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NOTE.

DEPARTMENT OF THE INTERIOR,
Unitep STATES GEOLOGICAL SURVEY,
November 1, 1883,

On the 27th of September, 1882, at the request of Dr. F'. V. Hayden,
the completion of the publications of the United States Geological and
Geographical Survey of the Terrilories, formerly under his charge, was
committed to the charge of the Director of the Geological Survey by the
following order from the honorable the Secretary of the Interior:

DEPARTMENT OF THE INTERIOR,

Washington, September 27, 1882.
Maj. J. W. PowgLy,

Director U. S. Geological Survey, City:

Sir: The letter of Prof. F. V. Hayden, dated June 27, bearing your
indorsement of July 20, relaling to the unpublished reports of the survey
formerly under his charge, is herewith returned.

You will please take charge of the publications referred to in the same,
in accordance with the suggestions made by Professor Hayden.

It is the desire of this office that these volumes shall be completed
and published as early as practicable.

Very respectfully,
H. M. TELLER,
Secretary.

Of the publications thus placed in charge of the Director of the
Survey, the accompanying volume is the second to be issued. The first
was entitled “The Verlebrata of the Tertiary Formations of the West, by
Edward D. Cope.” On the 12th day of October, 1882, the manuscript of
the presenl volume was received at the office of the Geological Survey, and
through the hearty co-operation of Professor Lesquereux, the work has
been pushed to rapid completion. The volume is an important contribu-
tion (o the ancient botany of North America, and will be heartily welcomed

by paleontologists.

Director.
it
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LETTER TO THE SECRETARY.

WasHINGTON, November 1, 1883.

Sir: 1 have the honor to transmil, for your approval, the eighth vol-
uame of the final reports of the United States Geological and Geographical
Survey of the Territories, prepared by the eminent paleontologist, Prof.
Leo Lesquerecux. :

A brief synopsis of the contents of the volume may be given as
follows:

In the first part—the Cretaceous Flora—are described a large number
of new species, some representing rare and very remarkable types, all of
which are figured on the first seventeen plates. Besides the description
of the species, there are some general remarks on the geology of the
Dakota group, and on the character of the plants in regard to climate and
their affinities with plants of succeeding geological periods. A table of
distribution is added, enumerating all the species known up to the present
time, pointing out the relations of the plants of Europe and various parts
of North America with those of lhe Dakota group in Nebraska, Kansas,
and Colorado. The number of species enumerated in this lable is 443,
of which 200 are from the Dakota group.

The second part contains a revision of the plants of the Laramie
group. The introduction considers the relations of these plants to those
of Europe, for the purpose of fixing the age of the formation. Then
follows a description of a few new species from very fine specimens on
three plates, and a table of distribution including only the species of Lhe
Laramie group, which in the seventh volume of the series were mixed
with those of the other stages of the Tertiary and were not grouped clearly
enough for the proper apprecialion of the general characters of the flora.

Up to the present time the author has been unable to find a single
species that he could identify with any from the Dakota group. He has
now in his possession very large collections of plants from this group,
which have not been reported upon, collected in Colorado and Wyoming;
yet after a careful examination he fails to find any form even related to
those of the Dakota group.

The third part reviews the flora of the White and Green River regions,
which he separates info two groups. The plants of Green River and Alkali

v



vi LETTER TO THE SECRETARY.

Stations and Randolph County, Utah, are most of them different from those
of Florissant, Mouth of White River, and Elko. These plants are repre-
sented by twenty-one plates, and their relation is indicaled with the flora of
the Gypses of Aixin France, which is generally regarded as lowest Miocene
or Oligocene. ¢ The table of distribution of these plants includes, in America,
those of Florissant, Elko, Green River Station, Alkali Station, Sage Creek,
and Barrell Springs as compared with the Miocene of Greenland, Alaska,
the Oligocene of France and Germany, and the Miocene of Europe.

The fourth part relates to Miocene plants deseribed from specimens
obtained from the Bad Lands, California, and Oregon, and from Alaska,
and they occupy fifteen plales. There is also a table of distribution that
indicates the relations of these species of Alaska, Carbon, Washakie, the
Bad Lands, Oregon, California, and Forl Union with the Arclic Miocene,
Greenland, Spitzbergen, and those of Europe. This eighth volume forms
a kind of supplement {o lhe two preceding volumes, inasmuch as in it are
figured and enumerated all the plants which have been found since their
publication, in the formations of the Mesozoic and Cenozoic periods of
North America, and therefore forms a broad basis in vegelable paleon-
tology for the direction of future researches and the classification and
determination of the fossil flora of the Continent. The three volumes of
this series, on vegetable paleontology, form a grand monument to the
industry and fame of the author.

I take pleasure in acknowledging my obligations to the Director of the
U. 8. Geological Survey, who has with great kindness superintended lhe
printing of this Report.

The plates were engraved by the well-known firm of Thomas Sinclair
& Son, of Philadelphia, and are fine examples of their work.

I have the honor to remain, with great respect, your obedient servant,

F. V. HAYDEN,
United States Geologist.
To the Honorable the SEcRETARY OF THE INTERIOR.



UNITED STATES GEOLOGICAL SURVEY OF THE TERRITORIES.

CONTRIBUTIONS

10

THE FOSSIL FLORA

WESTERN TERRITORIES.

Part 1II.

THE CRETACEOUS AND TERTIARY FLORAS.

