is, however, difticult to point ont with
uncontestable evidence to what stage of this Tertiary the relation is the
more intimate. To come to an understanding on this subjeet, we have
to compare the American fossil species with those known as yet from
the publications of Kuropean authors, and at once are met with a
scarcity of materials, especially from the Lower Tertiary strata or the
Eocene, to which, considering the positionof the Lignitie, its lora should
be especially related. The Tertiary ot Europe seems to have been, as
expressed by Dr. Bttinghausen in his Contributions to the Radoboj
Flora, “a kind of universal vegetable repository, representing types of all
the regions of the world; a Seminarium, which hereafter dispersed its
oftsprings over the whole surface of the earth.” This conclusion is not
my own. I should only say that the European Tertiary formations
have been the recipient of species representing an heterogeneous vege-
tation, type of multiple and local changes. But this matter is out of the
subject; we have ouly to record the fact that, so mixed in their facies
are the floras of the Tertiary basins of the Old World that as yet no
reliable delimitation has been established for the stages which they
represent,*

1n considering the churacters of our Lower Lignitie flora, a critic has
asserted that its genera are all, as well as the species, without relation
to Eocene vegetable types of Europe, quoting as a proot of his assertion
the flora of Mount Bolca, and that of Shepey in England. This last
flora is merely known by fruits whose forms or species have been de-
seribed and figured by Bowerbank, and which are heaped in prodigious
(nantity in the so-called London clay of England. This Kocene flora,
however, cannot be taken for America any more than it has been for
liurope as 2 point of eomparison, for it has 1o leaves, and its fruits, of
various and uncertain affinity, have as yet not been found elsewhere in
the Tertiary of Europe, except a few Nepadites, merely mentioned (not
described yet) from the Eocene of Mount Bolea, These Shepey. {raits,
as Heer remarks, are not characteristic of the formation, even say noth-
ing in regard to the climate of the locality where they ave found, as, from
appearance, they have been floated down some river for a great distance,
and are analogous to present deposits of this kind at the mouth of the
Ganges. The Ilocene tlora of the Isle of Wight, at Alombay, is repre-
sented by numerous leaves of dralia, Daphnogene, Ficus, Zizyhus, Cesal-
pimia, &e., which, according to Heer, have such a marked tropical and
snbtropical character that the fruits of Shepey may have been derived
from the plants of this locality. These Alumbay leaves, to quote the
same authority, are similar to species of Mount Bolea ; three species are
identified as the same, and three others are closely related. But also a
number ot them are Miocene; as, Quercus lonchitis 5 Lawrus primi-
genia ; Myrica (Diandra) acutiloba ; Cassia phaseolites ; or four species,
* Since writing this, the third and last volume of . P. Sehimper, Palontologie
régdtale, has appeared.  The autlhor, considering the vegetable groups of the Tertiary,
divides the formation in the five following stages: Palcocene, intermediato to the Cre-

taceous and Tertiary ; Eocene, Oligocene, Miocenc, and Pliocene. The relation of our Lig-
hitic vegetation seems to be with the Oligocene.
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Tpper Miocene only. Among species of
the Liguitic flora has still M yrica Torreyt
of Black Butte, possibly identical, as seen ahove, with a Lomatia of Mounnt
of Platanus: P. Haydenii, I'. Raynoldsi, . rhom-
nity with any of the Cretaceous or of the Miocene
species known as yet; Artocarpidium olmedicfolium, u., described by
the author from Sotzka; a fine new species of Iisonia, I’ racemosa,
allied to P. eocenica, Ett., of Hiiring, as well by the seed {or unopened
buds) as by the leaves; Daphnogene anglica (%), which has been remarked

apon as found at Alumbay ; two species of Nelumbium, related to N,

Buchi, Ett., of Promina; Eucalyptus Hdringiana, of Hiiring; Dombey-
opsis grandifolia, U., of Sotzka; a number of species of Rhamnus of a
peculiar type, comparable, by the form of the leaves and the nervation,
to tropical species of Bridelia. These ecan be .cons1dered as already
giving to the tlora of the Liguitic, in comparing it to that of Europe, an

Eocene facies.

But we have in America a more reliable point of comparison, still
forcing the conelusion that if even the Lignitic flora of the Rocky Mouut-
ains bad no relation whatever to that of Europe, it should, notwith-
standing, be considered as Eoceue. 1 allude to the flora of the Missis-
sippi, described from very good speciwens obtained from such a lower
stratumn in the Tertiary that its reference to this formation rather than
to the Cretaceous was for a long time uncertain. In the Geological Re-
port of the State of Mississippi, Prof. Eug. V. Hilgard has given (p. 108)

a section of the general distribution of the strata in the geologieal for-
mations of the State, marking the place of the Lignitic of the Missis-
sippi State and of the formations where his fossil plants were found as
underlying the Vicksburgh and Clayborne beds, which form the upper
stage of the Americau Eoceue, the Lignitic representing the lower one.
The correlation of the Mississippi fossil flora with that of Golden and
of Black Butte is evident enough. Of the Mississippi plants, the fol-
lowing have been recognized in the Western Liguitic: Sabal Grayana,
Vancouver ; Populus monodon, Raton Mountains; P. mutabilis, Black
Butte, Raton Mountains, Vancouver; Quercus chlorophylla, Golden;
Quercus crassinervis, Vancouver; Ficus Schimperi, intimately related to
F. platinervis, as widely represented at Black Butte, Golden, &c., as the
former is in the South ; Laurus pedata, Raton Mountains ; Cinncmonun
Mississippiense, one of the most prevalent species of the Westeru Lig-
pitic; Magnolia Hilgardiana, Raton Mountains; M. Lesleyana, Raton
and Golden. This, without mentioning a number of closely-allied spe-
cies and the identity of genera, givesto both the floras of the Mississippi
and of the Western Lignitic formation a general character which can but
be recognized as identical.

After all this, we remark in our Tocene flora some characters which
may be called negative, namely, the absence of certain groups of plants
represented either in the Cretaceous or in the upper groups of the
Tertiary. No species has been discovered in the Lignitic which had
been deseribed from the Dalota group.  This is the more remarkable
that some peculiar types of this group, like Liviodendron, Sassafras,
&e., re-appear above the Lignitic in the Evanston or second group,
and in still greater numbers in more recent Tertiary divisions; and
that even one of its rare species, Cinnamomum Scheuchzeri, is also
absent until now, at least in the lower group, and present in the
same second group and above. Heer remarks, in considering the fossil
flora of Mount Bolea, the absence of representatives of a nuwmber of
genera or fawilies which take an important place in the Miocenc, thns:
Salicineee, Acerince, Cupuliferc, Betulacee, Ulmacew, Abietince, &e.

at least, represent types of the U

boides, without any affi
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The absence of these types is as remarkable in the Lignitic flora
as in the Focene of Monut Bolca. While the upper group of our
Tertiary abounds with conifers, Abietinece, 11 species in 81, the
Lower Lignitic has only two, one as yet of uncertain afinity,
Abietites dubius, and two species of Salisburia, in nearly 200 species ;
of the Salicinee it lias ouly tliree species, two of which, Salix tabellaris
and 8. densinervis, both described from the Mississippi Eocene, are un-
certain, the last, perhaps, an Acacia. It has also no species of Aecer,
none ol Betula, Alnus, Carpinus, Corylus, &e.; no species of Ulmus,
except one doubtful, with entive borders; for it is, indeed, the absence
of leaves with dentate or serrate borders which is the more remarkable
character ot this group as well as of the Cretaceous; Quercus Jurei-
nervis and Q. saffordi, (perhaps a Myriea,) make with the Viburnum
maginatum and its related Species an exception, which is also remarked
in the Cretaceous types Q). primordialis and some pecnliar leaves with
equal teeth turned outside and separated by obtuse sinuses, just of the
sime form as in this Vibwrnwm of the RKoeene, 1t is not to be denied,
as seen in the comparative table, that a number of species of our Lower
Lignitic are found in the two following groups of Iivanstow, Carbon, and
cven a few in the Green River group. But we have scen the same in
the Bocend, even the Lower Eoeene flora of Barope, and cannot from this
veason admit fhat onr Lower Lignitie fora is not Hocene, because some of
its types have passed ap to the other groups of the Tertiary,

2—DISTRIBUTION OF THE FOSSIL PLANTS IN THE DIFFER-
. ENT GROUPS OF THE TERTIARY.

The succession of the strata of the Lower Lignitie in relation to the dis-
tribution of the coal strata and to that of the fossil plants which character-
ize the formation is not positively known. The section at the Raton
Mountains near Trinidad records an alternation of sandstone, shale, clay-
beds, &e., 300 feet thick, with five beds of lignite, measuring altogether
11 feet 6 inches.  1lere the fossil plants are found in sandy shale at the
base of No. 6 or in the upper part of No. 7 (Report for 1872, p. 319) in
the middle of the section. At Cajion City, as indicated by Mr. Clark’s

section, (loe. ¢it., p. 323,) the main coal 2 feet 2 inches is overlaid by = -

shale, clay or thin ¢oal, and a sandstone, over which, in No. 13, are found
leaves of Sabal and of Platanus Haydenii, about 70 feet above the coal.
At Gehrung’s eoal, near Colorado City, a shale bearing an abundance of
Sabal leaves, Ficus, Platanus Haydenii, and Rhamnus, is also from 60 to
5 teet above the coal opened near by at the base of a compact sandstone.
I'rom Marshall a detailed section lLas been published by Dr. Hayden
in his Report for 1869, (second edition, p. 129,) placing the strata bearing
fossil plants at No. 23, about in the middle of the section, 200 feet higher
than the lower main coal, and about 260 feet from the top. As far as
I know, and from the explorations of others as well as fromn my own, no
other strata bearing identifiable plants have been remarked in this sec-
tion.

At Lrie, the coal 8 to 9 feetis worked near the surface; its soft sandy
shale isprofusely mixed with remains of plants, which, to my regret, could
not be examined sufliciently. They representafew speciesof the Lower Lig-
nitic of Golden, and also some remarkable vegetable fragments represent-
ing species not found clsewhere. As the underlying strata are not known,
the position of thiscoalin the Lower Tertiary measures could notbe ascer-
taived. At Black Butte, the main coal, overlaid by soft shaly sandstone,
with fossil plants in abundanee, a stratnm which, as remarked before,
is the equivalent of the Saurian bed, is here apparently at the upper part
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1.IST OF THE SPECIES OF THE FIRST GROUP. .
it : tains ; P., Placitre; G,
viati ames of localities, &c.: R., Raton Mounn wins s P, ere; G
e [lﬁb,l;r-eif‘ltff;fsﬁiﬁf:: ; 'S, Cr., Sand Creek; B. B.,Blaclé Buttc;, Y. 8t., Yellow Stone ;
L'I(;sse Liissi‘;&sippi; V., Vancouver ; Mo., Miocene; Gr., Group.
3
Spheria lapidea, Lesqx.—R.
S. myrice, Lesqx.—B. B. G
Sclerotinm rubellum, Lesqx.— B
Opegrapha antiqua, Lesgx.—B. B
Chondrites snbsimplex, Lesqx.—R.
C. bulbosus, Lesqx.—R.
Delesseria fulva, Lesqx.—)—(}.
1. incrassata, Lesqx.-—’h.
D. lingulata, Legqx.—-lf. -
Halymenites striatus, Lesqx.—G., B.
H. major, Lesqx.—G., R., B. B, (Gr. 2, 3.) —
i is thj d considerstho Jower
itnates it to at least double this thickness, and ¢ ders >
m: fﬁﬁfff:ﬁf?;ﬁﬁf ?)tfu:his formation as Cretaceous. I{Io evidence is afforded on this
suﬁject by vegetable remains.
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H. minor, F, Os.—G.
\Voodxgvardia latiloba, sp. nov.—G
W. latiloba, var. minor.—B. B, '
Pteris penneeformis, H—G., Mo
P. anceps, Lesqx.—G. T
[:. affinis, sp. nov.—(.
1). erosa, Lesqx.—R. G. (Gr. 4.)
P, subsimplex, sp. nov.—G. .
P. Gardueri, sp. nov.—S. Cr.
Dxpl'az'inm Muelleri, Heer.—@G.
Aspgdlum.goldianum, Sp. nov.—G.
Goniopteris polypodioides, Ltt.—S. Cr.
Svhenopteris eocenica, Ett—G.
S. membranacea, sp. nov.—G ‘
8. nigricans, sp. nov.—B. B. )
I‘Iymouophy]lum confusum, sp. nov.—G
Gymuogramma Haydenii, Lesqx.—R (i}r 2.)
I‘aygm}mm compactum, Lesqx.~Miss.’ -
hﬂelaguwlla Berthoudi, sp. nov.—G- ’
]%yg(;ll:(s)?tullln va‘iigatum, sp. nov.—S. Cr
Se a Langsdorfi, A. B.,— Ve
Abietites dugius, L:esf:x.]i—’R.BéB'(gl.'_Zd\)Io‘, (Gr:4)
Salisburia binervata, Lesqx.LI\[-i’ss o
8. polymorpha, Lesqx.—V., (Gr. 2 ).
i\,lx]-umlo‘?oopperti, A. Br.—R.—Mo
ragmites qcningensi —R.,
(S)ar'(lex Berthoudi,th;:(]ls;.ﬁ'Gl.;n R., G., M., B. B.—Mao., (Gr. 2,3, 4.)
milax grandifolia, U, —G.— |
2. {)b‘m(xs'.mgula, Iléeg— lg.B. Mo, (Gr.8)
Sabal Grayana, Lesqx.—V., Mi
8. Campbellii, Ny.—R. G} ’BMIES' &e
S. Goldiana, sp. IlOV.—,(*}. T
S. major, U.—G.
Flabellaria zinkeni, Heer,—G-
T, latania, St.—@G. ’ -
F. eocenica, Lesqx.—B. B.
F. longirachis, U.—R., Y. St.
I, fructifera, sp. nov.—@G.
Calamopsis Danai, Lesqx.—Miss
gah]qagltes, species.—G. )
Uaulinites sparganioide ¢
g. fecunlda, II)J es% i -311:'116..8’ Lesqx.—B. B., (Gr. 2 and.3.)
Kriocaulon porosum, sp. nov.—S. ¢
/im.gxbemtes undnméusl, sp? nov.s—((;rr.
{;.lnz(;canlon gracile, sp. nov.—B, B.
Populus attennata, G —G B.—] :
P. monodon, Lesqx,.gii&?s%., I(ir, B B—Ao, (Gr. 5

=

P. balsamoides, Goepp.—P.— 3

P, leucophylla, UoeB. T O{i}(f; )2')
1" heliadum, U.— G.—Mo. Ch
Salix integra, A. Br—G., B. B.—Mo

S. tabellaris, Lesqx.—Miss, .

S. (?) densinervis, Lesqx.—Miss.

Myrica Torreyi, Lesqx.—B, B.

I\)I. Torreyi, var. minor.—S. Cr.

Betula gracilis, sp. nov.—G.

D> o ili
P, mutabilis, A. Br.—B. B., Miss., R., V.—Mo., (Gr. 2 and 3 in var.)
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Ulmus irregularis, Lesqx.—R., G.
Celtis brevifolia, Lesqx.—Miss.
Quercas angustiloba, A. Br.—G.
). Moorii, Lesqx.—Miss.
Q. platinervis, Lesqx.—V.
Q. Lyelii, Heer.-—Miss.—Mo.
Q. retracta, Lesqx.—Miss.
Q. ehlorophylla, U.—G., Miss.—Mo., (Gr. 2.)
Q. triangularis, Goepp.—G.—Mo.
Q). stramineus, Lesqx.—G.
Q). Wyomiungiana, Lesqx.—B. B.
Q. furcinervis, Rossm.—Oregon, G.—Mo.
Q. Goldianus, sp. nov.—G.
Q. Saffordi, Lesqx.—Miss.
Q. erassinervis, U—Tenn,, V.,
Q. multinervis, Lesqx.—V.
Q). Benzoin, Lesqx.—V.
Q. myrtifolia(?), W.—Miss.
Q. attennata, Goepp.—S. (r.
Q. Cleburni, sp. nov.—B. B.
Fagus feronie, U.—~G.—Mo., (Gr. 4.)
Tieus Schimperi, Lesqx.—Miss.
F. cinnamomoides, Lesqx.—Miss.
T. tiliefolia, Al. Br.—P.,, B. B, 8, Or,
F. planicostata, Lesqx.—B. B.
T. planicostata, var. latifolia.—B. B., M.
T. planicostata, var. Goldiana—G., 8. Cr.
T. Clintoni, Lesqx.—D. B.
T, asarifolia, Ett.—G.—Mo.
. zizyphoides, sp. nov.—G.
F. spectabilis, Lesqx —G.
F. auriculata, Lesqx.—G., (Gr. 2.)
F. truncata, sp. nov.—G.
. corylifolia, Lesqx.—B. B.
F. ulmifolia, Lesqx.—R.
F. Haydenii, Lesqx.—B. B.
Platanus Raynoldsii, Ny.—B. B.
P. Haydenii, Ny.—G., R.
P. rhomboidea. sp. nov.—G.
P. Gaillelmz (?), Goepp.—B. B.(1), R—Mo, (Gr. 3.)
Artocarpidiam olmedixfolium, U.—G.—Mo.
Pisonia racemosa, sp. nov.—B. B.
Laurus pedata, Lesqx.—R., Miss.
L. colombi, Heer.—V.
Persea lancifolia, Lesqx.—Miss.
Benzoin antiguum, Heer.—B. B., G.—Mo.
Cinnamomum Mississippiense, Lesqx.—Miss., R, P., G., M, (Gr.2and 3.)
C. Rossmeessleri, Heer.—G.—blo., (Gr. 2.)
C. Heerii, Lesqx.—V. .
Eleagnus inequalis, Lesqx.—Miss.
Banksia helvetica, Heer.—Miss.—Mo.
‘Andromeda Grayana, Heer.—R., V.—Mo., (Gr. 2.,
A. dubia, Lesqx.—Miss.
A. vaccinizfolie affinis.—Miss.
Diospyros stenosepala, Heer.——Y. St.—Mo.
D. brachysepala, Heer.—S. Cr., B. B.—Mo.
D. lancifolia, Lesqx.—V., (Gr.2.)

G., &e.—Mo., (Gr. 2 and 3.)
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D. anceps, Heer.—B. B.

Sapotocites americanus, Lesqx.—Miss.
Viburnum warginatam, Lesqx.—B. B,

V. Wymperi, lleer.—B. B.—Mo.

V. contortum, Lesqx,—B. B,

V. Lakesii, sp. nov.—G.

V. dichotomum, Lesqx.—B, B., R.

Cornus incompleta, Lesqx.—M.

C. Studeri, Heer.—G.—Mo., (Gr. 2.) -

C. Holwesii, sp. nov., 8. Cr.

C. orbifera, Heer.—G.—Mo.

Cissus levigata, Lesqx.—G.

C. lobato-crenata, Lesqx.—B. B., (Gr. 2.)
Vitis tricuspidata, Heer.—B. B.—Mo.
Nelumbium tenuifolinm, sp. nov.—8. Cr.
l\\;. Luk]esiﬂ‘muu, sp. nov,—G,

Magnolia Hilgardiana, Lesqx.—R., Miss 2
M. laurifolia, éI‘:,esqx.——’i\liss&fl » Miss,, (Gr. 2,
M. Lesleyana, Lesqx.—G., Miss., R.

M. ovalis, Lesqx.—Miss.

M. eordifolia Lesqx.—Miss,

M. Inglefieldi, Heer.—B. B.—Mo., (Gr. 3.)
Terminalia radobojensis, U.—R.—Mo.
Asimina (1) leiocarpa, Lesqx.—Miss,
Eucalyptus Heeringiana (2) Ett.—B. B.—Mo.
MecClintockia Lyallii (?) Heer.—B. B.—Mo.
Dombeiopsis trivialis, Lesqx.—G.

D. occidentalis, Lesgx.—@.

D. granditolia (?), U.—G.—Mo.

D. obtusa, Lesqz.—R.

Acer (?) secreta, Lesqx.—R.

Sapindus undulatus, Lesqx.—Miss.

S. eandatus, Lesqx.—QG., B. B.

Alenrites eoeenica, Lesqx.—B. B.
Zizyphus distortus, sp. nov.—G.

Palivrus zizyphoides, Lesqx.—B. B., M.
Ceanothus fibrillosus, Lesqx.—(., B. B.
Berchemia parvifolia, Lesqx.—G., R.
Rlramnus marginatns, Lesqx.—Miss,

R, obovatus, Lesgx.—G., R., M, (Gr. 2))
. deletus, Heer—Ib—2>Mo.

R, Fischeri, Lesgx.—1,

{i. salicifolius, Lesqx.—M., G., B. B.

1. Tectinervis, Heer.—1. B., ., M.—Mo.
R. Dechenii, Wob.—B. B.—Mo, M—to, (Gr. 2)
R. acuminatifolins, W.—G.—Mo,

. Goldianus, Lesqx.—G.

R. Goldianus, var. latior.—G.

R. Clebwini, Lesqx.—G., B. B.

. discolor, Lesgx.—B. B,

R. inequalis, sp, nov.—G,

R. alaternoides Heer.—G.—Mo.

R. Meriani, Heer.—B. B.-—Mo.
Xanthoxylon dubinm, Lesqx.—R.
Juglans appressa, Lesqx.—Miss., (Gr. 2.)
J. Saffordiana, Lesqx.—Miss.

J. rugosa, Lesqx.—M., G., B. B,, (Gr. 2 and 3.)
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J. Smithsoniana, Lesqx.—R., G.

J. Schimperi, Lesqx.—G., M., (Gr. 4.)

J. rhamnoides, Lesqx.—G., B. B., (Gr. 2.)
J. Baltica (1) Heer.—D. B.—Mo.

Cercis eocenica, Lesqx.—M.

Phyllites truuncatus, Lesqx.—Diss.

P. Mahonizformis, Heer.—V.
Carpolithes palmarum, Lesqx.—B. B., G., R, (Gr. 2.)
C. faleatus, Lesqx.—DB. B.

C. spiralis, Lesqx.—P.

C. compositus, Lesqx.—P.

C. Mexicanus, Lesqx.—P.

REMARKS ON THE SPECIES OF THE FIRST GROUY.

In looking for the species which characterize esseutially this group,
and may be considered as leading species of the Lower Lignitic, we have
first to eliminate those which, as omnipresent Tertiary species, are about
equally distributed in at least three stages of the Tertiary measares.
They are considered as typical for the whole epoch, but cannot be
taken as characteristic of any of its subdivisions, no more in this
country than in Europe, where they have the same geperal distribution.
Among them we count: Scquoia Langsdorfi, Phragmites Iningensis,
Arundo Geapperti, Platanus Guillelme, Ficus tiliwfolia, Cinnamomum
Scheuchzeri, Rhamnus rectinervis, Juglans rugosa and the closely allied
Juglans acuminata. Cinnamomun Scheuchzeri has not been yet discovered
in the Lower Lignitie, but has been recently found in the Cretaceous
strata of the Dakota group. Of the species as yet known only from
American specimens, the ones more generally recognized at different
localities of the Bocene Lignitic, are: All the fucoidal or marine remains
of plants, especially Halimenites major ; and in the other classes: Abie-
tites dubius, most of the species of Sabal and Flabellaria, especially
8. Campbellii, 8. Grayana; Caulinites sparganioides, Populus monodon,
Myrica Torreyi, Quercus crassinervis, Ficus planicostata and its varieties,
Ficus auriculata, Platanus Haydenii, P. Raynoldsi, Lawrus pedata,
Cinnamomum Mississippicnse, Viburnum marginatum, V. dicholomum,
Cissus lobato-crenata, Magnolia Hilgardiana, M. Lesleyana, Supindus
caudatus, Paliurug zizyphoides, Ceanothus fibrillosus, Rhamnus oboralus,
R. salicifolius, B. Goldianus, I8, Cleburni, Juglans Swithsoniana, and -/,
Rhamnoides. To this list, already numerous, we have to add the
European species of the Lower Tertiary, recognized in the same circum-
stances as the former, Flabellaria latania, F. longirachis, Quercus clloro-
phylla, Q). angustiloba, and those which have been already compared to
Eocene species of Europe, and fonnd identical and closely allied to them.
These, however, liave a less extensive distribution than those mentioned
above, not ouly considering the horizontal but also the vertical distribu-
tion. None of them has been seen at a higher stage of the American
Tertiary,” while of the others, Halimenites major, Caulinites Spar-
ganioides, Cinnamomum Mississippicnse, Cissus lobato-crenata, Magnolia
Hilgardiana, Rhamnus obovatus, ascend np to the second group. LEven
the four first species named above have representatives in the third
division of the Tertiary.

In considering the species of the whole list in regard to their vertieal
distribution, we find 23 species, or 13 per cent., represented in both
groups 1 and 2; 11 species, or 6 per cent., ascend to group 3, and
only 5, or 23 per cent., to the upper division. Of these, Peris pen-
naeformis, Fagus feronic, and Juglans Schimperi have not as yet becn
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found in the intermediate groups. Ihave 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 species of the Western Lignitic,
a relation which has been remarked already. For the same reason, the
species of Vancouver, desceribed from the specimens of Dr. Evans, are
placed in the table, indicating, with the flora of the lower group, a rela-
tion as evident as that of the Mississippi flora by Sequoia Langsdorfi, one
of the universal Tertiary species ; Salishuria polymorpha, recognized at
Spring Cabon or of the second group; Sebal Grayana, ot Mississippi
Lopuins mutabilis, Quercus erassinervis, deseribed from Mississippi speci-
meus in the Geological Report ot Tennessee;* Quercus platinervis,t whose
nervation is similar to that of Ficus planicostata. Laurus Colombi is
described Ly Ileer in his flora of Vancouver, together with Sequeid
Langsdorfi, Andromeda Grayana, and Diospyros lancifolia. These two
last species, however, are from Buzzard Inlet, and are probably refer-
able to an upper stage of the Eocene, as they ascend to the second group
in our Western Lignitic measures. The little known, therefore, of the
Vancouver flora reters it to this lower stage of the Tertiary.

L1ST OF THE SPECIES OF THE SECOND GROUP.

[Names of localitics and abreviations: E., Evauston; £p. C., Spring, Cafion, near
Fort Ellis; Tr. Cr., Troublesome Creek ; Mt. Br., Mount Bresse; E. Cr., Elk Creek;
Y. 8. L., southern borders of Yellowstone Lake ; B. B., Bellingbam Bay ; Mo., Miocene;
Gr. Group.]

Halymenites major, Lesqx.—E., (Gr. 1 and 3.)
Gymnogramma Haydenii, Lesqx.—Sp. C., (Gr. 1.)
Equisetum (!) limosum (?) Lesqx.—Y. 8. L.

Abietites dubius, Lesqx.—Sp. C,, (Gr. 1.)

Abies setigera, Lesqx.—Sp. C.

Salisburia polymorpha, Lesqx.—Sp. C., (Gr 1.)
Phragmites (Eningensis, A. Br.—E.—Mo., (Gr. 1, 3, 4.)
P. Alaskana, Heer.—Sp. C.—Mo.

Cyperites angustior, A. Br.—E. Cr.—Mo.

Cyperus chavannesis, Heer—E.—Mo.

Caulinites Sparganioides, Lesqx.—Sp. C., (Gr. 1.)
Populus arctica, Heer.—E., Tr. Cr.—Mo., (Gr. 3.)

P. mutabilis, var. laneifolia, H.—S8p. C.—Mo., (Gr. 1 and 3.)
P, mutabilis, var. repando-crenata, H.—E., Sp. C.—Mo., (Gr. 1 and 3.)
1. balsamoides, Gp.—Y. 8. L.—Mo., (Gr. 1.)

P. leucophylla, U.—Sp. C.—Mo.,, (Gr. 1.)

P. ovalis(?), Gp.—E.—Mo.

Y. Zaddachi, Heer.—Sp. C.—Mo.

Salix Greenlandica, Heer.—Sp. C.—Mo.

S. Evanstoniana, Lesqx.—E.

S. angusta, A. Br.—Sp. C.—Mo., (Gr. 4.)

S. slandica, Lesqx.—B. B.

Myriea ambigua, Lesqgx.—Sp. C.

Alnus Kefersteinii, Gp.—E., Sp. C.—Mo., (Gr. 3.)
Planera dubia, Lesqx.—DB. B.

Betula caudata, Gp.—Ii.—Mo.

B. Stevensoni, Lesgx.—1.,, (Gr. 3.)

Quercus platania, Heer.—Sp. C.—Mo., (Gr. 3.)
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Q. Gaudini, Lesqx.—B. B.

Q. Ellisiana, Lesqx.—&p. C.

Q. Pealei, Lesqx.—Sp. C,

Q. Godeti, Heer.—Sp. C.—Mo.

Q). Labarpi, Gd.—Sp. C.—Mo.

Q. ehlorophylla, U.—S8p. C.—Mo., (Gr.1.)

Q. Evausii, Lesqx.—DB. B.

Corylus McQuarryi, Heer.—E., Sp. 0.—Mo., (Gr. 3.)
Fagus Denealionis, U.—BE.~Mo., (Gr. 3.)

. Antipofi, lHeer.—E. Cr.—Mo., (Gr. 3.)

Ticus tilizefolia, A. Br.—Sp. C., 1.—Mo., (Gr. 1 and 3.)
Ficus Gaundini, Lesqx.—E.

F. auriculata, Lesqx.—Sp. C,, (Gr. 1.)

Morus aftinis, Lesqx.—1.

Platanus nobilis, Ny.—E. Cr,, I,

P. dubia, sp. nov.—Tr. Cr., Mt. Br.

P. aceroides, U.—E., Sp. C.—Mo., (Gr. 3.)

. Laurus primigenia, U.—Sp. C.

L. sessiliflora, sp. nov.—E,

Persea Brossiana, sp. nov.—Mt. Br.

Sassafras, species.—3p. C.

Ciunamomum Mississippiense, Lesqx.—E., (Gr. 1 and 3.)

. C. Schenchzeri, Heer.--E., Sp. C.—Mo., (G. 4.)

C. crassipes, Lesqx.—DB. B.
Cinnamomum Rossmessleri, eer.—Sp, C.—Mo., (Gr. 1)
Andromeda Grayana, Heer.—E., Sp. C.—Mao., (Gr. 1.)
A. reticulata, Iitt.—Sp. C.
T’ersoonia oviformis, Lesqx.—B. B.
Diospiros lancifolia, Lesqx.—E., B. B, (Gr. 1.)
Fraxinus denticulata, Heer.—Sp. C.—Mo. :
Cornus impressa, sp. nov.—Mt. Br.
C. Studeri, Heer.—1&.—Mo., (Gr. 1.)
Nyssa lauceolata, Lesqx.—Sp. C.
Cissus lobato-crenata, Lesqx.—Mt. Br., (Gr. 1.)
Vitis Olriki, Heer.—E,—Mo.
Liriodendron species.—Sp. C.
Magnolia Hilgardiana, Lesqx.—E., (Gr. 1.)
Acer trilobatum, A. Br.—E., Tr. Cr,, B. B.—Mo., (Gr. 3.)
Rhamnus obovatus, Lesqx.—E., (Gr. 1.)
R. acaminatifolius, Web.—Sp. C.—Mo.
L rectinervis, 1feer.—I13,, Sp. C., (Gr. 1.)
Rhus deleta, 1leer.~1.—Mo.
R. Evansii, Lesqx.—E.
R. bella (?), Heer.—Sp. C.—Mo.
Juglans denticulata, Heer.—Sp. C.—Mo., (Gr. 3 and 4.)
dJ. appressa, Lesqx.—E., (Gr. 1.)
J. rngosa, Lesqx.—Sp. C., B, 1. Cr., &ec., (Gr. 1 and 3.)
J. obtusifolin, leer.—13.—Mo.
J. rhamnoides, Lesqx.—L., (Gr. 1.)
J. Woodiana, lleer.—Buzzard Inlet.
Carya antiquorum, Ny.—1i.
Cassia conciuna, Heer.—E.—Mo.
C. phaseolites U.—Sp. C.—Mo.

o e e

Q. negundoides, Lesqx.—E. Calycites hexaphylla, Lesqx.—E.
Q. drymeja, U.—E.—Mo. L Carpolithes arachioides, Lesqx.—E,
§ C. palmaram, Lesqx.—E., (Gr. 1,)

C. osseus, Lesqx.—E. Cr.
O (L

—_"Geology of Tennessee, by James M. Safford, (1869,) p. 427, PL. K, Fig. 1.
1 No specimens of this species are entire enoungh to show any part of-the borders.
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REMARXS ON THE SPECIES OF THE SECOND GROUP.

The flora of group No. 2 seems to be composed of species in part
ideuntical with or closely allied to those of group No. 1, or with those of
group No.3. The species of Spring Caiion have, besides those which are
represented in the whole Tertiary, Gymnogramma Heaydenii, Abictites
dubius, Salisburia polymorpha, Caulinites Sparganioides, Ficus auriculata,
or five species considered as Eocene, type of the first gronp. The same
locality has, however, of species represented in the third group, and
which are truly Miocene, Salix angusta, Alnus Kefersteinii, Quercus
platania, Corylus MeQuarryi, Platanus aceroides, and Juglans denticulata,
or seven speeies,  The flora of Evanston is mixed in the same way, for it
has, in conunon with the first section, fruits of palins, (no leaves, however,
have been found there as yet,) Magnolia llilgaraiana, Rhamnus obovalus,
Juglans appressa, J.rhamnoides, or tive species; and, with the third group,
DLopulus avctica, Betula Stevensoni, Fagus Dencalionis, Platanus aceroides,
Acer trilobatum. This intermixtare of types might be explained in sup-
posing that the specimens of Spring Caiion were obtained from different
localities ; but, as we have the same facies at Kvanston, this supposition
is groundless. Iivanston has an enormous thickness of lignite deposits,
separated in a number of beds of pure coal by clay partings, or thin
intermediate layers of shale and sandstone.  IFour beds of lignite, meas-
uring altogether 43 feet, are reported in a section of 99 teet*, the middle
one, 32 feet thick, being cut by four clay partings. It seems, therefore,
that there was at this locality, and perhaps also at Spring Caiion, a pro-
tracted formation of lignite beds, continuing, nearly without interrup-
tion, from the Lower to the Upper Eocene. 1 am inclined to consider
this group No. 2 as Upper Eocene on account of the eonglomerate beds
by which it is overlaid. Its flora has, however, a marked character of
its own by a number of species which as yet have not been seen ouf of
it: Salix Bvanstoniana, Myrica ambigua, Quercus negundoides, Q. Ellisi-
ana, Q. Pealei, Ficus Gaudini, Morus affinis, Platanus dubius, Laurus ses-
siliflorus, Calycites hexaphylla, Carpolithes arachioides, &c. All the Euro-
pean species recognized in this group are Miocene. A number of its
types, too, mostly found also in the third group, are northern types,
arctic or Alaskanian: Dhragmites Alaskana, Populus arctica, P. Zad-
dachi, Salix Grenlandica, Quercus platania, Corylus MeQuarryi, Fagus
antipfi, raxinus denticulata, Vitis olriki. Taking all together, one-half
of this florn is & compound of arctic or of Lluropean Miocene species.

LIST OF TIIE. SPECILES OF THE TIHIRD GROUP.

[Abbreviations for names of localities: C., Carbon; W. G., Wahsateh or Washakie
aroup; M. B, Medicine Bow; R. €., Rock Creek; P. of R; Poiut of Rocks; Mo,
Miocene ; Gr., Group.]

Selerotinm pustadiferum, Heer.—C. (?)

Halymenites major, Lesqx,—C., (Gr. 1 and 2.)

Taxodium, dubium, Heer.—C.—Mo., (Gr. 4.)

Sequoia Heerii, Lesqx.—C.

Equisctum 11aydenii, Lesqx.—C., (Gr. 4.) )
Phragmites (Bningensis, A. Br.—M. B.—Mo., (Gr. 1, 2, 4.)
Cyperites, species.—1. of L.

Smilax grandifolia, U.—C.—Mo., (Gr. 1.

Acorus brachystachys, Heer.—W. G., C.—Mo.

Caulinites Sparganioides, Lesqgx.—C., (Gr. 1, 2.)

» Pr. A, C. Peale in Hayden’s Report, 1871, pp. 194, 195,
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Liquidambar gracilis, Lesqx.—W. G.

Populus arctica, Heer.—W. G., P. of R., M. B,, C.—Mo., (Gr. 2.)

. decipiens, Lesqx.—C,

P. attenuata, A, Br.—R. C., C.—Mo,, (Gr. 1.)

P. @qualis, Lesqx.—R. C.

P. mutabilis, var. repando-crenata, A. Br.—C.—Mo., (Gr. 1 and 2.)

P. latior, var. transversa, A. Br.—W. G.—Mo.

P. latior, var. cordifolia, A. Br.—M. B.—Mo.

Alnus Kefersteinii, Gp.—C.—Mo., (Gr. 2.)

Betula Stevensoni, Lesqx.—C., (Gr. 2.)

QQuercus platania, Heer.—C.—Mo., (Gr. 2.)

Q. Olafseni, Heer.—P. of R.—Mo.

Q. wmulans, Lesqx.—\W. G.

Q. acrodon, Lesqgx.—1R. C., C.

Q. Haydenii, Lesqx.—1R. C.

Corylus MeQuarryi, Heer—O.—Mo., (Gr. 2.)

C. grandifolia(?), Ny.—DI. of R.

Fagus antipofi, Heer.—P. of R.—Mo., (Gr. 2.)

Fagus Deucalionis, U.—C.—Mo., (Gr. 2.

Ficus tiliwfolia, A, Br.—W. G.—Mo., (Gr.1 and 2.} .

I. oblanceolata, Lesqx.—C. (?)

¥. lanceolata, Heer.—C.—Mo., (Gr. 4.)

IF. multinervis, Heer.—C.—Mo.

¥. arenacea, Lesqx.—C.

F. Gaudini, Lesqx.—C.

Platanus aceroides, U.—C., . C.—Mo., (Gr. 2.)

P. Guillelma, Gp—C., P. of R.—Mo.

Coccoloba lievigata, Lesqx.—C.

Cinnamomum Mississippiense, Lesgx.—C., (Gr. 1 and 2.)

Cinnamomum species.—C.

Cornus rhamnpifolia, Heer.—P. of R.—Mo.

C. acuminata, Ny.—W, G.—Mo.

Vitis Islandica(?), Heer.—P. of R—>Mo.

Magnolia Inglefieldi, lfeer—~W. G.—Mo., (Gr. 1.)

Asimina miocenica, Lesqx.—C.

Dombeyopsis wequitolia, Gp.—P. of R.—}o.

Acer trilobatum, var. productum, Heer.—C.—Mo., (Gr. 2.)
*alinrus Columbi, Heer—W. G., C.—Mo.

Zizyphus Meekii, Lesqx.—C.

Z. hyperboreus, Heer.—C.—Mo.

Rhamnus intermedius, Lesqx.—W. G.

R. Goldianus, var. latior, Lesqx.—C., (Gr. 1.)

Juglans acominata, A. Br.—W. G.—Mo., (Gr. 4.)

J. rugosa, Lesqx.—C., W, G., P. of R., (Gr. 1 and 2.)

J. denticulata, Heer.—C.—DMo., (Gr. 2 and 4.)

Carpolithes coccnloides, Heer.—C.—Mo., (Gr. 2.)