By LLEO LESQUEREUX.

WASHINGTON:
GOVERNMENT PRINTING OFFICE.

1383.

vii







CONTENTS.

Page.

Nory op Mag. J. W, PowrLL, DIRECTOR OF THE GEOLOGICAL SURVEY .- .c..c.oo.. e B
Lerrer or DR, F. V. HAYDEN T0 THE SECRETARY OF THE INTERIOR----cc-oacoooooo oo .. v
LETTER 08 RN AT 20 Soei s 0 c o il s vt i sioo/en s Sls eimimai o e e e el i S o n S 2 xi
e 581240 (0] e e e S B8 SR SRR SR 8 R B LR R 1
L=Ti B ORACOF THE DAKOTA G OUR et e tom e s e e come o m oo mmee =t momsie S s o 2
General remarks. . e R G S e e T [
Degeription and enumeration of species of the American Dal\nm Group formation.....c -ssiseea e 20

Table of distribution of the plants of the Cretaceous Cenomanian formation, . <« ..o 93

The relationship of the flors of the Dakota Grolp. .. coeecrcnen coiemaaccaca s o caeniciaanaann 105
I[I.—THE FLORA OF THE LARAMIE GROUP .-.--. . cusieeacnsoann S A ST T s S la s R e 109
Table of distribution of the species of the Laramie Group.. .oovcveever oo e cee oo oo 116
Description of species added to the flora of the Laramie Groop. ... coooae ccian —io ool 181
IT.—Tan| FLORA OF THE GREEN RIVER |GROUP .. cacscres i cesmeresssninsn svorisnns sommms sonmns 127
Greologicnl distribiition of the MEABITES .« s cvis covn cvatsnns asss socssomansaoraosaasuansasfanes 127
Enumeration and description of the species of fossil plants known from the Green River (J-rou}.‘ 135

BranaE PR ey i e e A S e T e e e e S e e S e Tt A e 205

Table of distribution of the plants of the Green Rwer and White River Groups................. 206
Relutionship of the local groups indicated by correlation of speeies. .. ..o ooooo ool ool 213
PR i Bl A p DR T R s e B B R e e B 219

Deseription of the Miocene epecies from specimens obtained in the so-called Bad Lands of Dakota. 221
Description of Miocene species of California and Oregon. - ceuceeeniecmnnoures comnn coanaaan 239
Countribution to the Miocene flora of Alagka. oo coooonocvoioaaan an. Semesiesacn S
Species of plants from the Chalk Blufs ofC'lhfornn__.. e s e s s v e S e e, HOOD
Table of distribution of the North American Miocene foseil plants. ... coo. oioliiiiiviancoaans 266
Remarks on the species of Miocene plants

............... B Nl 0.
i e e e S O AL SO SO U BSOS I IR
DESCHIRTESNR | OF| PRATEE. =T v an rivere siemane wiabasst ssmms < sommm s snine rovbass waovene s fOLOWpHge 283

LIST OF ILLUSTRATIONS.

Prates I-XVIIT.—Fossil Plants from the Dakota Group—Cretaceons,

PraTis XIX-XX.—Fossil Plants from the Laramie Group.

Prares XXT-XLV (A).—Fossil Plants from the Green River Group.

Prare XLV (B).—Fossil Plants from the Chall Bluffs of Nevada County, California.
PraTes NLVI-XLIX.—Fossil Plants from the Bad Lands of Dakota.

PLATES L-LIX.—Fossil Plants from the Miocene of California and Oregon.






LETTER OF TRANSMITTAL.

CovumBus, Omo, September 30, 1882.
Dr. . V. Havoen, Philadelphia,

Dear Sir: 1 send herewith the manuscript of the eighth volume of the
Reports of the Uniled States Geological Survey of the Territories, made
under your direction. Besides a short introduction, this volume contains:

Ist. A review of the Crelaceous TFlora of the Dakota Group, or of
what has been published in volume VI, with descriptions of a large num-
ber of new and remarkably interesting species illustrated by 17 plates..

2d. Some remarks on the Flora of the Laramie Group, which I consider
as Eocene, with descriptions of a few new species, illustrated b),} 3 plates.

3d. The more valuable parl of the volume, viz: the descriptions of
the plants of the Oligocene, a flora of which little was known before, and
which is now richly represented by a large number of specimens, especially
from Florissant, Colorado. This Flora will be quile as well received by
paleonlologisis as has been the Cretaceous Flora of volume VI It is
illustrated by 244 plates, which are all very finely made.

4th. Half of one plate serves for illustralions of a few plants from
the oldest Pliocene, or upper Miocene of California.

5th. Descriptions with figures of Miocene plants of the Bad Lands,
with 5 plates. The plants, clearly of Miocene type, are very interesting
from their relation to species of the Arctic Flora.

6th. Descriptions of species of Miocene plants of California and Oregon
from specimens pertaining to the Stale Museum of Oakland, California.
They are illustrated by 10 plates, the whole number of the plates being 60.

7th. A short account and deseription of new species found in a collec-
tion of fossil plants made in Alaska by W. H. Dall, of the United States

X1



xii LETTER OF TRANSMITTAL,

Coast Survey, for the Smithsonian Institution. The specimens were sent
to me for determination, and 4 was allowed lo give in volume VIII a short
description of the new species added to the Alaskan Flora already parily
known by the works of Heer. These new species have been figured in
the Proceedings of the National Museum, vol. v, pl. vi-x.