REMARKS ON TIIE SPECIES OF THE THIRD GROUP.

The general character of the flora of the third group is positively
Miocene. Its types are not mixed with older ones, and indicate for
the localities where the specimens were found a higher stage of the Lig-
nitie, which, however, appears to succeed the second group without any
marked disturbances. According to the observations of Messrs. Meck
and Hayden, the Washakie group is conformably superposed to the
Black Butte or Bitter Creek series, without changes of lithological
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charaeters, and there are still at Carbon and other localities a few rem-
nants of the lower Lignitic flora: Halymenites major, Smilax grandifolia,
Caulinites Sparganioides, Ficus tilicfolia, especially Cinnamomum HMissis-
sippiense, and a variety of Rhamnus Goldianus, But of the 56 species of
the group, 31 are identified with species of the European Miocene, or of
the Arctic flora.  Of these last it has 13 species, or 23 per cent., four of
them already counted in the Evanston division: Aeorus brachystachys,
DPopulus arctica, P. decipiens, Quercus platania, Q. Olafsent, Corylus Me-
Quarryi, Fagus antipofi, Vitis Islandica, Mugnolia Ingleficldi, Paliurus
Colombi, Zizyphus hyperboreus, Juglans denticulata, and Carpolithes coc-
culoides.  The Miocene jucies of the flora of this division is equally well
marked in species of its own or American species, like Equisctum Hay-
deniiy, Betula Stevensoni, Ficus Gaudini, Coceoloba leerigata, Asimina
miocenica, Zizyphus Meelii, &e., all species evidently of more recent types
than those of the two lower groups. The relation of this division with
No. 2 is, however, indicated by 17 identical species, more than one-fourth
of the whole number, while it is allied to the upper group only by a few
of the omnipresent species, Taxodium dubiwm, Phragmites ningensis,
Juglans acuminata, J. denticulata, and by only two species, Equisetum
Haydenii and Ficus lanceolata, not recoguized in the lower groups.

The plants of all the localities referred to this division are of the
same type. Dut the specimens labeled Point of Rocks and Rocek Creek
have apparently been mixed, or indicate ditferent localities than those
which now bear these names. The Point of Rocks station is lower in
the measures than Black Bntte, and its flora should have the Eocene
character, of course. But I could not find any remains of plants there
or around in that barren country, though I spent two days in searching
for them. The Rock Creek station is Cretaceous, and for miles around
I found there nothing but representatives, in rocks and fossil animal
remaing, of the two upper groups of this formation, te fifteen miles
farther west than Medicine Bow, whers heavy sandstones of the Ter-
tiary are covered by the lignite deposits of earbon,

LIST OF THE SPLCIES OF THE FOURTII GROUP.

LAbbreviations for names of loealities: B. Sp., Barrels Spring; Hy. F., Henry Fork;
Gr. R, Green River; 8. 1, South Park ; M. P, Middle Park ; El, Elko; M. Cr., Muddy
Creek; Mo., Miocene; Gr., Group.]

Hemitelites Torelli(?), Heer.—Gr. R.

Pteris pennwmformis, Heer.—Iy, ¥.—Mo.,, (Gr. 1.)
Blechnum Gaepperti, Ett.—Hy, It

Aspidinm Fischeri, Heer.—M. Cr.—Mo.
Lygodium neuropteroides, Lesqx.—B. Sp.
Ophioglossum Alleni, Lesqx.—S. P.

Salvinia eyclophylla, sp. nov.—M., P.
Lycopodium prominens, sp. nov.—EL
Equisetum Haydenii, Lesqx.—B. Sp., (Gr. 3.)
. Wyomingense, sp. nov.—Gr. R.

Taxodinm dubium, St.—El.—Mo., (Gr. 3.)

T. tijanorum, ITeer.—B. Sp.—Mao.
Glyptostrobus Huropeus, Heer.—8S. P.—Mo.
Sequoia angustifolia, Lesqx.—EL

S. Langsdotti, A. Br.—S8. P.—Mo., (Gr, 1)

8. Coutsi(?), Heer.—M. P.—Mo.

huya Garmani, Lesqx.—EL
Thuites callitriva, U.—8. P.—Mo.
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Pinus polaris, Heer.—S. P., E.—Mo.

Pinas(!), species.—S. P,

Abies Nevadensis, {\Aesqx.(-‘—E;%_M (@r. 1)
Arundo Geepperti, Mu.—Gr. o, (Gr. 1.
Phragmites I(Eniu’g,reusis, A. Br.—Hy. F., B. 8p,, El.—Mo,, (Gr. 1, 2, 3.)
Juucus, species.—Gr. R

Poacites lievis, H.—B. Sp., El.—Mo.

Cyperns(!) Braunianus(?), Heer.—B. Sp.—Mo.
Cyperites Deucalionis, Heer.—B. Sp.—Mo.
Carex tertiaria, Heer.—Hy. F.—DMo.
Sparganiwm, species.—1. Sp.

Acorns(!), species.—S. P, :

Populus Richardsoni, Heer.—ElL—Mo.

Salix elongata, Web.—El.—Mo.

8. angusta, A, Br.—Gr. R.—Mo,, (Gr. 2.)

S. media(?), A. Br—EL—Mo.

Myrica nigricans, Lesgx.—Gr. R.

M. copiana, sp. nov.—3. P,

M. acuminata, U.—M. P,—Mo.

M. undulata, Heer.—I31.

M. Iatiloba, Heer.—M. P.—DMo.

M. partita, sp. nov.—EL

Compronia Brongnarti(?), Ett.—EL

Ulmus tenuinervis, sp. nov.—M. P,

Planera longifolia, Lesqx.—S. P,

Quercus semi-clliptica, Gp.—EL—Mo.

Q. lonchitis, U.—Gr. R.—Mo.

Q. Elkoana, sp. nov.—EL .

Q. neriifolin, Heer.—S. P.—Mo.

Fagus feromiee, U —EL—Mo., (Gr. 1.}

Ticus lanceolata, Heer.—S8, L., M. P., Gr, R.—Mo,, (Gr. 3.)
Fieus Jyux, U~—EL—Mo.

F. Ungeri, Lesqx.—G. R.

F. populina, Heer—G. R.—Mo.

Cinnamowmum Scheuchzeri, Heer.—Gr. R.—Mo., (Gr. 2.)
Diospyros Copeana, sp. nov.—El.

Fraxinus predicta, H.—M. P.—Mo.

Awpelopsis tertiaria, Lesqx.—Gr. R.
Weinmannia (?) roswefolia, sp. nov.—M. P.
Bucalyptus americana, Lesgx.—Gr. R.

Acer, species.—B. Sp.

Sapindus angustifolius, sp. nov.—M. P,

8. coriaceus, sp. nov.—ElL

Staphylea acuminata, sp. nov.—~M. P,

llex aflinis, Lesqx.—Gr. R.

I. stenophylla, U.—Gr. R., M. P.—Mo. .
L. subdenticulata, sp. nov.—M. P,

1. undulata, sp. nov.—M. P.(?)

Ceanothus cinnamomoides, Lesqx.—Gr. R.
Paliuras Florisanti, sp. nov.—S. P,

Rhus drymeja, sp. nov.—M. P.

R. Haydenii, sp. nov.—D. .

Juglans acuminata, Heer.—Gr, R.—Mo. (Gr. 3.)
J. Schimperi, Lesqx.—Gr. R, (Gr. 1.)

J. denticulata, Heer.—Gr. R.—>o. (Gr. 2 and 3.)
J. therinalis, Lesqx.—NL. P,
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Pterocarya americana, sp. nov.—M. P.
Carya Heerii(?), Btt.—Gr. R,
Podogonium, frait.—>M. P,

Podogonium, leat—8, 1.

Cuesalpinia(?) linearifolia, sp. nov.—S. P.
Acacia septentrionalis, sp. nov.—S8. P.
Leguminosites, fruit and leaf.—El,
Carpolithes et semina,—M, P.

REMARKS ON THE SPECIES OF THE FOURTH GROUP.

The fourth group is remarkably distinct from the lower ones by its
peculiar facies. 1t bas for characters of its flora a proportionally large
vumber of ferns, 6 species, a Salvinia, a Lycopodium, 2 species of

Lquisetum, 11 species of conifers, and 9 species of Glumacee, viz:
30 species of acrogenous monocotyledonous and gymnospermous plants,
or 37 per cent. of the whole number of species as yet known
as its representatives.  Moreover, the balance of the species is limited
to few genera: to Saliz, 3 species; Myrica and Comptonia, 75 Quer-
cus, b5 Tery 45 Rhus, 2 5 Juglandea, 6. At fivst sight, this group appears
scarcely relerable to a Miocene flora, so different is its jacies from
that of any of the former divisions. It has, however, 32 of its
species identical with species of the Eunropean Miocene, or a propor-
tion of 40 per cent, ; while it is allied only to the lowest Ameriean group
by 5 species, mostly of general distribution: Preris pennccformis,
Phragmites (iningensis, Fagus feronice, Juglans Schimperi. With the
second group it has in common the same Phragmites, Salix angusta,
Cinnamomum Scheuchzeri and Juglans denticulata ; and with the third
Phragmites still, Equisetum Haydenii, Taxodium dubivm, Ficus lanceo-
lata, Juglans acuminata, and J. denticulate. It has thus preserved a
remnant of the flora of the other groups, which, considered altogether, is
very little; for the three first divisions have 267 species, and in elim-
inating Phragmites (Eningensis, represented in all the divisions of the
Tertiary, we find only 11 species, or 5 per cent., of the flora of the
Green River group represented in the others. Tf it had not so many
typical representatives of the Miocene of Europe, and if at the same time
it had some one of our living species, it might be considered as Pliocene.
But of more recent types than those of the former groups, it has searcely
any; I can name only Ulmus tenuinervis, the tine Staphylen acuminata,
and Ampelopsis teytiaria. The remains of plants at Green River are
found in laminated shales with an abundanee of skeletons of fishes. At
Iilko_station, South and Middle Parks, the plant-bearing beds, com-
posed of the same kind of thin, Jaminated, fragile, soft shale, have also
preserved remains of fishes, inseets, and feethers. .

The pecaliar compound of the thin laminated slates of the foriation,
and the similarity of animal fossil remains, prove, as well as the gen-
eral character of the flora, that the localities named in the above table
are referable to the same group. Very few species, however, have been
observed at more than one locality ; while, on the contrary, the species,
most of them at least, are represented by a very large number of speci-
mens. This fact, like the distribution of the specics, indicates a vege-
tation of high land, covered with lakes, swamps, and deep forests ot
conifers, with a thick undergrowth of ferns and shrubs. With a
vegetation of this kind, the number of species is limited, and these are
generally circumscribed in local groups. A vegetation analogous to
this, covered the northern half of Europe after the Drift period. In the
Tertiary epoch it has its analogue with the (Evingen or upper stage of
the Miocene,

e
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LESQUEREUX.]

§ 3.—DESCRIPTION OF SPECILS.

I have described here only the forms which are 0011:‘811(:((;1;(:1] 11;11\:(:;
speeies, with those, which though already known mll&nf‘xv qllsi’) ';re 108
vet been recognized from Awerjcan specimens. {a \’(‘3 tlwi(r e pe-
marked upon, whieh, represented by l‘)]etffer specxmens. 18, A

ir relati 1y defined. )
acters and their relation more clearly ) .
’ The ;‘esenrclles of the past year have added to the {&meuca’lll‘ 134 i\t]llr:)llg
flora about one hundred species, of which sixty are new O;ICS. L whole
pumber represented in the tables of distribution amounts no arly
three hundred and sixty. o o

I have followed for the description the same plan as] in tm 1tf‘i“3
former annual reports of Dr. Hayden, briefly expos‘ed the (-]\i( Ie\‘;lr
characters of the species, and quoted references for analogies \\).} ln> over
1 conld find any in the publications of Buropean authotis', m‘ 4!11 (inw
obviate the absence of figures, which, though, now already macs, h:
to be reserved for a final report. . )

Except for the specimens found by myself, the pames off ﬂ}f T})Si(i)l\;s
erers are carefully recorded, with the localities where the fossil 1-mains
have been tound.

SPECIES OF THE FIRST GROUPT.

WOODWARDIA LATILOBA, sp. nov. . -

Frond large, bipinnatitid ; pinnz opposite, dgcurl)‘entﬁlpi)ub é}l <: g ()1‘1)(0;
rachis, long, linear, slightly tapering to the point, equally lo e btusé
disjointed to three-fourths of their length, united by 'n?{rol o m;"
sinuses, broadly lanceolate, obtuse, scytpe-shaped upward, be (-)il- 31
more connivent toward the point of the pinn ; upper pinne mnore dll(..
more obtusely and less deeply lobed, passing to mere equal ‘1“‘1‘”_”t_1f’1“§:
nervation undistinet, except the middle nerve of the lobes, \‘v‘hlf, 1 115
narrow Lut well marked, ascending to the po_mt of thev lobes; ;(;(,(():15 -
ary veins parallel to the rachis and to the ‘widdle nerve, br:‘u‘:(vnn‘z‘l}é
asecending, forming by anastomoses of their (ll\'lSlO'ﬂ‘S one:, or 1V o TOWs
of large areolwm, and joining the borders in parallel veinlets. .

Large and splendid specimens have been obtained of this kn‘m}’ P-
Mr. Arthar Lakes, of the School of Miunes of Goldpu, to whom tl‘n sury ; A
owes many valuable discoveries. Thenumerous fragments r‘eplv.w‘nt t 1(:
characters of the whole frond.  Its consistence is thick; coriaceotis; th‘(,
surface is smooth, nearly polished ; and the details of nervation alm
recognizable only upon fragments which show the lower Slll‘fil()(’ O-tx t; t)p
pinn:e, or whose upper surface is destroyed by maceration. The frueti-
tications have not been discovered yet. E

Iabitat.—Golden ; South Table Mouutain, A, Lakes.

WOODWARDIA LATILOBA, var. MINOR. )
3 1 [ h LN N .
Only small fragments of this form have been obtained at Biack Dutte:

"They represent the upper part of a pinna of exactly the same forin and

with the same mode of division as the specimens of Golden. The lobes,
lowever, are much smaller, less scythe-shaped; the basilar veins 14?111({]\v
the rachis, as in the former species, going from the base of ove middle
nerve to that of the other above, forming thus a band on both ﬂl(l(iS of
the rachis, passing also in long areas up and along the middle nerve of
the lobes and from their anastomoses ascending to the bordcrs and
forking twice. In the normal form, the veins, though thicker, nve less
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distinet, and form two rows of polygonal areolw in passing up to the bor-

ders; in this variety (?), the veinlets are merely forked in going up.

_ This small form is closely allied to Woodwardites arcticus, Heer, differ-

ing, however, by the nervation. The fragments representing Heer’s

species are, like those of Black Butte, too small for an exact comparison.

I1is described specimens are from Greenland and from Alaska.
llahitat—DBlack Butte; Wyoming,

PTERIS PENN/EFORMIS, Heer.

Pinnge long, linear-lanceolate, taper-pointed, eutire to above the mid-
dle, undulate upward, serrate at or near the point, thickish; medial
nerve thick, especially toward the base of theleaflets, where it is bi-grooved
and three-striated ; veins in an acute angle of divergence, close, thin,
mostly simple, or forking onco. The fragments of leaves or pinuw, as
deseribed here, elosely resemble the species of Ieer, (K1 Tert. Helvet., 1,
p- 38, L xii, Fig. 1,) differing slightly by the borders, which, serru-
late at or near the point, are undulate or distantly and obtusely den-
tate above the middle, and eutire downward. IHeer describes his spe-
cies as serrulate near the point and entire downward. In comparing
our specimen to the fignre marked above, the denticulation appears
merely more marked in the American form.

This species has been described already in Hayden’s Report for 1871,
(. 283,) from specimens from Henry’s Fork, too fragmentary for positive
determination.

Habitat.—Golden, Col.

PTERIS AFFINIS, sp. nov.

Froqd simply pinnate ; pinne subcoriaceous or thickish, short, about
5 centimeters long, oblong-lanceolate, broader at the middle, rapidly
tapering to a slightly obtuse point, gradually narrowed downward, and

rouded to the poing of attachment; borders undulate; nervation thin, -

but very distinet; veins open, eurving from the middle nerve to the
borders, slightly more deflexed downward in reaching the midrib, dicho-
Epmous, none simple, or scarcely any, forking once or twice, varely three
imes.

Different from the former by its nervation, shorter obtuse pinnae, undu-
lately-crenate borders, and thinner substance of the leaves. From P,
anceps, Lesqx., (Hayden’s Report, 1872, p. 376,) it differs especially by
more distant and more oblique veins.

Habitat.—Golden ; rare like the former, but obtained in better speci-
mens.

PTERIS EROSA, Lesqx.

Pinne broadly-Janceolate or ovate-lanceolate, taper-pointed or acu-
minate, serrate upward, with crepulate or lacerate borders below;
medial nerve thick ; veins obligue, straight, mostly simple, forking
near or at the base, varely above the middle, distant, paraliel, It has
been formerly deseribed-in Supplement to Hayden’s Report, 1871, (p-12.)
By its nervation and the form of its pinnm this species is related to
L. longifolia, I., or to some of its varieties with serrate borders.
Habitat.—Taton Monntains, where the first incomplete fragments were
discovered ; Golden, where it was found in more perfect specimens,

PTrRis SUBSIMPLEX, $p. nov.

Pinnge thick, coriaceous, simple, entire, linear-lanceolate, narrowed in
curving to the base, (point broken,) large, varying in size, {from 2 to 4
centimeters broad, and at least 10 to 12 centimneters long ; middle nerve
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narrow, deeply marked ; veins distinet, simple, or merely forking once
near the base or above the middle, open, slightly curved downward in
passing to the borders, which are slightly crenate by contraction to the
point of the veins. This fine fern is comparable to some species of
Danaa. Tt differs, however, from those which I have for comparison,
by the directiop of the veins, which do not turn upward in veaching
the borders, but join them in the same curve and degree of divergence
which they follow from their point of attachment to the middle nerve.

Habitat.—Golden. It is in the collection in many fragments, none
showing the point of the leatlets.

P1ERIS GARDNERI, sp. not.

Frond large, siniply pinnate; pinne large, linear, in right angle to
the rachis, sessile, rounded to the base, with cntire, deeply undulate
borders ; middle nerve broad, thin, grooved in the middle, flaf {ened on
the borders; veins nearly at right angle to the midrib, abruptly curved
down at the base or decurring to it, forking once near the lbuse, and
once, also, generally above the middle; divisions or veinlets joined by
crass-branehes, forming here and there some irregnlar elongated polygo-
nal areol. The pinnwe are larger than those of P. penneformis, but
apparently of about tbe same form. The species essentially differs by
its strong, thick veins, more distant, joived by cross-branches, &c.

Habitat.—Roof of coal-mines, Sand Creek, Colorado, 4. Garducr.

Drrraziuam MUELLERI (2), Heer.

Pinnze narrowly-lanceolate, tapering to a long acumen; borders mar-
eined, inflated, distantly equally serrate; medial nerve broad, bi-grooved;
veins at an acute angle of divergence, very close, dichotomous, some of
the branches uniting by anastomosis; substance very thick, coriaceous.
The substance of the leaflets seems composed of two layers; the upper
one, either scaly or villous, is sometimes destroyed or erased as a
pellicle of coaly matter. Through this crust the veins are somewhat
obsolete; but when it is destroyed, the details of nervation are very
clear. The anastomosis or cross-branches of the veinlets is somewhat
like that ot Pteris Gardneri; it is, however, not as freguent.

I consider this form as identical with Diplazium Muelleri as described
in Heer, (Boernst. FL,p. 8, PLi, Fig. 2.) There is, however, a diffcrence in
the borders of the pinnwe, which, in the European species, are doubly
serrate, while they are equally and simply serrate in the American form
and in the cross-branches of the veinlets, which are not remarke in the
description and figures of Heer. Itis probable that the specimens from
Boernstadt had the upper surface covered by the coating of scaly matter,
and that, therefore, the minute details of nervation were not observable,
Professor Heer finds the relation of his species to the living Diplazium
celtidifolium. Oursis rather comparable to some species of Aerostichum,
like A. aurcum, which has also its veins here and there joined by cross
veinlets.

Habitat.—Golden ; South Table Mountain.

ASPIDIUM (GOLDIANUM, sp. 700,

Frond bi-tripinnatifid; primary pinne enlarged, broadly deltoid ; sce-
ondary pinnw linear, alternate, rapidly decreasing in length in ascend-
ing, joined to the rachis in an obtuse angle of divergence, altcinately
equally pinnately-lobed ; lobes free for two-thirds or three-fouiths of
their length, oblong, obtusely or slightly acute, inclined outside ; mid.
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dle nerve distinet ; veins b to 7, simple, slightly curved inward, parallel,
obsolete, marking the borders as slightly serrulate by their impressions.
The substance of the Jeaflets 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 denticu-
late by the impression of the veins. Both primary and secondary rachis
are narrow; the secondary pinne are sessile, not decurrent by the lowest
lobe.

This species is closely allied to A Serrulatum, Heer, of the Boernstad$
flora, differing by the more entire borders, more numerous tertiary veins,
&c.

IHabitat.—Golden ; found only in fragments.

GONIOPTERIS POLYPODIOIDES, Ett.

Pinnze linear, lanceolate-pointed, remotely denticulate; primary veing
parallel and at equal distance ; secondary veins at an obtuse angle of
divergence, apparently alternate, sitnple, curved inward. By the form of
the pinnie and the distantly denticulate borders, the specimens represent
the European species asfigured and described by theauthor in Mount Pro-
mina flora. The veins are, however, scarcely discernible, as also the very
small crenulations exposing the points of the secondary veins ; the points
of the middle veins, however, are marked by small, distinet teeth. The
identity of this form with the Luropean species is not quite certain.
Its nervation is very undistinet.

Habitat.—Sand Creck, W. I1. 1lolmes.

SPITENOPTERIS MEMBRANACEA, sp. nov.

Frond bi-tripinnate; primary pinna long, linear-lanceolate, rigid, erect,
or at a narrow angle of divergence; tertiary pinna short, oblong-lance-
olate, decurrent, deeply and equally 5-6-lobed ; lobes oblong, acute, or
slightly obtuse, distinct, to near the base, single-nerved.

This is perhaps a variety of 8. eocenica, Iitt., described in Hayden’s
Report for 1872, (p. 376,) a species very common at Golden. It has,
however, a different facies, especially by its membranaceous shining sub-
stances, the rigid divisions, the much shorter ultimate pinna, the more
distinet narrower pinnules, and the decurring base of the secondary pinnze
joined by a margin along the rachis, &e. .

Habitat—Golden, rare, A. Lakes.

SPIENOPTERIS NIGRICANS, $p. not.

IFrond polypinnate ; secondary (?) pinne narrow, linear in outline, (as
much as can he seen from the fragments;) tertiary pinne at a right
angle of divergence from the narrow slightly-winged rachis, short, sessile,
(the lowest pinnules covering the rachis by their borders, but not decur-
rent,) linear, abruptly narrowed to a small obtuse terminal lobe, pin-
nately deeply-lobed; pinnules inright anglesto therachis, free tonearthe
base, oblong, obtuse, undulately pinnately-lobed on the borders; middle
vein searcely distinet, alternately pinnately-divided in 4 to 6 pairs of
veinlets, curving downward, and forking once, except the upper pair,
which is simple. The surface seems to be villous or squamose, covered
as it is by a black pulverulent thin coating of coaly matter. The nerva-
tion of this species is pteroid, somewhat like that of Pteris blechnoides,
Heer, (F1. Tert. 1lelv,, 1, p. 40, Pl xii, Fig. 8%) the form of the leaflets
refers it, however, to the genus Sphenopteris.

Habitat.—Black Butte.
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HYMENOPHYLLUM CONFUSUM, $p. n0%.

Frond polypinnate ; tertiary (1) rachis grooved, thick, divisions in an
open, nearly right angle of divergence to the main rachis, dichotomous ;
pinnules cuneiform, enlarged upward, dichotomously threc. many
times divided in linear, short obtuse lobes, entered each by u simple
veinlet diverging from dichotomous branches of the primary veins. The
divisions are decomposed many tiwes, the last pinnule beiny: only 3
millimeters long and 13 millimeters broad; all are crowded and mixed
upon another. The surface is minutely punctulate, as if it bad been
tomentose or ciliate. The specinens are fragmentary.

Habitat.—Golden.

SELAGINELLA BERTHOUDI, sp. nov.

Stem slender, spreading, prostrate(?), or creeping(?), dichctomous,
divisions simple, or the longer ones the lowest, also dichotomous; leaves
four-rauked, by two rows of alternate distichous linear-oblong, linzulate,
pointed, longer leaflets, spreading on both sides of the stem and branches,
and two rows of small oval or nearly round ones, closely appressid to the
base of the longer leaves and covering it. The distichous lexa'lets are
3 to 4 millimeters long and 1 millimeter wide, the small ones }:ss than
1 millimeter square. This fine species greatly resembles some species
of our time, like 8. stolonifera, 8. Martensii, &e. Its characters ave dis-
tinetly recognizable.

Habitat.—Golden. Discovered by Capt. E. Berthoud, to whom the
survey owes the communication of this remarkable species.

EQuiseltM(?) LEVIGATUM, $p. no.

Stem thick; its surface irregularly wrinkled lengthwise, not costate,
confracted at the articulations, of which only one is seen upon the speci-
men in the middle of the stem. The articulation bears the scars of
four branches, marked by whorls of somewhat undistinet, close rays,
enlarging from the center to the circumference. The characters are
not sufficiently discerpible; the scars of branches are scarcely distinet,
and the stem, apparently crushed above or below the articulation, is
nearly half as large on one side of it as on the other. It may represent
a root of Fquisetum marked around with the scars of rootlets.

Habitat.—Sand Creek, W. C. Holmes.

SEQUOIA LATIGSDORFIL, A. Br.

Is represented by small, somewhat obscure specimens. The leaves
are slightly shorter. 1t is the only ditference which may be remarked
in comparing it to the namerous figures published of this species by
European authors. 1t may represent the same species as Abietites du-
bius, Lsqx., from the Raton mountains. (Hayden’s Report, 1872, p. 347.)

Habitat—DBlack Butte, above main coal.

SMILAX(!) GRANDIFOLIA(Y), Ung.

The lower half of the leaf only is preserved upon the specimen, Its
base is rounded to the petiole, three-nerved from the base or irregu-
Iarly five-nerved Ly the division, near its base, of one of the lateral veins,
and on the other by a narginal veinlet coming out from the top of the
petiole; middle nerve and lateral veins crossed by few thin branches
or oblique nervilles. The nervation is similar to that of Unger’s species
in Sillog., (PL. ii, Figs. 5-8;) the form of the leaf, however, differs, it being
rounded to the petiole, not cordate.

IHabitat.—East of Colorado Springs, A. C. Peale.
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FLABELLARIA LONGIRACIIS, Ung.

Leaves very large, as seen from numerous fragments; rays attached
in an acute angle of divergence to the very narrow rachis, obfusely
carinate, marked in the length by obtuse equal strice less than one wmil-
limeter apart; epidermis comparatively thick. As Unger remarks it,
the rays ave not duplicate or folded in their contact to the rachis. The
species is represented by many specimens; it appears identical with
that described by Unger.

Habitat.—Divide between Yellowstone Lake and Snake River, Hay-
den ; Raton Mountains, Golden.

FLABELLARIA(D) FRUCTIFERA, Sp. 2o,

Twofragments representing the base of an apparently large paln-leaf,

with very numerous rays, 60 to 80, acutely carinate, nerved ; primary
nerves a little more than 1 millimeter distant; secondary veins very thin,
slightly discernible ; top ot the rachis or petiole flat or enlarged on the
sides, reniform. Joined to it is a small raceme of cylindrical oblong
obtuse fruits, tapering to a slender peduncle, narrowly striated in the
length, slightly fattened by cowmpression, 1 centemiter long, 4 centime-
ter wide in the middle. Tour of these fruits are attached to a common
pedicel, partly imbedded into the stone, alfernately diverging from it
by short peduncles. .
Habitat.—Golden.

ERIOCAULON(?) POROSUM, sp, nov.

Leaves basilar, rosulate, spreading, entire, linear-lancolate, broader
at the middle, gradually tapering upward to a slightly obtuse point,
and downward to a very short petioled base; medial nerve broad, con-
cave ; lateral veins two, nearly parallel, with apparent ramitications to-
ward the borders, forming round polygonal small areol®e. Theleavesare
thick, of a spongious texture apparently ; the meshes along the borders
are not distinet, and may be formed by contraction of the epidermis,
I do not find any species to which this formn may be comparable, except
the leaves of some large rossnlate Eriocaulon. The specimen is cut
throngh by rootlets nearly as thick as the leaves are broad.

Habitat.—Sand Creek, W. H. Hobmnes.

ZINGIBERITES(?) UNDULATUS, sp. nov.

Fragments of large leaves, whose outlines are not preserved, equally
undulate on the surface, marked with oblique, distinet, parallel primary
veins, 2 millimeters distant, with 6 to 7 very thin intermediate veiniets,
The surface is covered: with a thick epidermis or the leaf is subcoria-
ceous. The surface-undulations are formed by deep furrows, which, how-
ever, are more or less distinet, and which do not cat the connection of the
veins. There is'no trace of rachis to which the fragments of an evi-
dently large leaf may have been attached.

Habitat.—Golden.

RIZOCAULON GRACILE, sp. nov.

Branehes slender, straight, irregularly forking, bearing oblanceolate,
sey the-shaped, very obtuse, small leaves, with the base descending or
decurring along the stem, joined to it by a very short, thickish petiole,
appearing like a swelling of the narrowed base of the leaves. The
leaves are about 7 millimeters long, 23 millimeters broad toward the
boint where they are broadly rounded ; they curve downward from the
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point, of attachmeit, appearing placed upon theslender stem, r rachis,
in a spiral order. They are of a thick consistence; their suriice cov-
ered with a coating of coaly matter, obliterating nearly every trace of
nervation An undefined medial nerve seems apparent on some leaves ;
but it may be a mere linear artificial depression. On other leaves,
deprived of epidermis, some thin strice ranning parallel and lengthwise
are recognizable, By the disposition of the branches and of thie leaves
these vegetable fragments resemble those figured by Schimper as illus-
trationof the genus Rhizocanlon, Sap., (in Paleont. Veget., Pl 1xx: . IFig. 8.)
Habitat.—Black Butte, burned shale above the main coal.

Porurvs yvravicis, Heer.

One leaf only, representing a small form, (like that of Heer, FFlor. Tert.
Helv., IT, PL Ixi, Figs. 9,10.)  The basilar veins are also attach«d to the
middle nerve, a little above the borders:and opposite, with three pairs of
alternate secondary veins above them, all in an acute angle +{ diver-
gence. The leaf, however, does not appear coriaceous.

Habitat.—Black Butte.

PorurLus HELIADUM, Ung.

Leaves broadly-ovate, round-truncate to the base, leng-petioled;
borders entire, merely undulate toward the point; lower sceondary
veins open, marginal, thin, the upper ones parallel, elose, simple, or fork-
ing onee, ascending in an acute angle of divergence close to the borders,
where they curve, DBy its form, the divection of the lateral veins. ascend.-
ing straight to near the borders, &e., this leaf is similar to that described
by Unger, (¥1. v. Sotzka, p. 37, Tab. xv, Fig. 7,) differing, however, by
the secondary veins more numerous and ab equal distance; a d flerence
which may be merely casual.

Habitat.—Golden.

SALIX INTEGRA, A. Br.

Leaves entire, linear-lanceolate, taper-pointed or acuminate, narrowed
or tapering to the petiole; lateral veins mostly opposite, in 11 acnte
angle of divergence, the lowest pair less open than the npper ones, at
least in the leaves with a tapering base.

We have specimens of Golden and of Black Batte ; in these last, the
leaves are more rounded to the short petiole,and the secondary y cins are
all under the same angle of divergence. There is, however, no marked
difference, and both forms agree in their characters with the ! aves of
this species as described by Herr, (Fl. Tert. Helv., 11, p. 32, I’I. Ixviii,
figs. 20-22.) Thenervation of theleaves of Golden is the same as Iig. 21,
while the form of the leaves of Black Butte more closely re<embles
Fig. 22.

Habitat.—Golden and Black Butte.

MyricA TorRREYI, Lsqx., var, MINOR.

One leaf only has been found of this variety (?) Leaf shorter, <horter-
pointed, less gradoally decreasing downward to the petiole; borders
denticulate, with close, smaller teeth. No other difference scparates
this leaf from the typical form described from Black Butte in Renort for
1872, (p. 392.) It is probably a mere local variety.

Habitat.—Sand Creek, Colorado, A. Gardner.

BETULA GRACILIS (?), Ludw.

Species represented by only one ovate, obtusely-pointed leaf, wnequal
at tha ronnd snhbeordate bhaca+* hardore eronnlatra s 1varvatriam b amiint o
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drome; veins curving close to the borders and following them, anas-

tomosing downward with thick nervilles, in right angles to the second-

ary veins. Theimpressionof the leaf upon the stoue is deep, and, there-

fore, it represents apparently a coriaceous leaf, a ¢haracter which is not

mentioned in the description of the author. (Paleont., vol. viii, p. 99, PL

xxrii, Fig, ) All the veins, like the nervilles, are eoarsely marked.
Habitat.—Golden.

QUERCUS FURCINERVIN, Rossm.

Leaves subceorineeouy, lanceolate, more generally oblanceolate, vapidly
narrowed to an acute point, tapering downward and rounding frow near
the base to a short petiole, distantly and regularly dentate from near or
above the base; lateral veins parallel, at eqnal distance, (L1 pairs in a
Teal of 101 centimeters long,) slightly eurving in passing up to the bor-
ders, mostly simple, all craspedodrome, rarely forking near the point by
an upper thin tertiary vein passing npward under the base of the teeth ;.
nervilles distinet, in right angle to the veins, forming by cross branches
large rectangular areas. The lower part of the leavesis generally entire,
and the lowest veins camptodrome or undulating in ascending along the
borders. When dentate near the base, the lower veins enter the teeth.
Heer, in describing ¢). Burmensis, de la H., (in Fl Tert. Helv., 11, p.
315, toot-note,) says that the form of leaves, dentation, and nervation of
this species identify it to Q. furcinervis, from which, however, it differs
by the absence of an upper branch on the point of the secondary veins.
In the leaves of Oregon most of the secondary veins ave simple, rarely
one or two are seen with the upper small branch passing up under the
teeth. These leaves, therefore, are referable as well to Q. furcinervis as
to Q. Burmensis.

Habitat.—Oregon, under the lava-beds of the Cascade Mountains,
Prof. Jos. Le Conte ; clay-beds of Spanish Mountains, California, Prof.
Wiitney. Golden,in fragments. .

QUERCUS GOLDIANUS, sp. nov.

Leaves oblong, rounded to an obtuse point, narrowed to the base ()
(destroyed,) with borders undvlate or slightly rarely dentate with short
obtuse teeth ; nervation camptodrome and craspedodrome.

This species may be a mere deviation of the former, though the leaves,
for their point, at least, ave far different. The nervation is the same;
the borders of the leaves undulate, entire, except near the middle, where
they are distantly dentate, the teeth being then entered by the point of
the secondary veins, which forks under the base of the teeth by o small
border-branch. The nervation is, therefore, the same as in the former
species, modified only aceording to the divisions of the borders of the
leaves, which are either entive, with seeondary veins eamptodrome, or
dentate, with the same veins craspedodrome, The nervilles are also of
the same character, like the details of areolation. The form of the
leaves, however, especially at the entire obtuse point, is far different,
and in one of the leaves the borders seem to be perfectly entire or
merely undulate,  There is only in the colleetion two specimens, one
representing the upper part of a leaf, the other a longer and larger leaf,
with the point and the base destroyed.

Habitat.—Golden.

QUERCUS ATTENUATA (1), GOpp.

Leaf oval-oblong, narrowed downward to a slender petiole and up-
ward to a short point; penninerve; lateral veins nearly opposite, at an
acute angle of divergence, slightly curving in passing to the borders

e B
pliFating

esquereux.] PALEONTOLOGY—LIGNITIC FLORA~—SPECIES. 399

and with few branches, craspedodrome, their points and those of their
divisions entering short distant teeth. ILxcept that on this leat the
denticulation of the borders is simple and the teeth equal or of a same
order, while, as represented by Goppert, in FL v. Schossnitz, (p. 17, Pl
viii, Figs. 4-5,) there are generally two or three small teeth between the
larger ones, which only are entered by the veins, there is not any ap-
precmblp (ll'ﬂ"urence between the American and the Luropean leaves.
That this differenceis not a specitic one is seen by Fig. 3, (loc. cit.,) whose
teeth are mostly cqual and of the same order.
Habitat.—Sand Creek, Colorado, . B. Marwine.

QUERCUS CLEBURNI $p. not. :

. Leat oblong, oval, obtusely-pointed, distinctly obtusely-denta:e, taper-
ing to the base and decurring to the short petiole, penninerve : medial
nerve thick ; secondary veins at a very open angle of diverrence or

. nearly at right angle to the middle nerve, obsolete. This form ‘s closely

related to Q. urophylla, Ung. (Fl. v. Sotzka, p. 33, PL ix, Fig. 9,) diltering
by smaller, more regular teeth. The leaf is unequilateral, as in Iig.9, (loc.
cit.,) and on one side the divisions or denticulation of the bo-ders are
smaller and more regular than on the other.

Habitat.—Black Butte,

Ficus TILIZEFOLIA, Al Br.

The species is common enough in the Colorado basin. Specimens
from Sand Creek are covered with fragments of its large leaves of the
same type and as well characterized as those figured by Heer, (1°l. Tert.
Helv., I1I, PL exlii, Fig. 25.) One of the fragments indicates a Iraf of 18
centimeters long and 14 centimeters wide. Specimens from Golden rep-
resent also this species, but in smaller leaves.

Habitat.—The whole Lignitic basin, common,

FicUS PLANICOSTATA, Lsqx., var. GOLDIANA.

This form differs from the normal one, so abaundant at Black Dutte
by narrower, more gradually acuminate leaves, and by the primur}z
veins thin and not flattened. This variety is closely related to the
leaves dgsumbed by Saporta in his Fl. Foss. de Sezanne (p. 400, DL xii
Figs. 6-7) as Sterculia variabilis. Fig. 6 represents a leat sligivly e
equilateral, a character not remarked in the leaves of Goldin. The
;author says that F. Micheloti of Watelet is apparently the samc species.
The normal form of F. planicostata is different by its broad, flat primary
nerves and its coarser areolation. Iixcept this, the essential characters
are the same, ’ ( ‘

Habitat.—Golden. The variety only is found at this place ; ihe nor-
mal form most abundant at Black Butte has been discovered ahove &
bxpumluous shale ef Coal Oreck, Colorado, by W. H. Holmes. B

F10Us z1ZYPIIOIDES, sp. nov.

A small oval, obtuse(?) (point destroyed,) entire, thick-nerved leaf,
palmately 5-nerved ; lower pair of veins marginal; second pair lm'nwi
upward and branching ; middle nerve thick, simple, with clos, thick
fibrillee in right angle to the veius ; petiole thiek, apparently lon<. The
lateral veins branch twice, the marginal ones wany times, in short
divisions, curving along the borders in festoons. The leaf is \ rinkled
across by the pressure of the nervilles; if representing a Ficus it helon as

to the section of the Populinee. Th i i i ase
the leat doumennd: p e ‘petlole is thick from th« base of

Habitat.—Golden.
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I10U8 TRUNCATA(Y), 8p. nov.