It is not unnecessary lo remark that all the plants described in vol-
ume VIII are considered in separate groups according to their relation to
the age of the formation which they determine. Comparisons are estab-
lished with the European Floras by tables of distribution, ete.

I truly believe that this volume will prove to be a very valuable con-
tribution, not merely to the paleontology but also lo the geology of this
country.

Very lruly and respectfully yours,
LEO LESQUEREUX.



CRETACEOUS AND TERTIARY FLORA.

By Lo LESQUEREUX.

INTRODUCTION.

The present volume contains:

Ist. The materials referable to the Cretaceous Flora.

The species recognized from specimens received since the publication
of the Annual Report of Dr. F. V. Hayden, 1874, are of course described
here, but it has been found advisable to add to them and to consider again
part of what has been published in that report as a Review of the Cre-
taceous Flora of North America; mentioning also the species deseribed
by Professor Heer and Dr. Newberry from specimens obtained from the
Dakota Group,

It is well known that the plants of the Cretaceous epoch, at least those
of a higher class, the Dycotyledons, have been barely discovered and
described in Europe, while the profusion of these vegetables in the Dakota
Group constitutes an original illustration of a peculiar vegetation which,
for reasons explained hereafter, will be of great significance in the future.
From this consideration the exposition, in the same work, of all that is
known to this time of the North American Cretaceous Flora is greatly to the
advantage of vegetable paleontology both in this country and in Europe.

2d. A description of a few species of plants of the Laramie Group,
which I persist in considering as Hocene.

These species, added in this volume to the list of the plants already
described from the same formation, were all obtained at Grolden, Colorado,
from the locality where most of those published formerly were found by
myself. One, Oreodoaites plicatus, a fine Palm, represented by a number of
well-preserved though more or less fragmentary leaves, is of a peculiar Lype,



2 CRETACEQUS AND TERTIARY FLORA.

and finds its affinity only in Zudoviopsis geonomefolia, Sap., of the Eocene
of Sézanne. A second, Sterculia modesta, Sap., also of Sézanne, is repre-
sented by a beautifully preserved specimen whose identity has been recog-
nized by the author. A third, Aralia pungens, is remarkable for its very
close relation, perhaps identity, to four species deseribed by Massalongo
as Sylphidium from the Eocene of Italy. And still a fourth, Zizyphus Beck-
withii, is evidently allied to Z. Harcourtii of Sézanne. These, on seven
species only, added to the flora of the Laramie Group, tend to confirm the
conclusions which I have admitted on the age of the flora of the great
Lignitic, or Laramie, Group.

3d. A large number of species described from what I called in Volume
VII the Green River Group No. 4, which I considered as probably Miocene.

When that volume was published this flora was known only by a
very few species. Sinece that time a large number of specimens have been
procured from the same formation, especially at Florissant, Colorado. The
species which they represent are very interesting as indicative of a geolog-
ical period older than the Miocene, or preceding in age the Carbon and
Alaska floras.

4th. A new contribution to the Miocene Flora from specimens pro-
cured from various localities of the Bad Lands of California and Oregon,
with mention of new species recently obtained from Alaska, and a note upon
a few specimens from the Chalk Bluff of California, a Pliocene formation.

I.—THE FLORA OF THE DAKOTA GROUP.
GENERAL REMARKS.

All that refers to the geology of the Cretaceous Dakota Group—its
immediate superposition upon rocks of Permian age; its relation to the
strata overlying it in an uninterrupted series of marine deposits up to the
base of the Tertiary measures; its thickness, the superficial expanse of its
area—has been recorded in the general remarks of Volume VI of these
reports. Since that time very little has been added to what was known
and published on the subject.

One fact only should be mentioned now. It is the discovery of numer-
ous specimens of Cretaceous plants at the base of the Rocky Mountains in
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Colorado. The plants, by the identity of a number of them and the close
affinity of character of some others with species of the Dakota Group,
have positively confirmed the supposition that this formation, passing
westward in Kansas under the Tertiary measures, is prolonged under them
and continues to the Rocky Mountains.

Already, in 1873, Dr. A. C. Peale had procured from Colorado fragments
of poorly preserved leaves which had been recognized as identical with
Protevides acuta, Heer, a species commonly found in the Dakota Group of
Kansas and Nebraska. From this, Nos. 14-16 of the section of South
Platte River' had been then considered by Dr. Hayden as referable to a
Cretaceous formation. More recently, Passed Assistant Engineer H. C.
Beckwith, United Stales Navy, and Rev. Arthur Lakes, have got, near
Morrison, a few miles west of Denver, numerous specimens of some of the
more predominant species of the Dakola Group—~Sassafias (Araliopsis)
eretacewm, Magnolia Capelling, Aralia, Saliz protesfolia, etc., with some
others, which illough‘new are related species which tend to identify the
Cretaceou_s formation at the base of the Rocky Mountaing with that of
Kansas. Admitting, therefore, the prolongation of the Dakota Group
under the Tertiary measures to the base of the mountains, the width of
the area covered by this formation should be estimated from east to west
at 450 to 500 miles.