Leaves oblong-ovate, truncate-cordate at base, obtusely-pointed, en-
tire, undulate, peuninerve ; secondary veins nearly parallel, distant, on
an acute angle of divergence, the lower pairs only slightly more open and
opposite, camptodrome, The substance of the leaves is subcoriaceous ;
they are short-petioled and some of thein unequilateral; the lowest pair
of secondary veins is from above the base of the leaves, and under them
there are still one or two pairs of shorter, thin, marginal veinlets curving
downward and following the borders. The species is, for the form of
the leaves, comparable to Quercus fugifolia, GGpp., of which we have
specimens from Golden. But thenervation and areolation are far differ-.
ent, and similar to thot of Ficus auricnlata, Lesqx., to which, also, the
species is related by the general outline of the leaves. Tt may be a
varioety of it,

Habitat.—Golden.

PLATANUS RIIOMBOIDEA, 8p. nOv.

Leaves corinceons, vhomboidal in outline, largest in the l_ni(ldlo,(mneute,
and entire from the middle to the base, slightly lobed with short, acuto
lobes, broadly-lanceolate to the point and strongly dentate, the acute
teeth being nearly as loung as the lobes aud all equal ; nervation plata-
noid ; areolation undistinet. This leaf might be considered as a young
leaf or a form of Platanus Haydenii, Newby. It differs, however, greatly
by its cuneate base, the sharp, broadly-lanceolate, long, equal teeth, an¢
the thick, coriaceouns leaves. The base is destroyed. o

Habitat.—Golden ; communicated by A. Lakes. :

ARTOCARPIDIUM OLMEDIEFOLIUM(?), Ung. .

A single leaf, elliptical, acuminate, narrowed to the base, slightly
unequilateral, penninerve; borders obtusely unequally dentate, entire
near the base, which appears slightly decurring apon the petiole; sec-
ondary veins thin, paraliel, more oblique on one side than on the other.
Though this leaf is smaller than those ﬁgure.d by Unger, (in FL v,
Sotzka, p. 36, P. xiv, Figs. 1-2,) and by Heer, (in F1. Tert. Helv., 1I, p.
70, DL 1xxxiv, IPig. 8,) I have searcely any doubt about its identity with
the European species. The surface of the leaf is crumpled ; its sub-
stance appears rather thin, Except the difference in size, there is no
character indicating any kind of difference.

Habitat.—Golden, A. Lakes.

PISONIA RACEMOSA, Sp. nov,

Leaves small, entire, thickish, rather membranaceous, obovate, round-
obtuse, gradually narrowed to a flexuous petiole, penuninerve ; lateral
veins, four pairs, onan acuteangle of divergence, parallel, curving quite
near the borders; areolation obsolete; fruits or unopened buds(?) in
branching corymbs or elusters of 6-8 pedicelled, either erect or borizon-
tal or pending achenia(?), which are short, na.rrmyly ovate, acute, with a
truncate base; pedicels filiform. This species 1s c‘lose‘ly allied to P.
ecoceniea, Btt., (F1. v. Hiir., p. 43, PL xi, Figs. 1-22,) differing especially by
its mueh shorter achenia(?) in more divided racemes, D'Ettinghausen
compares the fruits(?) of his species to the unfolded buds or the ovaries of
some Pisonia. In the American specimens, these ovaries appear like
ripe small seeds, their tegument being a thin shell, and the inner sub-
stance, transformed iuto coal, appearing as a small nutlet split in two.
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Though these remains are referable to the same kind of vegetubles as
those published by IV’Ettinghausen, their relation to the genus Pisoniu
is uncertain.

Habitat.—Black Butte, very rare..

CINNAMOMUM AFFINE, Lesqx.

From the comparison of a large number of specimens representing
varions forms of this species, (mentioned first in Am. Jour. 3c., vol,
xlv, p. 206,) it proves to be, as I sapposed, a mere variety of (' Mis-
sissippiense, Lesqx., described in Trans, Phil. Soe., vol. xiii, p. 415. P’ xix,
Fig. 2.

Habitat.—The species is common at Golden, and found in th: whole
thickness of the North American lignitic measures,

DarnnNoGENE ANGLICA(?), Lleer.

This form has Leen described from fragmentary specimens as Cinna-
momwm Rossmesslert, Heer, in Report for 1872, (p. 879.) From i more
complete leaf, it appears reterable to Heer’s specivs as deseribed in Flor,
Helv., (vol. iii, p. 313.) He says that the leaves are ovate-lanceolate,
long-acuminate, triplenerved, with the middle and lateral nerves hranch-
ing, remarking still that it differs from D. melastomacea, Ung., by the
equilateral base of the leaves and the lateral veins at a more acute angle
of divergence. In comparing the American leaf with Unger’s species,
the same ditference is marked as that indicated by Heer, and it appears,
therefore, that these leaves of ours are, if not identical, at least very
closely allied to the Eocene species of England. '

Habitat.—Golden, Capt. Berthoud.

DI0osPYROS BRACHYSEPALA, Heer.,

Leaves broadly oval or slightly obovate, obtuse, narrowed in 1 curve
to the Dbase, entire, rather membranaceous, but not thick ; secondary
veins alternate, curving to and along the Lorders, mostly simple or with
few branches, deflected downward in reaching the middle nerve. ""hough
this leaf is not in a perfect state of preservation, the details of aveolu-
tion being obsolete, it agrees in its recognizable characters with 1leer’s
description of the species in FL Tert. Helv., III, (p. 11, D1, ¢, Tigs.
1-14,) resembling especially Fig. 6 tor its form and Fig. 2 for the nerva-
tion or the distribation of the lateral veins. Leaves of the sarie kind
bave been deseribed in Report for 1872, (p. 394,) from Bluck But:ec.

Habitat.—Sand Creelk, Colorado, A. R. Marwine.

VIBURNUM MARGINATUM, Lesqx.

This species is described from Black Butte, the only locality w here it
has been discovered till now, in Report for 1872, (p. 395.) By its size and
the nervation of its leaves, it isrelated to Viburnum giganteum, Sap., (FL
Toss. de Sezanne, p. 370, Pl. ix, Fig. 1,) distinet, however, by the more
tapering point of this last species, and the form of its trianguiar some-
times double dentate teeth. The author remarks also the rvlation
of his species to the American living V. lantanoides, and to V. «rosum,
Thb. of Japan, to which the species of Black Butte has still more affinity
than the Eocene species of France.

VIBURNUM LAKESII, sp. nov.

. Leaf coriaceous, round in outline, obtusely(?) trilobate (the upp.'r part
is broken,) with obtuse sinuses; serrate along the borders to ncar its
20 ¢ 8
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base, borders and teeth thicker and membranaceous or cartilaginaceous;
three-nerved from the base, lateral nerves thick, much divided, divis-
ijons branching also like the secondary veins, which are nearly at equal
distance frow the pritnary onesaud parallel, few, opposite, all the branches
going up to the points of the teeth. The species has a close relation to
V. marginatum, so abundant at Black Butte. 1t has the same type of
nervation, but is, however, very different by the thicker substance of
the leaves, the thicker primary and secondary veins, the three-lobate
form of theleaves, and the truly serrate (not dentate) borders. The base
of the leaf also is abruptly turned downward or nearly truncate. The
species is a very fiue one, and it is regrettable that it isrepresented as
yet by a single fragmentary specimen.
Habitat.—Golden ; communicated by A. Lakes.

CORNUS STUDERI, Heer.

Leaves variable in size, entire, oval-lanceolate, taper-pointed or acu-
minate, rounded in narrowing to the petiole; lateral veins simple, par-
allel, curving in passing up to near the borders, along which they join
each other in festoons; fibrillae distinet, 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 centimeters long,
with 12 to 14 pairs of veins, (the base is broken,) the small leaves only
63 centimeters long with 9 to 10 pairs of lateral veins. The lowest veins
are always closer than the upper ones; these near the top become nearly
parallel to the midrib. The substance of the leaves is thickish and
somewhat coriaceous.

Habitat.—Golden. It is also common at Evanston.

Cornus IIOLMESII, sp. nov.

The upper part of an ovate-lanceolate entirve leaf, with secondary
veing thin, very distant, alternate, much curved in passing up in an
acute angle from the middle nerve toward the borders. The point of
the leaf is broken. Though the specimen is fragmentary, it represents
evidently a Cornus specifically distinct from the other fossil species by
the great distance of the secondary veins. By this character only it is
distantly related to C. Buchi, Heer.

Habitat.—DBituminous shale, Coal Creek, Colorado, W. H. Holmes.

CorNUS ORBIFERA, Heer.

Leaves round or broadly oval, entire; rounded upward to the point,
and also downward to a short, curved petiole; medial nerve thick ; sec-
ondary veins deep, though narrow, intlated at their point of union to
the midrib, which they join in a broad angle of divergence, arched in
ascending to the borders. The substance of the leaves is thickish, the
surface rongh, sccondary veins all simple, effaced close to the borders,
the lowest in right angle and marginal. The nervilles are close, oblique
to the veins, simple or branching.

Habitat.—Golden.

NELUMBIUM TENUIFOLIUM, 8. 1200.

Leaves exactly round, peltate from the middle, smnall, 8 to 9 centimeters
in diameter, of a thin texture, with flat, undulate borders; primary
nerves 13, equal and at equal distance, thin or narrow, nearly simple or
sparingly branching, crossed at right angle by nervilles, which by rami-
fication form large square areas. The leaf shows the upper side sowme-
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what convex at the center. The species is represented by two leaves,one
of which is in a good state of preservation.

The esseuntial difference between this and the next consists in the thin
sabstance of its leaves; the veins scarcely rawmified, and theirdivisions not
half as thick ; the surface smooth, not roughened by the secondary and
tertiary nervation, and one primary nerve the less. Differences of the
same kind are, however, remarked sometimes between leaves of the
same species of our time. In N. lufeum, for example, the upper surface
is generally smooth, and the nervation less distinet, while the lower
one is coarse, with the veins apparently thicker; inthe same species the
tissue of the leaves is thicker and harder in the floating leaves than in
those raised above water by longer pedicels. The difference of one nerve
the less might also be considered as of no value for a specific distinction,
However, in the numerous leaves of N. luteum, large and small, the
primary nerves are always of the same number—21. Both these fussil
forms have no trace of a middle nerve; at least this one has none; but
the leaves representing the next described species has, between two of
the veins, a split, which may represent the medial nerve or take its place.

Habitat.—Sand Creek, 4. Gardner.

NELUMBIUM LAKESIANUM, §p. 00,

Leaves coarse, thickish, peltate, exactly round, with the petiole cen-
tral; borders turued down ; center concave, regular ; all the veins, (14,)
equal in thickness, equally diverging from the center to the circum-
ference, deeply marked, branching near the borders, crossed by thick,
flexuous nervilles at right angles and disjointed ; surface rough. This
specics is represented by three specimens of the same form, two small
leaves and a much larger one. They differ from N. Buchi, Ett., (I'L. Mt.
Promina, p. 36, PL ii, Fig. 1,) by the central point of attachment of the
Detiole, the absence of & thick branching principal or middle nerve, &e.

_A number of nuts or fruits, which I think referablo to the same spe-
cies, have been found at the same loealities as the leaves. They are
cylindrical-oblong, truncate at base, with a small central mamilla, or
round scar, representing the point ot attachment at the base of the alve-
ol of the receptacle; covered by a thin, shelly integument, and ohtusely
pointed. The point is crushed in all the specimens. They are compara-
tively of large size; nearly 2 centimeters long, 8 millimeters in diameter.
The forms of these fruits is somewhat like that of those of our .
luteum ; they are proportionally longer, however, the shelly suiface is
thinly lined or striate in the length ; the basilar scar marking the point
of attachment is 1§ centimeters broad, slightly conical or convex pointed,
with a rough surface.

Habitat.—Golden; discovered and communicated by A. Lakes.

MAGNOLIA LESLEYANA, Lesqx.

Represented by the upper part of a very large leaf, its widest part 9
centimeters broad, rounded in tapering to a point; lateral veins par-
allel, distant, at unequal distance, at the same angle of divergence, and
curving to and along the borders, as in the leaf described from Missis-
sippi in Proc. P'hil. Soe., (vol. xiii, p. 421, Pl xxi, Fig.1.) The more dis-
tant of the secondary veins are separated by shorter, more opn, ter-
tiary veins, as marked upon the same figure. The tertiary ne vation
anld. areolation are distinet, and evidently refer this fragment to a Mag-
nolia.

Habitat.—Golden.
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DOMBEYODSIS TRIVIALIY, Lesqx.

This species is described in Hayden’s Report for 1872 (p. 380) from an
imperfect specimen, We have now a nearly entire leaf, 3-palmately-
nerved, round-square in outline, obtusely 3-5-lobed, the two lateral prin-
c¢ipal lobes short obtuse, the middle one broad, nearly round, base of the
leaf deeply cordate or auricled, marked by two simple marginal veinlets
coming out from the ronnd point of attachment of the petiole, and de-
scending toward the borders of the auricles. The three priinary nerves
are ramified, the lateral bearing two or three outside branches, the
middle one a few 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 with Ficus Dombeyopsis, Heer, remarked in the first description,
(loe. eit.,) its relation to D). tridens, Ludw., (Paleont., vol. viii, p. 127,
PL xlix, Figs. 2, 3,) is noticeable.

Ilabitat.~—Golden, in the white sandstone overlying the lowest coal-
beds.

DoMBEYOPSIS GRANDIFOLIA(Y) Ung.

A mere fragment, referable to this species described by Unger in FIL.
v. Sotzka, (p. 45, Pl xxvii, Fig. 1.) This fragment shows six principal
veins from the flattencd top of a thick striate petiole, with strong ner-
villes, dividing in the middle of the space. between the veins, and form-
ing large, square, or polygonal areolee. The specimen is, however, too
fragmentary to allow a satisfactory comparison.

Iabitat.—Golden, South Table Mountain.

ZIZYPHUS DISTORTUS, $p. nov.

Leaves large, membranaceous, entire, at least near the base, where only
the Dborders are distinetly preserved, round obtuse, enlarged on the
sides, abruptly rounded and slightly cordate to the petiole, palmately 5-
nerved from the base; middle nerve simple, not branching; lowest
veing thin, merely marginal veinlets; middle pair of lateral nerves
divided in 3 to 4 branches curving upward ; nervilles close, numerous, at
right angle to the middle nerve; petiole comparatively long, 2 centime-
ters. The nervation of this species is similar to that of Z. plurinervis,
I1cer, (Flor. Tert. Helvet., 1T, p. 76, PL cliv, Fig. 31,) as marked upon the
rizht side of the leaf’; the secondary veins are, however, less numerous,
more distant, longer, and in & more acute angle of divergence; the mid-
dle nerve has no brauches; and the nervilles are closer, nuinerous, par-
allel, and continuous from the middle nerve to the borders. The leaves
are mostly unequilateral, or more enlarged on one side, and irregular in
shape, either rounded or more narrowed to the base.

IHabitat.—Golden.

CEANOTTIUS FIBRILLOSUS, Lesqx.

Species described in Report for 1872, {p. 381,) from imperfect specimens,
Others of the same kind have been obtained ; one shows a deeply cor-
date base, broader than any of the same species, 7-nerved from the
base; external veins merely marginal and simple, the lateral ones
branching, especially in the upper part of the leaf; surface crossed
by close, distinet nervilles, in right angle to the veins, continuous.
This leaf is coriaceous, and does not show any trace of areolation; the
nervifles are scarcely half a millimeter apart.
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Habitat,—Golden, Black Batte, &e., rare.

- RHAMNUS RECTINERV1S, Heer.

A fragmentary specimen found at Coal Creek, Colorado, by A. K.
Marwine, is referable to this species. The leaf is, however, shorter
aud broader than those representing this species from Black Butte, the
Raton Mountains, and Golden,

RHAMNUS GOLDIANUS, Lesqx. .

This species, described in Report for 1872, (p. 382,) is very cormmon at
Golden, and its numerous leaves, as seen from the specimens, are ex-
tremely variable. The small form is oval, obtusely or abruptly pointed,
rounded at base to a short petiole; lateral veins close, 3 millime' ers dis-
tant, more or less ramified, especially in the middle or near the base of
the leaves; nervilles nearly as thick as theveius, very close, and oblique
to the veins. This form closely resembles Berchemia multinervis, 1leer,
differing werely Ly the narrower, more lanceolate form of the leaves,
more rounded or cordate at the base, by the. nervilles more ol lique to
the secondary veins, and by their divisions, the veins being all simple
in Berchemia. To this species is, perhaps, referable the small leaf from
Marshall, deseribed as B. parvifolia, Lesqx., in Am. dour. Mei. and
Arts, (vol. xlv, p. 207.) 1 am uuable to compare the specimcns com-
municated to me by Dr. J. Leconte, and now out of my hand-. Two
figures of these leaves, which were carefully made, do not show any
trace of ramification of the secondary veins. :

Habitat.—Most abundant at Golden; the variety with larg: leaves
has been found also at Black Butte.

RHAMNUS INEQUALIS, sp. nov.

Leaf ovate, lanceolate, apparently ronnded to the petiole, (print an:d
base of leaf destroyed;) medial vein turning to one side near th point
lower secondary veins at an angle ot divergence of 230, and at « creater
distance from the sccond pair, which is more open and parallel *o those
following it in ascending, all simple; nervilles numerous, disiinct at
right angle to the veins. Intermediate to the lower pair of sc-ondary
veins, and the more distant second pair above, there is a thick fevtiavy
vein passing out to the middle of the Jeaf, and there anastomesing on
bLoth sides with nervilles. By its unequal sides and its nervation this
Iragment is related to . Eningensis, Heér, (Fl. Tert. Helv., 111, p. 78,
Pl exxiii, Iig. 31.)

Habitat.—Golden.

RHAMNUS ALATERNOIDES, Heer.

A very small leaf, 14 millimeters long, 7 millimeters broa!l, oval,
pointed, narrowed to the base, distinctly nerved by 5 pairs of lateral
veins, the lowest opposite, the others alternate, curving near and along
the borders, which are irregularly and distantly serrate. This loaf has
the same form and characters of nervation as those of the species
described by Heer in Fl, Tert. Helv., (I1I, p. 78, Pl. cxxiv, Figs. 21-23,)
being intermediate for the size between Figs. 21 and 22. The middle
nerve is thick ; the lateral veins distinet and at irregular distances.

Habitat.—Golden. "

RuAMNUS MERIANL{?), Heer.

Leaf obloug, enlarging gradually from the rounded narrow hase to
above the widdle, where it is abruptly acuminate and sharply and dis-



406 GEOLOGICAL SURVEY OF THE TERRITORIES.

tantly dentate; borders entire downward to the base; nervation camp-
todrome ; secondary veins parallel, in an acute angle of divergence,
ascending hearly straight to the borders, where they curve and which
they follow, entering the teeth by their divisions. From R. Meriani,
Heer, as represented in FL Tert. Helv., (I11, p. 82, Pl exxvi, Figs. 5-11,)
this leat differs by its oblanceolate or lingulate form, the veins more
straight and on a more acute angle of divergence, and the borders entire
from under the dentate acumen. There is, however, a marked differ-
cnce in form and nervation in the numerons leaves of this species, as
ficured by 1leer, (Ine. cit.;) therefore the separation into a new species of
this only leaf, whose characters are so closely related to those of the
LEuropean form, is questionable. '
Ilabitat—Black Butte ; in shale, above the main coal.

SPECIES OF THE SECOND GROUP.

PoruLUS ARCTICA, Heer.