Perhaps, also, I should omit here any remarks on the flora of the
North American Cretaceous as represented by the plants of the Dakota
Group, having already, in Volume VI of the United States Geological
Survey of the Territories, by Dr. F. V. Hayden, considered the general
character of this flora and its relation to plants living at our time, or to
analogous or identical species observed in the formations succeeding that
of the Cretaceous. But the materials which I had then for consideration
were few and local; they have sinee been greatly increased, and also new
points for comparison have been furnished to phytopaleontologists by the
works of Heer on the recently discovered Cretaceous plants of Greenland.
From this, some of the conclusions formerly admitted have been more
or less modified, while others have received a higher degree of precision

'Dr. ¥, V. HAYDEN, dnnual Report, 1873, pp. 195, 196,
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if not of actuality. It is thus advisable to look again over what is known
to the present time of the characters of the North American Cretaceous
flora and to record the deductions legitimately derived from that knowledge.
This kind of work is a necessity for the present, as it will be also for the
future, not only because what is known now is, probably at least, a mere
fraction of the elements constituting the North American Cretaceous flora,
but because the determinations of the plants are still and must be for a
long time to come unreliable to a certain degree.

The plants of the Dakota Group, as known mostly by detached leaves,
are striking from the beauty, the elegance, the variety of their forms, and
from their size. In all this they are fully comparable to those of any geo-
logical epoch as well as to those of our time. From entirely developed
leaves, less than one inch in size, they show all the gradations of size to
one foot, even to a foot and a half in diameter. The multiplicity of forms
recognized for a single species is quite as marked as it might be upon any
tree of our forests; and to show the admirable elegance of their forms
it suffices to say that, at first sight, they forcibly recall those of the most
admired species of our time—the Tulip-tree, the Magnolia, the Sassafras,
the Sweet-gum, the Plane-tree, the Beech, the Aralia, etc. The leaves of
Protophyllum Sternbergii have the size and the aspect of those of the Catalpa,
one of our finest ornamental trees. Those of Menispermites obtusilobus, of
Protospermum quadratum, represent in the same manner some of the rarest
shrubs, Menispermum, Ferdinandia, ete., carefully raised in conservatories
for the graceful forms of their leaves or the richness of their vegetation.
It is, indeed, the first impression received from the beauty of forms of the
leaves of the North American Cretaceous, and the evident likeness of their
facies to that of the finest vegetable types of our time, as we see them around
us, which strikes the paleontologist, and may lead him into error in forcing
upon the mind the belief of a typical identity where possibly there may be a
mere likeness of outlines, a casual similarity of forms in the leaves. For,
really, when we enter into a more detailed analysis of these Cretaceous
leaves, we are by and by forcibly impressed by the strangeness of the char-
acters of some of them, which seem at variance with any of those recognized
anywhere in the floras of our time, and unobserved also in those of the
geological intermediate periods. Not less surprised are we to see united in
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a single leaf, or species, characters which are now generally found separaled
in far distant families of plants. The leaves of Eremophyllum, so striking
by the peculiar appendages of their borders; those of Anomophyllum, refer-
able to Platanus by one-half, to Quercus by the other; those of Platanus
obtusiloba, half Acer, ete., are of this kind.

On another side, the characters of some of the Cretaceous species are
sometimes of such a transient or indefinite order that it is scarcely possible
to take hold of them and to deseribe them with any degree of reliance. At
first sight they appear very distinet, but, in comparing a number of spec-
imens, the differences dwindle by unmistakable transitions and disappear.
In other leaves, on the contrary, visibly identical by their outlines, the
nervation is so different that they are forcibly separated and referred to
far distant generic divisions. Hence this flora does not leave any satis-
faction, any rest, to the mind. Even the most clearly defined types become
doubtful in regard to their integrity when we see others, which, at first,
were recognized as positively fixed, manifesting instability and pointing to
diversity of relation by the discovery of new specimens. The leaves con-
sidered first as Sassafras, for example, seemed evidently referable to this
genus; but when leaves of the same type were found with dentate borders,
though bearing, besides, all the characters of a genus which belongs to the
Laurinee, a family where, as yet, no representative has been found with
dentate borders of leaves; when others were obtained with subdivisions
of the lower lobes in two or three, thus showing the palmate shape of
Aralia leaves, the confidence in the value of the characters at first recog-
nized had to be abandoned.

The first exposition of the Dakota Group flora shows four species of
Ferns, six species of Conifers, and one of Cyeadee only. To this small
number we have added in this volume one species of Gleichenia, six species
of Conifers, and five of Cycadeee. The specific values of some of the vege-
table remains referable to the Conifers is, however, doubtful, especially
for those which are represented by cones only. Abiefites Ernestine,
Sequoia  formosa, Sequoia Reichenbachi, and the fragments described as
Inolepis are of this kind; all, however, though their specific or generic
relation may be uncertain, are evidently representatives of some species of
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Conifer. The fragments referable to this group are difficult of determina-
tion, for the organs represented upon the coarse shale or hard ferruginous
sandstone of the formation merely expose some traces of their more prom-
inent outlines, originally printed upon the soft embedding matter. We do
not find, therefore, any flatiened cones with the scales, nor any flattened
branches with leaves, but impressions only, more or less deeply carved
into the stone; the cones even passing vertically or obliquely through the
shales and showing the space originally occupied, as a mere cylindrical
hollow, around which the forms of the scales are more or less clearly
molded. The numerous leaves of Pinus spread upon the surface have dug
in the same way, and by their hard substance, narrow linear channels,
representing the back of these leaves, with an indistinet midrib; and
branchlets of Seguoia also are seen as longitudinal grooves, bearing on
both sides the same impressed form of their leaves. This cannot be con-
sidered a very distinet representation of characlers, the minute details
desirable for an exact determination being more or less obsolete.

Among the specimens recently examined, a second fragment has been
found referable to Phyllocladus.” The presence of this genus in the Cre-
taceous flora is thus sufficiently ascertained. We may, therefore, record
as recognized in the flora of the Dakota Group, for the Ferns, the genera
Lygodium, Sphenopteris, Hymenophyllum, and Gleichenia, the first three by
each one species, the last by two; in the Cycadew, Podozamites by six
species, and in the Conifers, Sequoia by three species, Pinus by one, Phil-
locladus by one, Torreya and Thuites each by one, leaving out as of uncer-
tain generic relation with the cones mentioned above, Gilyptostrobus (7)
gracillimus, which is perhaps identifiable with Seguoia condite, or with
Frenelites, and Geinitzia (1), known merely by the impressions of some
detached scales. To this should be added Arawceria from a species
described in “Extinct Floras of North America” by Dr. Newberry, from
Nebraska specimens.

The first dicotyledonous leaves described in the “Cref. FL,” under
the name of Liquidambar integrifolivm, have been considered by some

! Since this was written, Heer, in part 2d of Vol. VI of the “ Arctic Flora,”’ has described this species
under the name of Thinfieldia Lesguereuxiana, as a plant of uncertain relation.
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authors as uncertain in regard to their generic relation merely on account
of their entire borders. The form of the leaves, however, especially as
figured (pl. xiv, fig. 3), with the lobes slightly enlarged above the sinuses,
then gradually narrowed to a slightly obtuse point, and the nervation also,
have the same character as those of the living Liguidambar Styracifiua.
It is true that the four species of this genus known in the present flora
have serrate borders of leaves. But three fossil species represented by
leaves with entire borders have been described as Liguidambar from the
Tertiary of Europe; and, though this reference is more or less hypothetical
and controverted, it shows, nevertheless, that botanists of high standing—
Unger, Watelet, Massalongo—have considered it, at least, as probable. It
is easily seen that the leaves of Aralia Towneri (pl. vi,fig.14) have a relation
in shape or general outline to those of Liguidambar integrifolivm, and this
apparent similarity can but suggest the possible relation of all these and
like forms to the genus Aralie. 1 may admit this relation as probable for
the two leaves figured in “Cret. F1.,” pl. xxix, figs. 8 and 9, which are com-
parable, by their primary nervation, to those of Aralia concreta (pl. ix,
figs. 3, 5). But though we have now a large number of 'specimens refer-
able to diverse Araliaceous types, there is none as yet with leaves divided
into lanceolate acute lobes like those which are figured in pl. ii, “Cret. FL,”
and with five primary nerves from the base. The reference of these leaves
to Sterculic has been proposed also, from analogy of forms. But according
to the definition of this genus as I admit it for the fossil leaves of the
Dakota Group, I refer to it merely tripartite leaves with narrow linear
lobes, comparable to those of Sterculia labrusca, like those of the few species
deseribed in this volume.

A number of vegetable remains of the Cretaceous are evidently refer-
able by their characters to Populus. The only fragments of dicotyledonous
leaves recognized by Heer, in the specimens which he studied from the
Lower Cretaceous formations of Greenland (Kome), represent a Populus,
appropriately specified by the name of P. primeva. From a higher stage of
the same Cretaceous formation of that country (Atane) the celebrated Swiss
paleontologist has described four other species of Populus. Inhis “Phyllites
(rétacées du Nebraska,” and from specimens of the Dakota Group, he has
recognized Populus litigiosa, Populus (?) Debeyana, and another species still,
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P. cyclophylla, described in Proc. Acad. Nat. Sci., Philadelphia. Professor
Newberry, in his paper “On the Later Extinct Floras of North America,”
has described, also, besides the doubtful P. () Debeyana, three new species:
Populus (%) cordifolia, P. elliptica, and P. microphylle. The specification
and the interrogative punctuation applied to some of these names show
that the authors themselves do not consider the generic reference as defin-
itive, the character of some of the leaves being somewhat in disagreement
with those generally recognized in species of Populus of our present time,
Indeed, species of this kind, like the present P. albe, for example, have
such multiplied and diversified forms of leaves, such great variability in
their nervation, the mode of attachment, the length of the petiole, etc., that
they readily offer, by comparison with fossil leaves of obscure relationship,
some points of affinity which, not being found elsewhere, have to be con-
sidered by the authors. Hence the doublful references which may be,
and are often, rectified by subsequent discoveries, as is proved by the great
proportion of synonyms appended to the enumeration of Populus species.
To obviate this inconvenient multiplication of fluctuating species of Pop-
ulus I proposed a new generic division, under the name of Populites, for
the classification of those Cretaceous leaves, numerous indeed, which,
partaking of some of the characters of Populus, are nevertheless removed
from this division by some others, as remarked in the first memoir which
I published on some Cretaceous plants from Nebraska.