This species Das been already mentioned from the Washakie group,
Medicine Bow, Carbon, &ec., (Reports for 1871 and 1872.) but not de-
scribed. The present form appears to be the most common in the Lignitic
measures. Leaves coriaceous, entire or undulately erenate, round or
more enlarged on the sides and reniform, obtuse, or obtusely short-
pointed, truncate at base; nervation 7-palmate from the top of the
petiole ; middle nerve crossed by strong nervilles at right angle, with
two pairs of secondary veins in its upper part; inner pairs of basilar veins
carving inward in passing np toward the point where they join the
branches of the middle nerve; lateral basilar veins ramified “ontside,
except the Jowest pair, which is simple and marginal, all distinctly
camptodrome. The two specimens from the locality indicated below
Lave the same form of leaves as those in Heer’s F1. Arct. (Pl v, Fig. 3,)
one with the borders nearly eutire, the others with crenunlate borders, 1t
appears generally distributed in the whole thickness of the Lignitic
measures, except in the first group, where it has not yet been discovered.

Habitat.—Troublesome Creek, Colorado, Aitchell.

PLATANUS DUBIA, $p. nor.

This form, represented by a large number of specimens, corresponds
evidently with the description ot P. nobilis, Newby., in Extinct FFloras

of North Ameriea, (p. 67.) 1n this last species, however, the lateral and

basilar nerves are described as straight and parallel, terminating, and
their branches also, in the teeth of the margins. In the new species or
variety, per contra, the leaves are perfectly entire, and the secondary
veins and their divisions are all camptodrome, or curving near the borders,
aud following them in festoons. It is probable that this difference is
merely casnal. One of the specimens from Troublesome Creek shows
the close secondary veins camptodrome along the borders of the inner
side of the lobes, while on the outside a few of them teminate in small
teeth, and are therefore eraspedodrome.  This remarkable species, which
seems rather related to some southern forms of Araliacere than to Plata-
ns, and which too is related by form and nervation to the Sassafras
leaves of the Cretaceous, has apparently, like these, two distinet kinds
of nervation and of border-leaves, resulting from the disposition of the
secondary veins,

Habitat.—The specimens, all presenting the same characters, are from
Moant Brosse, Dr. Hayden; Willow Creek, Holmes; Tronblesome Creek,
AMitchel. The distribution of this species appears to be limited to few
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loealities, where its remains are generally in great abundance avl exclu-
sive of those of any other. :

LAURTUS SESSILIFLORA, 8p. 1100, ‘

A fruetified narrow branch, bearing, attached to it, at equal distance
and sessile, four involucre or persistent calyces, nearly equally divided
to near the point of attachment in four oblong lanceolate-obtus: sepals
4 to 5 millimeters long, diverging crosswise. The appearance of the re-
markable fragment representing this vegetable is not easily (’.(.)lll‘/(:l\‘i‘\b]()
{from a mere deseription. 1t is somewhat like a small branch of o &/ulium,
with whorls of four thick, short, half-open leaflets, the two opposite
ones on cach side of the pedicel being joined to below the midiile, and
rounded on the other side to the point of attachmentlike split invelueral
teguments. They are alternately placed upon each side of the pedicel
and sessile, The same piece of shale bears some small oval-obtusc seeds
or nutlets, obscurely striated in the length, which seem to hiave been
detached from these involucres. Therelation of these fragments isa ppa-
rently with some kind of Laurinee, like those dgscr}hed by lmtr, (FI.
Tert. Helv., 11, PL. xe¢, Fig. 17,) and also with the fruit of Benzoin ¢.-/iquum,
(same plate, Fig.8.) The relation is confirmed by the presence t:pon the
same specimen of a fine well-preserved leaf of Lawrus, which I refer
to the same species as L. sessiliflorus. 1t is small, narrowly-eliiptical,
blunt-pointed, narrowed to the base; secondary veins alternat in an
acute angle of divergence: the upper pairs at equal distance and par-
allel; the lower ones more distant and on a more acute angle oi diverg-
ence, all camptodrome, following the borders in {estoons, anast-mosing
by nervilles, which are numerous, in right angle to the nnddl‘v”ncrvg,
forming large rectangular areas. This leaf also resembles that ot iienzoin
antiquum, Heer, (loc. cit., Fig. 2,) differing especially by the secondary
veins more regular and still more distant.

Habitat.—Evanston ; shale, above the upper coal, Wm. Clehun.

PERSEA BROSSIANA, sp. not.

Leaves large, subcoriaceous, rigid, with entire, recurved horders,
oblong-lanceolate, narrowed in a curve to a short acumen, and attenuated
to a short petiole ; nervation deeply marked ; surtace undulate ov bossed
between the secondary veins, which are parallel, on an acute angle of
divergence ; nervation and areolation of a Lawrus. The form of the
leaves is the same as that of L. Canaxiensis. The axils of a tew of the
secondary veins are markeid Ly a small tuberele or inflation ax in this
last speeies, and also in the leaves of Daplhnogene Heerii, Gaud., but less
distinet. _

Habitat.—~Mount Brosse or Troublesome Creek, Dr. Hayden.

CINNAMOMUM ROSSMASSLERI, Heer.

" Two leaves, subcoriaceous, entire, or long oval, pointed(?), (hroken,)
narrowed to a thick petiole; palinately 3-nerved; lateral veins thin,
obsolate from abliove the base of the leaves, curving at a distanee from
Jho borders in following them upward. '

The details of nervation are very undistinet, and the species not posi-
tively identified. The leaves resemble especially those represe ted un-
der this name by Unger, in FL Radoboj, (PL. 1, Figs. 10, 11;) the lat-
eral veins, however, seem to approach necarer to the Dorder in the
‘American form. '

Habitat.—Troublesome Creck, W. H. Holmes.



408 GEOLOGICAL SURVEY OF THE TERRITORIES.

C1ssUS LOBATO-CRENATA, Lesqx.

The specimens exactly represent the species as described from Black
Butte, (Report for 1872, p. 39G;) the large leaves, with obtuse teeth or
undulate borders; the smaller leaves, more acutely lobed and dentate,
representing apparently Vitis tricuspidata of Heer. In all the leaves the
base is truneate, and one of the specimens shows them to be long-petioled.

Habitat—Willow Creek and Mount Brosse.

CORNUS IMPRESSA, Sp. not. ‘

Leaves thick, corineeous, entire, deeply impressed into the stone, reg-
ularly elliptical, rounded to a very short, scarcely marked acumen,
rounded also to the base, which is broken ; secondary veins on an acute
angle of divergenee, slightly curving in ascending to the borders, reg-
ularly camptodrome, siinple or rarely branching once near the point,
and anastomosing in festoons along the borders with strong nerviiles;
these are in right angle to the middle nerve, mostly simple and contin-
uous ; the upper veins abruptly join by a curve the point of the middle
nerve. This distinet species is related to Cornus orbifera Ly the form of
the Jeaf, which is, however, more elongated, and by its strong nervilles,
which are, however, more distant and less ramified ; it also differs from
it by the lateral veins curving at a distance from the borders, and less
nuterous.

Habitat,—Mount Brosse, Colorado, Dr. Ilayden.

ACER TRILOBATUM, Al Br.

Leaf broadly oval in outline, round-cordate at base, 3-obtusely
short-lobed, and obtusely dentate on the borders, which are erased and
undistinet 5 nervation 5 palmate, the lower pairs of basilar nerves being
mere thin marginal veinlets; middle nerve branching from the middie;
secondary veins in an acute angle of divergence; areolation similar to
that of A. trilobatum as figured by Heer, (Flor, Tert. Helv., 111, PL exiii,
Fig. 8.) From all the forms of this species, however, the leaf differs by
the base rounded aud more deeply cordate, and by shorter obtuse teeth

and lobes.  The middle lobe is broadly taper-pointed. The leaf is also

comparable to A. Sismondi of Gandin.
Habitat.—Troublesome Creek(?) The specimen is without label, but
mixed with those of this locality.

THIRD GROUP.

None of the localities referable to the third group had been visited by -

any member of the explorations of Dr. Hayden in 1873, and no new
materials have been added to the flora of this group since the publica-
tion of the Report for 1872. '

SPECIES OF THE FOURTH GROUP.
SALVINIA CYCLOPHYLLA, §p. nov.

Leaf nearly round, slightly cordate or truncate, 21 millimeters long,
25 millimeters " broad, therefore slightly reniform, very entire; lateral
nerve on a broad angle of divergence, or nearly in right angle to thd
straight half-round middle nerve, scarcely thicker than their divisions or
the nervilles, whiech, crossing the areas in various directions, form an ir-
regularly quadrate or pelygonal areolation, This species does not com-
pare with any fossil one known as yet; it is related by its size to

8. Reussi, Btt., (Bil. FL, p. 18, PL 1, Fig. 21,) and by the arcolation to

S, reticulata, Heer., (FL Tert. Helv., 1L, p. 156, Pl exlv, Fig. 16.)
Habitat.—Niddle Parle Dr. Handen.
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‘LYCOPODIUM PROMINENS, $p. n09. _

Stem or branch slender, dichotomous; divisions sh(_)rt, qrect, s?x.ghtl_y
open, distant, 2 centimeters long; leaves'alternate or in spiral, c¢ylindri-
cal, inflated to the more or less acute point, apparently connate at the
narrowed base, 4 to 5 millimeters long, half a millimeter broud, half
open, some of them curved outside. With the sterile branch, the spec-
imen has a somewhat obscure fragment, appau:ently a crushed fruiting
ear, whose surface is rough or granulate. It is, however, too obscure
for positive identification.

IHabitat.—Elko, Nev., Prof. Cope.

EQUISETUM W YOMINGENSE, sp. nov. . _

Fragments of stems, equally distinctly striate, 2 centimeters broad,
articulate, bearing at the articulations whorls of thickish long rootlets.
These stems or rhizomas, evidently referable to Equisetum, are in pro-
‘fusion in the shale at the cut four miles west of Green River Mtation;
but none of the specimens have any remaios of a sbeath or of leaves
and branches. This form is comparable to E. Braunii, Heer., (1 I. Tert.
Helv., 1L, p. 157, PL cxlv, Fig. 20.) On the American specimer:s, how-
ever, the rootlets are in fascicles, diverging star like, much longer and
thicker than in Heer’s species; at least 1 millimeter broad and 5 to 6
centimeters long.

Habitat.—Green River.

TAXODIUM DUBIUM, Sternb.

The species is represented by a large number of fragments or bianches
with disticbous, linear, short, obtuse leaves, narrowed and rouniled to
the point of attachment, sessile. This form is rather comparible to
T. dubium as deseribed and figured by Heer in Fl. Arctica, (PL i,
Tigs. 24, 26,) than to the variety T. dist;ichum-omocenwmn, reprc sented
in Spitz. T'l., (P1. iii,) whose leaves are slightly narrower proportionally
to their length.

Habitat.—Elko Station, very abuundant, Prof. Cope.

GLyYrrosTrROBUS EUROrEUS, Al Br.

Only two small branches are referable by their size and the form and
disposition of the leaves to this species. Some of the'leaves ave lingu-
late, short, appressed, mixed with linear-lanceolate-pointed, open, 'n‘nd
longer ones. The fragments are small, and do not bear any cones. The
shales of the same locality are, however, marked by irregular, generally
round-oval cavities, which appear to bave been made by the impressions
of cones of this species. )

Habitat.—South Park, Castello Ranch, Dr. Hayden ; near Florisant,
Prof. Cope.

SEQUOIA ANGUSTIFOLIA, Lesqx.

A short diagnosis of this species is given in Report for 1872, (1. 372,)
from specimens from Elko Station. Itwassent thisyear in a large inumber
of specimens, irom the same locality especially, and all the specimens
bear the same character. Leaves comparatively narrow and pointed,
decurrent at base, half open or even nearly erect ; seeds large, round-
oval, trancate, at the slightly enlarged base, rounded at the top. It
is comparable to 8. Nordenskitldi, Heer, of the Spitzbergen Floru. (Tab.
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iv, Figs. 4-38,) differing by longer, narrower, more acuteleaves, and by
the larger seeds, quite round or obtuse, not pointed upward. The same
character, the large size of the seeds, separates this species from 8.
Langsdorfii, which it resembles somewhat more by the form of the
leaves; these, however, are still narrower than in any of the numerous
forms of this species.

Habitat.—Elko, I'rof Cope. Two specimens, with more open, shorter
leaves, but cquaily narrow, come from Middle Park, Dr. Hayden.

SrqQuorA LaNgsDorrII(?), Brgt.

Ounly a small fragment, identifiable with this species, as figured by Heer,
(Aret. FL, 11, p. 464, Pl xliv, Fig. 2.) 1t is not possible to ascertain
identity from such a fragment. lt, however, shows the two forms of
leaves as in the quoted figure. There is also from the same locality a
small branch with lateral simple branchlets, bearing short, linear, pointed
leaves, similar to those of §. Coutsice, Heer, (loc. cit., PL xli, Tig.
10V,) except that all the leaves are erect, not curved inward. This may
be still referable to 8. Langsdorfii, though the leaves are shorter and
more acutely pointed.

Habitat.—Elko Station, Cope; the var., Middle Park, Cope and Hayden.

PINUS POLARIS, Heer.

Leaves very long proportionally to their narrow size, 1 millimeter
broad, 6 to 7 centimeters long, obtusely-pointed ; medial nerve thick
and broad ; lateral veins thin but distinet, three or four cn each side.
As far as the leaves indicate it, these fragments represent, indeed, Heer’s
species, as described in FL Spitz., (p. 39, Pl v, PFigs. 18, and 15"-154.)
There are, however, no seeds indicating relation to the same species.
The shales are covered with crushed fragments of conifers, scarcely dis-
cernible, and, therefore, mostly undeterminable. Among these are wings
of coniferous seeds similar to those which the same anthor figures as P.
stenoptera, (same plate, Figs. 21, 23.)

Habitat.—South Park, near Castello Ranch, Dr. Hayden, Florisant,
Prof. Cope.

The shale of South Park, Middle Park, and Elko station have a
quantity of crushed remains of conifers, leaves, cones, separate scales,
and seeds, which may be described hereafter with figures, but whose
description without illustration would be incomprehensible for the
reader and uscless to science.

ACORUS AFFINIS, sp. nov.(?)

Stem thick, evidently striate or nerved by parallel, distant, thick
veins; bearing a broad, short, crushed ear, with seeds placed in parallel
or spiral rows, and whose form is undistinet. The species is related to
A, brachystachys, Heer, (Spitz., Fl, p. 51, Tab. viii, Fig. 7,) which has
been described already from Creston and from Carbon, (Report for 1872, p.
385;) differing by its larger sten, with more distant and thicker striwe,
and its broader car, which is crushed and somewhat indistinet, though
of the same form. The seeds, apparently trigonal in forw, are flattened,
and in rows, which rather seem parallel than in spiral. The form is
still specifically uncertain.

Ha)itat—Nlorissant, South Park, Prof. Cope.
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PorurLus RICHARDSONI, Heer.

Leaves petioled, broadly ovate or nearly round, truncate at the base,
deeply obtusely crenate, 5-nerved from the base; primary nerves ilexu-
ous, branching in right angle or at a broad angle of divergence; sub-
stance thin or not coriaceous. Of the six specimens representing leaves
of this species, none is preserved in its'whole. Though fragmentary,
however, enough is left to recognize the cssential characters and identity
the species.  The leaves are variable in size, from 4 to 8 centitneters in
diameter, some narrower, more elongated, ovate trancate or slightly
emarginate to the petiole. From P. arctica, it differs essentially by the
thinner substance of the leaves, and by the deeply-crenate borders.
Some of the obtuse teeth are longer and narrower than represcuted in
the figures of this species, (Fl. Arct., p. 98, T'ab. iv, vi)

Habitat—Elko, Prof. Cope.

SALIX MEDIA, Al Br.

The species already described from Green River specimens, (in Sup-
plement to Report for 1871) is represented still by two others, which,
also, have not preserved any trace of nervation, and "are identifiable
only by the form of their leaves.

Halbitat.—Eiko, Prof. Cope.

MYRICA COPIANA, 8p. nov.

Leaf lanceolate, taper-pointed, 10 to 11 centimeters long, 3 centimeters
broad, doubly and decply serrate, with alternate longer and shorter
acute teeth, penninerve; nervation craspedodrome; secondary veins
open or nearly in right angle to the middle nerve, passing up to the
point of the larger teeth, with thinner, shorter tertiary veins between
them, ascending to the point of the shorter teeth ; all carving «lightly
up“:ard in entering the teeth. This fine species, represented ax yet by
a single specimen, is distantly related to Myrica Gracffii, 1lcer, (I'L
Tert. Helv., III, p. 176, Pl cl, Figs. 19, 20;) the leat of the Amer-
ican species lLeing, however, twice as large, the teeth turned outside,”
sharp, pointed, &c. The same specimen bears some alate sceds of a
conifer, like those described by Heer in Spitz. Fl. as Pinus abics.

Habitat.—Near Florisaunt, South Park, Prof. Cope.

MYRICA ACUMINATA, Ung,

Leaves coriaceous, with smooth surface, linear-lanceolate-acuminate,
dentate; nervation eamptodrome, obsolete. These leaves, compared to
Unger’s species as figured in Il of Sotzka, (P1. vi, Figs. 5-10,) appears,
indeed,identical with it. But the author says of his species, (p. 30,) ser-
raturis equalibus, minimis, approximatis, a character which is in dis-
accord with the figures (loc. c¢it) and with that of our specimens.
This character, however, is of little importance in regard to identifica-
tion ; for one of our specimens, representing a long, acuminate leat, has
equally serrate border on one side, while on the other the teeth are
close and unequal.  As far as it can be seen, the secondary veins appear
close, straight to the point of the teeth, and on an acute fmgle of diver-
gence from the middle nerve.  From another loeality a set ol specimens
represent the same species under the same form and nervation, but with
much-smaller, narrower, and shorter leaves than those figured by Unger,
and also than the first ones described above, o

Habitat.—Middle Park, Dr. Hayden, one mile west of Flori - SQouth
Park, Dr. Peale. ’ yaen, est of Florissant, Sout
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MIRICA UNDULATA, Heer.

Leaf membranaceous or subcoriaceous, small,33 centimeters long, (the
point and base are destroyed,) 1 ecentimeter broad, linear-oblong, with
deeply-undulate borders; nervation camptodrome; lateral veins open,
joined by curved fibrillee nearly in right angle to the veins, forming by
ramification a small polygonal’?areolation; the direction of the second-
ary veins intermixed with shorter tertiary ones, their mode of curving
to and along the borders, and the areolation, are of the same kind as in
the leaves of Myraca (Diandra) undulate, Heer, (FL Tert, Ielv,, I,
p. 188, PL cliii, Figs. 22, 23.) The Amcrican leaf is in its size and
its tapering base exactly similar to Fig. 23; its undulations are only
more definite. I consider it as identical.

Habitat—Llko, Prof. Cope. :

MYRICA LATILOBA, Ifeer, var. ACUTILOBA.
Leaves membranaccous, linear-lanceolate or oblonglanccolate, pin-

nately deeply divided in large, pointed, triangular lobes, narvowed to & .

short petiole; secondary veius distinet, eraspedodrome, open, ascend-
ing to the point of the lobes; tertiary veins under the same degree of
divergence, curving along the borders, and anastomosing with pinnate
branches of the sccondary ones. This species is represented by one
fragment ouly, showing the lower part of a leaf, beaving three lobes
on one side and only one on the other. In Heer’s species, (Fl. Tert.
Helv., I1I, p. 176, Pl cl, Figs. 12-15,) the leaflets are more obtuse or
less pointed than n the American leaf, which also differs by a somewhat
longer petiole. This form is apparently a mere variety.
Habitat.—Middle Park, Colorado, Dr. Hayden.

MYRICA PARTITA, sp. nov.