This paper had to be prepared on short notice from a limited number
of specimens, but since its publicalion I have had opportunity to study
the specific forms of the Cretaceous Flora by comparing a very large num-
ber of specimens, and have thus been able to recognize a more evident
affinity of some of lhose leaves referred to Populites with other generic
divisions.  Populites Lancastriensis, P. elegans, which Schimper admits as
a true Populus, and Populites cyclophyllus are the only species preserved in
this genus. P. ovatus, considered as possibly referable to Celtis in Creta-
ceous Flora, being rather related by its characters to the Ampelidew, is
described under the new generic division of Ampelophylium. The affinity
of P. quadrangularis being move evident with Alaus, has been described
as Alnites. P. flabellata, as seen from other specimens, appears to be a
deformed leaf of Greviopsis Haydenii, and P. Salisburiefolia, being related to.
Cissus, is described as Cissites.
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In regard to the distribution of Populus, to which are referred the
most ancient dicotyledonous leaves known as yet, from the Lower Cre-
taceous of Greenland, the genus has, as said above, three species known
already in the Upper Crelaceous of thal same country, and five or six in
the Dakota Group. It has, however, not been remarked in any Cretaceous
Flora of Europe. It is not mentioned in the review of the genera repre-
sented by the, as yet, undescribed species of Aix-la-Chapelle,' and no form
even distantly related is described in the Lower Paleocene Flora of Gelin-
den. It has, however, one species in the Eocene Flora of Sézanne, and
increases in the number of its representatives in all the stages of the
European Miocene. As far as we know it, till now, it has few species in
our Lower or first American Tertiary Group—the Eocene; has a large pro-
portion, eight per cent, of the species, in the Evanston Group; still more, or
twelve per cent., in the Miocene of Carbon, and is present in the second,
the Green River Group in four species, three of them of peculiar types,
one of which is very abundant. -

The presence of Willows (Saliz) in the Flora of the Dakota Greup
cannot’ be controverted, though neither seeds nor scales of this genus
have been found as yet. As it is seen in “Cret. FL,” p. 60, pl. v, figs.
1-4, T have described as referable to one species only a number of leaves
somewhat different in size and shape. As the specimens representing
them are from the same locality, and as I recognized upon some nNUMerous
fragments of leaves a unity of character, size, form, and even texture and
color, I considered them as mere varieties of leaves of the same tree. Dr.
Newberry has, from the same formation, four species which, he says, he
has chosen lo regard as distinet, for geological convenience. No Saliz has
been recognized as yet in any stage of the Cretaceous of Greenland; but
one species, Salicites Hartigii, Dkr., is from the Quader-sandstein of Ger-
many, and another, Saliz Getziana, Heer, from Quedlinburg. The genus
is therefore sparingly represented in Europe and North America in Cre-
taceous Floras which are considered as nearly synchronous.

The other genera of the Amentacew, Betula, Almus or Alnites, Myrica,

'Dr, M. DEBEY has recently published a fine memoir on some querciform leaves found in the sand rocks
of Aix-la-Chapelle, Rhenish Prussia.
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Quercus, Fagus, and Ficus, to which leaves have been referred in the Cre-
taceous Flora, do not require any observations. In this case, as in all the
determinations of fossil plants, the characters of the species are not
.a,lwa},'s satisfactorily established, but the generic affinities have been recog-
nized or passed by authors without any marked ecriticism. The generie
relation is specially positive for the remains referable to Myrica; one frag-
mentary leaf and some seeds have been already described in the “Cret. FL.,”
while two fine new species are added in this memoir. It seems equally so
for Quercus or its peculiar division, Dryophyllum, of which we have two
new species, and for Ficus, to which three species are added.

Specimens of leaves referable to Platanus have been found in mod-
erate proportion both in Nebraska and Kansas. The first was described
by Heer, in the “Phyllites Crétacées du Nebraska,” as Platanus Newberryi,
from a very incomplete fragment. The accuracy of this determination
was, however, subsequently verified by the discovery of more complete
leaves, figured in “Cret. FL,” pl. viii, figs. 2 and 3, and pl. ix, fig. 3,
which show the narrowed base descending along the petiole lower than
the point of union of lateral primary veins, and also the tendency to a
three-lobed divigion, characters which are not observable in the fragment
which Professor Heer had for his examination. To this fine species have
been added: Platanus primeva, described from leaves so remarkably simi-
lar to those of P. aceroides of the Miocene that [ was at first disposed to
consider them as identical. I have lately received numerous large leaves
of this species with specimens bearing fruits, which, very small, show a
greal difference from those of the living species; then, P. Heerii, rave, like
the former, and found, as yel, only along the bluffs of the Salina River;
P. obtusiloba, from a number of somewhat fragmentary specimens from
Beatrice, Nebraska, representing leaves of about the same size and of
the same characters; and P. diminutiva—all species described and figlired
in “Crel. FL.” The last one, as remarked in its descriplion, may be a
dwarfed form of P. primeva or P. Heerii. The leal appears as gnawed
along the veins by insects or perhaps by a parasite fungus. Its specifica-
tion is not positive and is subject to ecriticisms. The base of the leaf is
rounded to the petiole, a character as yet unique for a species of this kind.
P. recurvata should, following the opinion of my honored friend Saporta, be
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referred to the Araliacee by a more intimate affinity to Araliopsis species;’
and Platanus affinis seems now, after the examination and comparison of
a number of specimens from Kansas, more evidently referable to the
Ampelidee than to the Platanee. Therefore these last two species are
now eliminated from this generic division. The first is now Araliopsis
recurvatus, the second Cissites ajffinis.

I persist in considering Platanus Heerii and P. obtusiloba as iwo dif-
ferent species, though it has been suggested that the last was probably a
mere variety of the first. The identity is denied not only by the size,
the facies, and the nervation of the leaves, but especially by the thinner
texture of those of P. obtusiloba. The fact that the numerous specimens
representing it are all from the same place in Nebraska, and that P, Heerii
has not been found in that State thus far, confirms this separation. In
regard to this last species Professor Geinitz has remarked in “Isis,” 1875,
P. 558, that paleontologists might, perhaps, recognize in it a Credneria.
There is, indeed, some similarity in the general outline of the leaves. But
this might be said of many of the generic forms of the Cretaceous, which
seem referable to a few different types, or to present in one leaf the charac-
ters which are now generally found isolated in separate vegetable groups.
The genus Oredneria, known as it is to me by what is deseribed by Stiehler,
Vol. V of the “Paleonlographica,” includes species with cordale or sub-
cordate leaves (none narrowed to the petiole), and bearing above the base
two or three true secondary veins at right angles to the midrib. In P.
feerii the leaves are cuneate at the base, even gradually narrowed or
decurrent on the petiole, which thus becomes slightly winged, and the
veins under the primary nerves are mere marginal veinlets. Perhaps the
relation of this species is more marked to the genus Ettingshausenia, which,
I regret to say, is known to me only by supposed synonyms Chondrophylium
grandidentatum, as represented by Heer in the Cretaceous Flora of Moletein,
and by Phyllites repandus, Sternb., two forms which have no affinity to
Platanus,

The typical character of the Cretaceous species of Platanus is more
evidently related to the Aralies than to any other, This is proved by the
reference to that genus of leaves now generally admitted as species of

' HEER, in “ Arctic Flora,” vol. vi, part 2, admits it as Sassafras.
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Aralia, as Platanus grandifolia, P. digitata, P. Jatropefolia, P. Hercules, Ung.,
and P. latiloba, Newby. The leaf of Sussafras (Araliopsis) Platanoides
(pl. vii, fig. 1) has the facies and some of the characters of Plafanus more
distinctly defined than any other of the group; the same characters are
even reproduced in Aspidiophyllum platanifolium (pl. ii, fig. 4).

The geological distribution of the genus Plafanus is truly remarkable.
No trace of it is recorded as yet in the Cretaceous of Europe, not even in
the Paleocene and Eocene of France, so rich in fossil vegetable remains.
Its first appearance in Europe is in the Upper Miocene of Oeningen, and
of Austria and Italy, where it is represented by two very similar forms,
Platanus Guillelme and P. aceroides, two species present in the same
formation from the northern parts of the arctic lands to Italy. It is fol-
lowed in the Upper Tertiary, or Pliocene, of this last country by Platanus
Academie, Gaud., related as progenitor, perhaps, to the living P. orientalis.
I have remarked above that the relation of leaves of the Dakota Group to
Platanus has been considered as doubtful by some European paleon-
tologists. This doubt may have been induced by the understanding of the
total absence of Plafanus leaves in the Cretaceous and Lower Tertiary of
Europe. If so, it is certainly removed by the presence in our lignitic
Eocene of some very beautiful and well characterized species of this genus:
Platanus Haydenii and P. Reynoldsii, Newby. These species, discovered
first in the Tertiary of the Upper Missouri River, near Fort Union, are pre-
dominant al Golden, Colorado, and are also found at Black Bufte Station.
The third Tertiary Group, that of Carbon, has, for the more numerous
representatives of its Flora, leaves of Platanus aceroides and P. Guillelme.
No species of this genus has been described from the Oligocene Green
River Group; but we have from the Upper Tertiary (Pliocene) of Cal-
ifornia very fine specimens of leaves of lwo species, P. appendiculata and
P. dissecta, closely related by their characters fo the living P. occidentalis.
Therefore, and consideririg the geological records, we may trace the origin
of Platanus as far down as the North American Cretaceous, and follow its
development throuzh nearly all the slages of ils Tertiary to our present
time, by a number of closely allied intermediate forms.’

1 Platanus Heerit, I, and P, affinis L. are mentioned by Heer in the Cretaceons of Atane, Greenland.
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Coming now to the Laurinew, 1 have to remark somewhat more def-
initely on the Cretaceous species referred to this family. The relation of
some of them to the genera to which they have been referred is generally
acknowledged, and the presence of the Laurine® in our Cretaceous Flora
receives a kind of historical authority from that of a Sassafras in a Creta-
ceous formation of Greenland,' of three species of Daphnophyllum in that
of Moletein, and of Laurus cretacea, Daphnogene primigenia, Daphnites
Gopperti, in that of Niedershoena. Of the species which have formerly
been described in the Flora of the Dakota Group, Laurus Nebrascensis is
related to Daplnophyllum ellipticum and D. crassinervium of Heer, while
Cinnamonvum and Oreodaphne cretacea are comparable to Daphnogene prim-
igeniq of Ettingshausen. Persea Sternbergii is also evidently of the same
family, and the two leaves, described here below under the name of
La»ums protecfolia, are, indeed, allied to species of Laurus or of Persea by
their nervation, especially by the more acute angle of divergence of the
lower veins, though they show in the grooved middle nerve a character
often remarked in species of Ficus, especially Ficus protogeea, Heer, of the
Greenland Cretaceous Flora. Moreover, the fruit described (*Cret. F1.,”
p. 74) as Laurus macrocarpa satisfactorily completes the evidence afforded
by the leaves of the existence of species of Laurinee in the vegetable world
of the Cretaceous epoch. We have, however, to eliminate from this family
Lawrophyllum reticulatum, which appears more properly referable to Ficus.
Its nervation, and especially ils areolation, formed of square or irregularly
polygonal meshes by the interposition of tertiary veins between the second-
ary ones and parallel to them, and the rectangular subdivision of its
branches, are of the same character as in Ficus Geinitzi, Ett., Ficus protogea,
Heer, and as in many species of this genus now growing in Cuba, and
even Florida, Ficus suffocans, F. lentiginosa, F. pertusa, F. dimidiata, ete.
Numerous specimens recently found in Kansas represent the fossil species
in characters more precise than formerly, as seen in its more detailed
description under the name of Ficus lawrophyllum.