Leaf subcoriaceous, linear, narrow, one centimeter broad, alternately
cqually lobate; lobes distinet to the base, turned upward, broadly lan-
ceolate, narrowed to a short point, denticulate along the lower side and
near the point of the upper border; secondary vein ascending to the
point of the acumen; tertiary veins parallel, shorter, passing up to the
lower teeth in anastomosing by nervilles in right angle to the second-
ary veiu; areolation round-polygonal, small. Like the former, the spe-
cies is represented by a fragment only. It is distantly related to the
tollowing.

Habitat.—Elko, Nevada, Prof. Cope.

MyRIcA (CoMPTONIA) BRONGNARTI(?), Kitt.

Leat coriaceous, linear, narrow, half a centimeter broad, alternately
pinnately obtusely dentate; nervation obsolete, pinnate, camptodrome;
secondary veins simple. It is not possible to positively recognize the
nervation of this leaf, which, by undulation of its surface correspond-
ing with the teeth, has the facies of a small branch of conifer. It re-
sembles some of the leaves published in Ett. (Hiiring Flor.) as Diandra
Brongnarti, espeeially that of PL xix, Fig. 20; the lobes, however, being
less deeply parted, or like mere obtuse teeth, though the appearance is
that of a lobate leaf. »

Huabitat—Elko, Prof. Cope.

ULMUS TENUINERVIS, sp. n00.

Leaves thin, very unequal at the Dbase, deeply cordate on one side,
tapering on the other to the middle nerve, half & centimeter higher up;
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oblong or ovate, lanceolate, taper-pointed, unequally serrate; lateral
veins thin, flexuous, or curved to the borders, craspe.glodrome, simple or
branching. The species is closely allied to U. Bronnii, Heer, which Mas-
salongo considers identical to his U. affinis. Ours differs by thinner,
more distant, lateral veins, by its shorter petiole, and the more acute
teeth of the borders. None of our living American species Is comnpar-
able to it. .
Habitat.—Middle Park, Dr. Hayden.

" PLANERA LONGIFOLLA, Lesqx.

This species has been briefly described in Report for 1872, (. 371.) The
collection has received a large number of specimens from Middle Park,
representing it in its various forms. The leaves are generally ovate-lan-
ceolate or merely lanceolate, more or less acutely, and all equally simply
dentate; lateral veins simple, stroug, going straight up to the point of the
teeth, under various degrees of divergence; petiole 5 millimeters long,
thickened to the base. The leaves vary in length and width, being gen-
erally smaller and narrower than those of P. Ungeri. Captain Berthoud,
however, has sent me sketches of leaves of a Plancra, one of which is23
centimeters long and 2 centimeters broad, therefore broadly oval. with
sharpteeth,exactly like the leat published by Heer, (Arct. Flor. 11, PL xtv,
Fig. 5% as . Ungeri. This leaf is so different in facies from all those which
I haveseen and used for the deseription of the American species that 1 can-
not consider it as representing the same. 1 have, therefore, to admit that
two species are represented in the Upper Tertiary measures of the Rocky
Mountains, at least till I have seen the specimens or recognized inter-
mediate forms.

Habitat—Elko and South Park. The last specimens were sent by
Dr. Hayden.

QuERrCcUs ELKOANA, sp. nov.
Leaves subcoriaceous, flat, ovate, taper-pointed or acuminate, 8 to 16

. centimeters long, rounded and narrowed to the base, (broken,j doubly

serrate, with teeth alterpately long, irregular, sharp-pointed, and one
or two small ones at their base; nervation pinnate; lateral veins simple,
parallel, eraspedodrowe, (straight or scarcely curving in passing up to
the borders; fibrillee thin; areolation same as that of Fagus feronic, which
this leaf resembles, and to wbhich it could be referable but for the large
size of the regular and regolarly-pointed teeth. The substance of the
leaves is thicker than in this last species.
Habitat.—Elko, Prof. Cope.

QUERCUS NERIIFOLIA, Heer.

Only afragment of an oblong-lanceolate, entire leaf, with distinet ner-
vation ; secondary veins at right angle to the middle nerve, branching
and effaced wear the Dorders, with intermediate shorter tertiavy
veins, more or less oblique to the secondary ones. The form of the leaf
is likethat of 1. Tert. Helv., (I, Pl 1xxiv, Fig. 4,) and the nervation simi-
far to that of Fig. 5.

Hubitat.—Near Florissant, west of Pike’s Peak, Dr. A. C. Peale. This
locality may be referable to another group.

FAGUS FERONLE, Ung.
This species is represented by a dozen specimens, representing tbe
eavesin their various forms, as figured and described by Ett. Bil. Flor.,
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(p. 50, PL xv, Figs. 12-20,) These leaves are variable in size, from 5 to

8 centimeterslongand proportionally broad, oval in outline, taper-pointed, -

narrowed downward and wedge-form to a long petiole, doubly, irregu-
larly, unegnally serrate ; nervation craspedodrome; secondary veins on
an acute angle of divergence, simple, straight ; fibrille thin, in right
angleto the veins; areolation composed of very small, irregularly square
and polygonous meshes. The American form agrees by all its charac-
ters with the leaves of the Bilin Flora. It differs, however, from Unger’s

figures (Chloris Prot., P’l. xxviii,) by the teeth of the borders more numer-

ous and geunerally more accute, and by the longer petiole.
Habitat.—Elko, Prof. Cope.

F10Us LANCEOLATA, Heer.

Leaves thickish, lanceolate, gradually tapering to a thick petiole,
penninerve ; secondary veins open, parallel from the base, campto-
drome ; nervilles close, in right angle to the secondary veins ; areola-
tion in small polygonal meshes. This species is represented by specimens
of two localities. All agree with the characters represented by the author
(Flor. Tert. Helv., II, p. 62, P1. 1xxxi, Figs. 2-5,) the leaves being only
somewhat smaller.

Habitat.—Florisant, South Park, Cope; Willow Creck, Middle Park,
Holmes ; Cut-off, west of Green River Station, with fish remains.

Ficus Jynx, Ung.

Leaves coriaceous, linear-lanceolate, tapering to the petiole, penni-
nerve ; secondary veins open, close, numerous, thickish, straight to the
borders, along which they abruptly curve. This leaf is comparable to
some fortus of F. multinervis, Heer, but still more to the leaf of Bil. FI.
(PL xx, Fig. 7,) referred by Ettinghausen to F. Jynx, Ung. The petiole is
narrower than in F. multinervis.

1labitat.—Elko, Prof. Cope.

Diosryros COrEANA, sp. nov.

Leaf of medium size, 7 centimeters long and half as wide, broadly ob-
ovate, entire, gradually narrowed downward to ashort petiole, rounded up-
ward to an obtuse point; nervation penninerve, camptodrome ; lateral
veins thin, distinet, the lowest in a slightly more acute angle of diver-
genee, curving in passing to the borders, which they follow in anas-
tomosing in donble festoons, and separated by shorter tertiary veins.
The nervation and the torm and facies of the leaf are of a Diospyros 5 some
of the leaves of our living D. Virginiana have about the same forin, though
generally broader, and rounded at the base.

Habitat.—Elko, Prof. Cope.

I'RAXINUS PR/EDICTA, Heer.

A small leaf, broad in the middle, gradually narrowed to its base,
(petiole broken,) and upward in the same degree in a long obtuse acu-
men; borders slightly and distantly dentate; nervation camptodrome;
secondary veins curving upon each other in following the borders, with
border-branches or veinlets passing up to the points of the very short
and small teeth marked only from the middle downward ; Lorders nearly
entire upward. There is ouly one leaf representing this species ; but it
so much resembles those of Fl. Tert. Helvet., (I1I, p. 22, P, civ, Figs. 13,
&e.,) that it is scarcely possible to doubt the identity of these forms. In
the specimen described here, the nervation is perfectly distinct.

Habitat—Middle Park, Dr. Hayden.
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LESQUEREUX.]

WEINMANNIA, ROSZEFOLIA, §p. nov.

A compound, imparipinnate leaf, with 3 to 5 palrs‘.(l)f lm: :0‘;1]15(;
elliptical leaflets, obtusely pointed, rounded to the sessle1 1)‘1: s th
terminal leafiet only short-petioled, obtusely serrate towar the 1\{01] b
entire from the middle downward ; medial nerve thick, half»1t911311‘ i a]-
eral veins and areolation obsolete; rachis half-round, narrowly han Tlfue( .
The dentation of the leaves is not distinet; some leatlets, Sol‘]a‘d.‘f( ‘ X‘t(')l}l
the rachis upon the same piece of shale, are sma]_ler and ‘m\ e (tI‘l tllle)
Lorders. I refer this leaf to the genus Weinmannia on account ('))1 he
likeness of these remains with living species of this genus tx;l_rmul 1‘11)
Fl. v. Hiiring by Bttingbausen, (Pl xxiii, Figs. l?, C) v n”t ;evbb
American forms, the rachis is not alate; it is so, however, mhl . rIa )t;]a,,
DC., whose leatlets, though muach smaller, have the same val ml.‘ | nt 1e‘
leaves of this genus, the secondary nervation 18 also mQStlb'fﬁ)N"? e Ogl
scarcely distinct; the surface being generally covered “lth‘\'l (;ll'h‘ Lnt“tn
In the fossil species, the base of the leaflets seems to bear a thick tu
of hairs. The specimens are very fine.

Habitat.—West of Florisant, Dr. A. C. Peale.

SAPINDUS ANGUSTIFOLIUS, $p. 20,

Leaves compound, imparipinnate ; rachis thick, flat, but not winged;
leaflets linear-lanceolate, entire, unequilateral, larger above the l{;lse at
the upper side, tapering gradually upward to a slightly reflexed or
straight acnmen, rounded and narrowed to a very short margined pet_x-
ole or sessile; nervation and areolation of the genus. The leal bears
about 6 pairs of alternate leaflets; the upper lateral ones erect along the
terminal, the others half open. This species is represented by «a large
number of specimens. i .

Hubitat.-—ll\liddle Park, Dr. Hayden; near Florissant, Soutl Park,
Prof. Cape.

SAPINDUS CORIACEUS, 8p. nov.

Leaflets thick, large, oblong-lanceolate, entire, with borders rvtlexg(?;
slightly unequilateral aud scythe-shaped, s_hort-l.)etwled ; middle ners le
thick; secondary veins open, scarcely discernible; surface polished.
This species is distinet by the thickness and leathery texture of the
leaves, which are long compara-txvely' to the_u‘ width. All the leaflets
are isolated or separated from the main rachis.

Havbitat.—Elko Station, Prof. Cope.

STAPHYLEA ACUMINATA, 8p. 702, ‘

Leaves trifoljate, at the top of an elongated common pedicel; lateral
leatlets opposite, rounded to the short-petioled base, ovate-lanceolate
acumibate, crenulate to near the base; medial or terminal leatlet longer-
pointed, attenuated to the base, with a longer pedicel ; secondary veins
alternate, camptodrome, curving to and along phe bgr(le_rs, m_th slvgder
ramifications entering the teeth. The areolation of this leaf, the form
of its leaflets and their relative position, &c., are similar to those of the
living American 8. trifoliata, L. The species werely differs by the
longer tapering point of the leaflets and the short petiole of the mid-
dle one ; the divisions of the borders are of the same kind.

Habitat.—Middle Park, Dr. Hayden.

ILEX SPHENOPIIYLLA(?), Heer.

A very small leaf, 12 millimeters long, 7 millimeters broad, oval,
rounded in narrowing to the point and to the base; distantly acutely-
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dentate by three or four pointed or spinulose teeth on each side; sec-

ondary veius opposite, craspedodrome, simple, passing up in a slight

curve to the point of the teeth. The identification of this leaf with

Heer’s species, represented (Flor, Tert. Helv., 111, p. 73, Pl exxii, Fig. 24,)

by still smaller leaves without any trace of nervation, is uncertain.
Habitat.—Middle Park, Dr. Heyden.

ILEX SUBDENTICULATA, 8p. nov.

Leaves coriaceous, linear-lanceolate, acuminate? (point broken,) irreg-
ularly denticulate from the middleupward withsmall,sharp-pointed teeth;
penninerve ; lateral veins distant, opposite, curving up under an acute
angle of divergence from the middle nerve, and at a distance from the
borders, forming, by anastowose with the veins above, a double festoon
along the borders, and entering the teeth by oatside, small branchlets.
This species is closely related to I. denticulata, Heer, (Flor, Tert. Helv.,
111, p. 72, Pl cxxii, Fig. 20,) differing, however, by the taper-pointed or
acuminate form of the leaf; the more numerous teeth descending lower on
the borders; the more distant and all opposite secondary veins, which
curve farther inside and at a more acute angle of divergence, &c¢. The
nervation is, however, of the same type. The same shale bears a small,
round, crushed fruit, representing, apparently, a pulpy berry, bearing
one or two ovate-pointed seeds similar to those of this genus. The berry
is 5 millimeters wide; the seeds 1} millimefers broad near the rounded
base, and 3 millimeters long. :

Habitat—One mile west of Florisant, Colorado, Dr. A. C. Peale.

ILEX UNDULATA, sp. %ot.

Leaf narrowly oblanceolate, pointed, tapering downward to a short
petiole ; borders undulate, obtusely deutate in the upper part of the
leaf, entire from the middle; nervation of the same type as that of the
former. It may represent a variety of the same species. ‘
P Habitat—This specimen is without label; mixed with those of Middle

ark.

PALTURUS FLORISANTI, sp. now.

Leaf small, 2§ eentimeters long only and 1 eentimeter broad, ovate-
pointed(?), (point broken,) rounded at the base to a short, thick petiole,
slightly crenulate all around, triple-nerved ; lateral primary veius from
above the base of the leaf ciuving up and following quite near the bor-
ders to above the middle, where they anastomose with the lowest pair of

secondary veins, also opposite; all carving along the borders, campto- «

drome. The leaf has the same areolation as those of P. aculeatus, Lam.,
of Euarope, from which it merely differs by its ronnd base, the lower veins
closer to the borders, aud the secondary veins from the middle only of
the leaf and nearly opposite.

Habitat.—Near Florisant, South Park, Prof. Cope.

Ruus(?) DRYMEJTA, $p. nov. .

Leaves narrowly lanceolate, acnminate, equally acutely serrate, penni-
nerve; lateral veins close, numerous, simple, craspedodrome, parallel
trom the base, on an acute angle of divergence ; areolation in primary
quadrate rectangular areas, divided into small irregular quadrate or
polygonal areolee. Idoubt that this form, represented by numerous well-
preserved thickish leaves, may be referable to a species of Rhus. 1tis com-
parable to Quercus lonchitis, Ung., in I'l. of Sotzka, (p. 33, Pl ix, Fig. 1);

[EogeT-anr—mayn—
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the leaves, however, are smaller and generally unequilateral, either nar-

rowed to the short thick petiole or rounded to it, at least on one side,

like the leatlets of a compound leaf.
Habitat.—Middle Yark, Dr. Hayden.

Ruus HAYDENI, sp. nov.

Leaf pinnately divided in alternate linear or lanceolate, acute. cntire
leatiets, from a broadly alate rachis, to which they are joined in deciving;
terminal leaflet ot the same sizeand form; rervation pinnate,camptodrome.
This fragment of a eompound leaf represents a fine and remarkable spe-
cies. Itis about 5 centimeters long, with a broadly-winged rachis 3
millimeters wide on each side of the thin, middle nerve, with three pairs

of alternate leaflets 4 to 6 millimeters broad, 2§ centimeters long, lanee-

olate, obtusely-pointed, nearly at right angle to the main rachis, which
they join by an acute sinus in the upper side and a decurring hase on
the lower one. The camptodrome nervation is similar to that of .
copallina, L.; the alar tissue of the rachis is also marked by forking par-
alle] veinlets, as in the same species.

Habitat.—Middle Park, Dr. Hayden.

PTEROCARYA AMERICANA, $p. nov.

Fragmernt of an oblong-lanceolate leaflet, slightly scythe-shaped, with
crennlate border, and camptodrome nervation. The outline of theleailet,
tbough the lower and upper parts are destroyed, is, like the nervation,
well defined. Itis comparable totheleaves published by Gaudin, 1nCont.
(I, p. 40 ,PL ix, Fig. 2,) under the name of P. Massalongi. The substance
of the leaflet is thin, the secondary veins more or less distant, carving in
asceuding to the borders, aud following them in successive bows, anas-
tomosing with branches of intermediate shorter veins ; nervilles distinct,
nearly at a right angle to the secondary veins. - Except that the borders
of this leaflet are not as deeply serrulate, and that the secondary veins
curve nearer to the borders, there is not any noticeable difference between
the American aund the Italian form.

Habitet—Middle Park, Dr. Hayden.

PoDOGONIUN, species.

The collection has, representing this genus, a capsule, with its pedicel.
1t is, however, broken in the middle, and its speeifie relation undiseern-
ible. There is also, from another locality, & fragment of a linculate
leaflet, with a close, thin ¢amptodrome nervation, comparable to the
leaves of P. ICnorrii, Heer.

Habitat.—Middle Park: the leaflet, Dr. Hayden; the fruit, Flori-
sant, South Parvk, D, Peale.

CESALPINIA(?) LINEARIS, sp. Rov.

A branch of a compound leaf, with a narrow filiformn rachis, bearing
seven pairs of small, opposite, linear leaflets, sessile,rounded to the point
of attachment, sharp-pointed, coneave or scythe-shaped at the upper
side, thickish, without trace of nervation of any kind. 1 know nothing
to which this fragment conld be compared. It resembles a branch of
distichous conifer ; ‘but the mode of attachment of the leaflets, rounded
to the base, all opposite; their scythe-shaped form, &e., are at
varianee with the characters of conifers. - It is distantly related to
species of Casalpinia, like Cadia varia, Heer, or some Acacia, like A.
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parschlugiana, Heer, of the Furopean Miccene, but remarkably distinet
by the absence of a midrib, whose place is scarcely indicated by a de-
pression in the middle of some of the leaflets.

Hubitat.—TFlorisant, South Park, Prof. Cope.

ACACIA SEPTENTRIONALIS, 8p. n0?.

Leatlet small, entire, coriaceous, rigid, with a rough surface; oblan-
ceolate, rounded to a short acumen or mmucronate, gradually tapering
downward to the base ; nervation pinnate ; lateral veins very thin, acro-
drome, sparingly branclhing, anastomosing by cross-veinlets in passing
up to near the point where they curve toward the middle nerve, This
leaflet is, for its thick, rigid substance and its nervation,comparable to A.
rigida, Heer., (L, Tert. Helv., 111, p. 133, PL ex], Fig. 22,) differing, how-
ever, by its form.

Habitat.—South Park, near Castello Ranch, Dr, Hayden.

LEGUMINOSITES, species.

A small legumen, which is open, and shows its two valves, lincar, ob-
Jong, truncate, mucronate on one side, narrowed on the other to a short
pedicel ; substance cartilaginous; inner face smooth, shining. The exact
form of this and the two following remains is not well comprehensible
{rom mere deseription.

Habitat.—Elko, Prof. Cope.

CARPOLITHES, species.

An oblong-obtuse, flattened frait, or nutlet, truncate at its base, some-
whkat more enlarged on one side, marked from the base to above the
middle by small strize, slightly diverging in ascending.

Habitat.—West of Florisant, Dr. A. C. Peale.

SEMEN, species.

An agglomeration of four oval, small seeds, 3 to 4 millimeters long,
half as wide, obtusely-pointed, striate.

Habitat.—Middle Park, Dr. Hayden.

SPECIES WHOSE REFERENCE TO THE FORMER GROUPS IS UNCERTAIN.

LASTRAZA STYRIACA, Heer.

TFragments of ultimate linear pinnge, pinnately alternately lobed;
lobes oval-obtuse, disjointed to near the middle, pinnately-veined;
veins § pairs, simple, curving inward in going up to the borders, thin,
distinet. The species is represented by a number of fragiments in silex,
all very distinet. By the form of the leaflets and their nervation, they

are referable to this species, very common in the Miocene of Europe.

The pinnules, however, are somewhat more disconnected than seen in
the tigures, (Flor. Tert. Helv., I, P1. vii-viii.)
Habitat—DBlake’s Fork, Uintah Mountains.

MUSOPIIYLLUM COMPLICATUM, $p. nov.

Stem thick, wrinkled-striate in the length, bearing imbricated and
amplectant leaves, folded upon another, especially near the point of union
to the stem, opening in right angle, variable in size, obtuse; veins sim-
ple, three-fourths of a millimeter distant, parallel ; crossed in right angle
by obseure veinlets. The stem divides at its base into thick diverging
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rootlets, curving to an horizontal direction. Though the specimens
representing this species are very numerous and very large, I could not
obtain one showing exactly the size and the form of these leaves. They
appear either folded around a thick stem, from which they diverge, or
on Loth sides of a thick rachis extending along it like wings, two fo three
centimeters wide on each side. TFrom the fact that large specimens ure
covered by fragments of these leaves crushed and folded upon another,
withont any trace of middle nerves or peduncles, the leaves must have
been of great size. 'Their sabstance is not very thin.  The surface is per-
place covered with an epidermis which shows the veins as crossed by
veinlets at right angle. When the epidermis is destroyed, this charae-
ter is not obscrvable; it may, therefore, result of a wrinkling of the epi-
dermis. The species is related to Musa Bilinica, Iitt., (Bil. I'L. p. 28, 'L
vi, IFig. 11, and L vii, Figs. 4-5;) differing, however, by cssential ehar-
acters.
Habitat.—Roof-shale of a thin coal, with the following species:

SAPINDUS OBTUSIFOLIUS, Sp. 007,
Leaves compound, pinnate, apparently long ; leaflets alternate, very

variable in size, from 1} to 7 centimeters long, and from 6 milli-
meters to 31 centimeters broad, coriaceous, perfectly entire, sessile, un-
equilateral, ovate-lanccolate, obtusely-pointed ; nervation camptodrome;;
lateral veins at a broad angle of divergence, curving in passing up to the
borders and following close along them by a series of undulations;
areas large, equilateral ; ultiate divisious obsolete. This fine species
differs from any fossil published as yet. The leaves have been appar-
ently very large; some of the detached leaflets greatly differing in size
from the few ones which were obtained still attached to the main rachis or
pedicel.

Habitat.—The same locality as the former; top of hills, apparently
overlying the coal-bearing strata of Rock Springs, seen to the east,
five to six miles distant. The clay beds ot this loeality, with an
abundance of silicified and petrified wood, the thinness and poor quality
of the lignite beds, mark this place as referable to the Upper Liguitic
measures. Though I worked at the locality for an entire day with a miner,
I could not find in the shale any other distinct vegetable remains but
the two species described here. As yet, we have nothing related to
them from the lower lignitic flora.

§4—CLIMATE OF THE AMERICAN TERTIARY AS RIPRE-
SENTED IN ITS FLORA.

That the flora of a country is in correlation to local atmosplierie cir-
cumstances; that ancient floras, too, bear characters which relate to the
same cause, is an axiomatic assertion which does not need any disens-
sion. In considering the development of vegetable types from the fivst
apparition of land-plants, as far as this origin is known, it has been ad-
mitted also that the point of departuare of the vegetation has been from the
simplest organisms, passing up to more and more complex ones in as-
cending the series of the formations. According to this principle, the
first representatives of dicotyledonouns plants, which seem to have made
their appearance near the base of the Cretaceous, but which have not
been remarked as yet,* have been theoretically considered as 'being of o

* Professor Heer has, from the Lower Cretaceous of Greenland, a leaf resembling »
Populus, mixed still with Jurassic or Wealden types,

.
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very siple organization, or, so to say, in an adventive state of develop-
ment, prepared in that way to,rapidly undergo a series of modifications
under every kind of physical infliences. There is as yet scarcely any
docament in confinmation of this hypothesis and still less in contradic-
tion of it. It is,in any way, adaptable to the explanation of some pecu-
liar analogies remarked in the characters of the geological floras.

The vegetation of the Dakota group has a distant relation to that of
ithe Upper Cretaceous flora of Burope by identity of a few of its species,
cspecially ferns,  But, as yet, little is known of the succession of the
vegetable groups during the European Cretaceous, and of the relations
of plauts to the geological divisions of that epoch; and though the an-
alogies may becowe more marked by future discoveries or publications,
it is only {rom the data furnished by the American Cretaceous tlora that
we can get some kind of criterion of the climatic circumstances which
have marked its general characters.®* The deseriptions of the species
of this flora and the details in regard to their relation, as published in
our flora of the Dakota group,} evidently show its relation to a moderate
climate, about of the same average degree as that of the middle region
of North America. A number of Cretaceous genera are still represented
in our arboreseent vegetation.

From the Dakota group upward, there is no trace of land-vegetation
in the whole North American continent until we veach the Lower Lig-
nitic formation. All the intermediate strata are marine, and the series
of animal remains, which they have preserved in great abundance, are
uninterrupted and uninterruptedly Cretaceous in their characters as
high as the Lignitic. Animal Cretaceous remains have been found,
as remarked formerly, even in shale overlaying Lignitic deposits.
Now, in comparing fossil plants of the first or lowest group of the
Lignitie, we should expect to find, merely considering its immediate
sticcession to strata of Cretaceous age, a flora with some distinet anal-
ogy to that of the Dakota group: most of its genera, some of its
species, too.  But it is not the case. Some genera, of course, are repre-
sented in both floras, but by different types; and they do not bave any
identical species, nor even any closely-related forms. There is in the
general character a kind of related facies; but specific types of the
tormer floras seem to have been destroyed during the prevalence of the
warine Cretaceous period, and above its fucoidal sandstone, even within
its upper strata, and in connection with Lignitie deposits, there appears
a new flora without positive relation with former vegetable types,
and with but few of these of subsequent groups of plants or younger
geological floras. This anomaly may be explained in two ways; either
by supposing that during the prevalence of the marine formations,
or by the submersion of the land, all the genera and species of the
Cretaceous have been annihilated, and that a new generation of vegeta-
ble types has covered the new land as fast as it appeared above the
surface of the water; or that during the period of the marine Creta-
ceous, the elimate has been gradually modified, and that, therefore, the
Tand at its fivst apparition has been invaded by a vegetation in harmony
with the climatic circumstances governing this new epcch. This last
supposition seems the only one admittable, the more so as it does not
cousider the hypothesis of a general destruction of vegetable types and
of subit renovation of others or of the creation of a new vegetable world.

> Two memoirs of the Lower and Upper Cretaceous iloras of Greenland have beeu
prepared and are now in the way of publieation by Professor Heer. R :

t Menoir on the fossil plants of tho Cretaceous DPakota group of the United States,
(1874.)
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But where have the new types come from, and where have they origi-
nated ?

The climatic differcnce indicated by the characters of the XNorth
American Cretaceous flora, in regard to that of the Lower Lignitic, may
beexposed in degrees of latitude rather than by thermometrical figures
of anaverage temperature. 1tisaboutthesame asthat between Ohioand
South Florida, In the Lower Lignitic, the palms compose a large propos-
tion of the flora. This family ot plants is still represented in our present
flora by species of Chamerops and Sebal. But they mostly inhalit the
shores of the Gulf of Mexico, in South Carolina, and especially South
TFlorida. They are scarcely found inland. The highest north station of
Sabal is in the swamps, at the mouth of the Arkansas River, and here
it is 2 mere dwarf, not above one to two feet high, vegetating under the
deep shade of canes and swamp-trees. With palms the Lignitic has 15
species of Ficus of a type related to subtropical forms of this genus.
Then Artocarpidium, Iisona, anumber of Diospyros, large-leaved species
of Viburnum, Magnolia, and Dombeyopsis, with Rhamnus, species of
southern types. There is not, however, in the flora, any, true tropical
form ; nor do I find any of the so-called Indo-Australian types. Cia-
aamomum and Laurus species are more numerous thau in the Dakota
group, but scarcely of a different type. The distribution of these two
genera, however, does not appear to have had a marked relation to
climate in the geological times. Diospyros and Magnolia are also rep-
resented in the Dakota group, but the forms or species are very
distinet and not as numerous. DMany species of Rlhamaus of the
Lower Lignitic arc characterized, most of them af least, by thick,
close secondary veins, referving these, for analogy, to the present 10
Carolinianus and Berchemie volubilis, whose range of distiibution is
from Klorida to North Carolina and South Arkansas. The ditfvrence
of temperature is, therefore, in the average, equal to that murked
in abont 10° to 15° of latitude. 1t is, indeed, a small difference i con-
sidering the distribution of the floras of the Daliota group, and of the
subsequent groups of the Tertiary, and it wounld be easy to explain the
gradual invasion of another kind of vegetation from a distance equating
the 15° of latitude upon the new land of the Tertiary, and after the dis-
appearance of the anterior vegetable types, if only the pre-existence of
such a flora was admittable. There is no difficulty to account for a
higher degree of temperature for the Lower Lignitic in considering the
flora of the Dakota group as a land-flora, or at least as a flora covering
the coast of an upland of wide extent, therefore under the influence of o
dry atmosphere. On the contrary, the Lowcr Tertiary land emcrping
from an extended sea-surface, as low swamps, under a foggy or veiy wet
atmosphere, sbould bave its climate tempered in a proportional degree,
and its vegetation an insular rather than a contineutal gne. Dut this
does not explain the disappearance of the more marked vegetable types
of the Dakota group, and still less their re-appearance in the upper stage
of the Tertiary. )

The flora ot the second group*, especially characterized by the plants
of Evanston and Spring Cailon, preserves some relation to that of the
first by the palms.  Remains of plants of this family are, however, in this
second group, very rare, and represent mostly fruits, which, though
identical with organs ot the same kind found at Golden, Black Batte,
and the Raton, with Sabal leaves, may, however, belong to some otlier
kind of vegetable. There is, besides, a diminished propertion cf the
leaves referable to subtropical types. With this the second group has

*8ee sbove: Remarks on species of the second group.
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some specics and representatives of genera which have been described
from the Dakota Cretaceous, Cinnamomum Scheuchzeri, Liriodendron, and
Sassafras, and it has also sume of its species identical with those of the

Arctic Miocene. Its facies, therefore, positively indicates a somewhat ™

coldgr temperature than that of Lower Lignitic.

With the third group, the palins bave disappeared entirely, as well as
the subtropical types of the Lower Eocene. 1Its flora has also a Liguid-
ambar, L. gracile, closely allied to a Cretaceous specics, L. infegrifolium,
and with this it has & more marked predominance of arctic forms or
species identical with those of the Miocene of Greenland and Alaska, as
seen in the remarks on the tables. The lowering of the temperature is
there still more marked than with the second group. In the whole ex-
tent of the Lignitic formations we can see, therefore, from the character
of the successive floras, a slow decrease in the degrees of tempera-
ture, accountable, it seems, to the diminuation of atmospheric humidity
n proportion to a gradual consolidation and drainage of the land. The
same phenomenon is indicated Ly the deposits of Lignitic beds, which,
though of as great thickness in the second and third groaps, cover less
extensive areas.

The fucies of the flora of the fourth group evidently represents the
C()l(!q1' climate of a mountainous region, by the sui)er:tbund:mce of
comiers. as the essential constituents of the forests of that epoch. 1%
has, besides, many species of shrubs, Salix, Myrica, Comptonia, Ilex, Rhus,
which generally form the undergrowth of pine-woods, or border the
swamps and streams interseeting them, and in accordance, a less pro-
portion of trees with deeiduous leaves.  This vegetation of the Upper
Tertiary recalls by its character that of the Adirondacks of New York or
of the Black Mountains of North and South Carolina, where each knol
is overgrown by one species of conifers, here and there intermixed with
poplars, birches, sometimes oaks and beeches, and where the nnder-
growth scarcely allows to penetrate in the dark recesses of the forests.
As remarked in deseribing and comparing the species of this group, the
tlora of each place where fossil plants have been obtained is composed
of some species of conifers which are not represented at the otber local-
ities.  In the forests of the plains, conifers of a same kind are generally
extensively and uniformly distributed, covering wide areas, as in some
parts of Europe and of North Amerien, especially in the maritime pine-
\\;uods of the South and the northern forests of the cold plains of Canada,
Norway, &e.  But in the mountains even at our time the forests are
composed of numerous groups of a predominant species of conifers,
represented in separate and limited areas, and varying in accordance to
altitude, exposition, degree of declivity, &e. The limitation ot conifer-
species to different localities of our Upper Tertiary is thus characteristic
of a mountain-tlora.

In admitting, as positively proved, the exact and counstant relation of
the flora of a country or of a land surface with the climatic circum-
stances of the same localities, it is easily understood how doubttul are
the (fouglusious taken concerning the relation of geological epochs in
comparing the fossil floras of two contivents. The four groups of our
.ll‘l'blill‘)' are characterized by a succession of types Dearing constaut
ncreasing analogy to those our present flora withont the admixture of
foreign vegetable forms, which imprint some local floras of Enrope with
peeuliar and distinet facies. This indicates for this continent a long con-
tinuance of the same climatic circumstances without notable modifi-
_cixtmn. Thpse circninstances have not been of necessity the same in
EBurope during the same period of time. There may have been, for ex-
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ample, at the epoch of the Lower Tertiary or Eocene, a higher tompera-
ture, influenced by proximity to the sea, by its currents, by : lanting
areas exposed to the sun, &e., and of course a coryespondm': tlora,
Indo-Australian or tropical, &ec., while, under different influence. e had
at the same epoch a more moderate temperature and a flora with howmol-
ogous types, related to those appearing later iv Europe, when the tem-
perature was at a lower Cegree, in the upper Miocene epoch, for ¢:ample.
This explains, of course, the non-correlation of vegetable { pes at
epochs which are recognized as synchronous 1)3."the1r animal fu.s:s;]\\j, and,
therefore, contract our deductions of synchronism of strata, as indicated
by identification of fossil remains, into more narrow limits. 1t is prob-
ably for this reason that, in comparing the data furnished by our ancient
floras, with those of Kurope, we have constantly recognized a kind of
precedence of types which may be merely the expression or exjposition
of a difference of climatic circumstances at the same epochs. Of this,
however, we have to learn a great deal more ou those flora: of old
before we are able to take any reliable conclusions, and for this reason,
also, it is of importance to limit our deductions on what we iy learn
in considering our North American fossil floras. _

Paleontological data, animal and vegetable, have demonstr:ted, for
the geological times, as far up as the Lower Tertiary, oratleast th - Upper
Cretaceous, a uniformity of climate over the whole north hemsphere,
from the pole to the equator, if notover the whole world. The ¢:uses of
this phenomenon are multiple and not yet satisfactorily explaired. In
the flora’ of the Dakota group, and also in that of the second aid third
groups of the Tertiary, this isothermal fucics is remarkably proved
by identity of genera with thoseof the flora of the north, or as far
up as remains of fossil plants have been found, especially with that of
Greeuland. The Cretaceous flora of Come, described by Ileer in his
Arctic Flora, is represented only by species of ferns and coniters, which
do not have any relation to the plants of the Dakota group, except per-
haps by one single species, Sphenopteris Johnstrupi, which is compara-
ble to Ilymenophyllnm eretaccum. This tlora of Come may be refer-
able to a lower stage of the Cretaceous, as it has no rvemains of
dicotyledonous leaves. In an upper floraof the same country, Profes-
sor Ilecr finds mostly dicotyledonous leaves, and recognizes them as
referable to many of the genera represented in our Dakota gronp,  As
the memoir of those plants is not yet published, it is not knovn how
intimate the relation may be ; but the generic identity is cunough slready
to indicate analogous climatic circumstances in Greenland and North
America at this Upper Cretaceous epoch. The flora of our Lower Lig-
pitie, the oldest of the American Tertiary, is as yet without rela-
tion with any northern flora known until now. But that of the second
group and of the third are related, as remarked above, with the Miocene
Greenland flora by a number of species and typical forms, which are
characteristic enough to show that a same climate influenced at this
epoch the vegetation of both countries. Therefore, from this, it seems
that as far up as the Miocene period the isothermal zone extended from
the tropic to the pole, or that at that epoch the same climatic cireum-
stances have governed the vegetation of the North American coutinent.

The relation of the floras to the climate being forcibly recoguized in
local differcnces, or analogies of vegetable forms, it suggests snother
question, that of the origin of the groups of vegetables chavac crizing
either dilferent stages ot the Tertiary or ditterent localities of ti.e same
epoch.

Our flora of the Dakota group has for its essential represcitatives
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the Cretaceous, are they all derived from the
modification of a same lower form, developed at the same or at diflerent
loealities under influences of the same kind? I do not think it possible
to suppose that the first leaf representative of a (li00tyludpnug15 has ap-
peared only at one place of the surface of the earth, nor that it has been
derived from a same organism over the whole world, nor that the cx-
ternal first causes of modification bave been the same. Therefore, even
adwitting the theory of successive transformation of v(‘.gctu-blc typesin
« kind of ascending scale, it would be necessary to consider as maltiple,
local, varied in forms, the first dicotyledonous representatives. It this
is true for the dicotyledonous plants, it has to be equallxaduntted for
plants of a lower type. Simple as they were, then, in their characters,
thiey did hold, as seeds do, all the future typieal conformations of their oft-
springs, resulting of influences of divers natures; but asitis the case with
seeds of different kinds, the result of their multiplication of growth
should, of course, have been represented by groups of vegetables of dif-
ferent characters. This would account for the diversity of floras of the
same epoch at distant localities, or for the isolation and dissimilarity of
types in the flora of two continents in synchronous formations. 1 believe,
therefore, that the disaccord remarked in the floras of geological cpochs,
and which have been explained by displacement of loras, or what is
called a wandering of species, may be,‘in many cases at least, attributed
to diversity of original forms. The more we descend toward the so-called
primitive vegetable types, or the more simple have been the organism
of plants, the more easily they should have been modified under local
influences. A change of climate of a few degrees, which might have
caused the disappearance or extinction of some species of plants, should
have forced the deformation of others or the birth of new ones in 2
proportional degree, ‘Though the intermediate links which connect
ancestors and descendants in vegetable types are not always recoghiza-
ble, even in the oldest fossil floras, it is certain that all the groups have
a general family-facies modified by some new and discordant forms of un-
accountable origin. In our Lignitic, the group ot Evanston, for example,
introduces to the Tertiary flora the serrate leaves, its Carya, Alins, De-
tula, &c. That of Carbon comes after with Acer, Ulmus, and other new
types. Have they been brought up from Greenland, from Iurope, or
from another country, or have they appeared for the first time where we
find them now ! They must have had their birth at some place, anyhow ;
and T do not sce why this birthplace should not be accepted for the lo-
calities where the types are recognized, rather than to suppose them
born elsewhere and transported bereafter, adding to the problem a new
proposition, which renders its solution still more difficult. -\s said
above, the question is merely tonched upon, as I do not wish to take
ground cither foror against the present system, now generally adwitted,
of the succession of species, or of their development by modification of
form under any kind of influence. My purpose is merely to point out
the importance of the study of our ancient North American floras, repre-
sented by more homogeneous groups in & more regular sueeession, less
diversified by geological disturbances, and which, therefore, may aftord
some more relinble data for cousideration. “The history of the vegeta-
tion of the earth is in intimate relation to that of the human races.
The proverb, * All flesh is grass,” is explainable in this way: thatthe
- vegetation of every epoch is in immediate relation to the synchronous
beings ; that vegetable life comes first and that animal life is dependent
from it; that therefore the history of the vegetation from .its origin, or
the vegetable paleontology, should not be left aside in considering the
successive phases of animal life in relation to the history of mau.
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