Bul if the reference of some of the above-mentioned leaves to the
Laurinee: is not contested, it is not the same in regard to those which, at

!In “Aret. F1,” vol. vi, 24 part, pp. 75-78, HEER describes as new species Daurus plutonia, L. angusta,
L. Holle, L. Odini, with Cinnamomum Sezannense, Wat., from the Upper Strata of Atane.
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first appearance, were considered as more positively related to this family,
and which have been described under the generic name of Sassafras. The
question of the relation of those leaves which, by their number, seem to
be the essential components of the North American Cretaceous Flora, has
been already touched upon (“Cret. F1.,” p. 77). But since the publication
of that work I have obtained from divers localities a large number of speci-
mens of all the forms described there as species, and I have now some
more data to offer to the consideration of paleontologists on the subject.
From historical documents the presence of Sassafras species in the
Flora of the Dakota Group is as legitimately presumable as that of species
of Laurus or Perseq. In his “Flora fossilis arctiea,” Heer has described as
Sassafras arcticum a leaf which, by its form, is similar to those described
as Sassafras crefacewm, as remarked by the author, differing merely by its
base tapering somewhat less narrowly to the petiole. The nervation is
of the same character. Saporta considers the Greenland leaf as a frue
representative of Sassafras. He has himself published in the “Sézanne
Flora,”" as S. primigenium, iwo fragmentary leaves whose base, more nar-
rowly tapering, is similar to that of §. Mudgei of the “Cret. FL.,” as well
as the lobes which, enlarged in the middle, have that ovate-lanceolate
shape so distinctly marked in the present S. gfficinale. There is also no
appreciable difference in the nervation. The lower secondary veins of the
middle lobe ascend a little higher in the leaves of the Sézanne Flora, and
unite with thoqe of the lateral lobes somewhat nearer the borders of the
sinuses, But in some of the specimens of Kansas the same appearance
is remarked also, and the difference between the greater or less distance
which separates from the sinuses the branches which unite the upper
division of the secondary veins is observable upon leaves of 8. officinale,
this division being sometimes marginal, sometimes curving one to three
millimeters lower than the border of the sinuses. Comparing leaves of
Sassafras officinale with those represented by Saporta in the “Flora of
Sezanne” and the specimens of 8. Mudger from Kansas, it is impossible for
me to recognize any character, even any specific difference, by which these
leaves could be separated. It is therefore not surprising that Dr. New-
berry first, and after him Heer and Schimper, did consider Cretaceous

1P. 366, tab. viii, fige. 9 and 10.
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specimens of this kind as representing species of Sassafras. In the last
volume of his superb work on Vegetable Paleontology,! Prof. W. P. Schim-
per, speaking of leaves of Sassafras eretacewm, of which I had sent him
Photographical designs, remarks: “That those leaves, very variable in
size, present such a remarkable likeness to those of . officinale, now living
in North America, that one would be disposed to consider them as belong-
ing to a homologous species.,” He rightly adds that the only difference
seems {o be in the thicker substance of the fossil leaves. Even on this
point I have from Texas specimens of the present S. officinale, whose leaves
appear of a consistence nearly as thick as 1t seems to be in those of the
Dakota Group.

On the other hand, no species of the Lowrinew family living at our
time is known with dentate leaves; and it may be remarked, from the
figures, that the two leaves deseribed as Sassafras eretaceum (“Cret, F1.,”
pl. xi, figs. 1 and 2) have the borders of the lobes somewhat dentate, and
some of the secondary veins running into the point of the teeth, or cras-
pedodrome. This character is still more marked in S, marabile, loc. cit.,
pl. xii, fig. 1, a form extremely common in Southern Kansas, and repre-
sented in very numerous and remarkable varieties, In some of the leaves
the secondary veins are all camptodrome, and therefore the borders of the
lobes are entire. In others, as seen, pl. xi, fig. 2, the outside lateral veins
are craspedodrome, and thus the borders are dentate, while on the inside
they curve along the borders, which are entire. In the fine complete leaf
(fig. 1 of the same plate) the middle lobe has the veins all camptodrome
on the left side, while on the right one, a few of them, one or two, reach to
the border, which has, therefore, one or two short indistinet teeth, and the
lateral lobes are clearly dentate on the outside only. This evidently shows
such a disposition. to variations of nervation and border divisions, that I
formerly considered as unjustifiable a specific, and still more a generie,
division between the leaves of pl. xi, figs. 1 and 2, and those of pl. xii,
figs. 2 and 3, of the “Cret. Flora.” When, therefore, we find the same
difference between the leaves which represent 8. mirabile (pl. xii, fig. 1),
it seems that the same conclusion should follow. Bul in this case, with
the more generally predominant character of the indentation of the leaves,

 Traité de Paléontologie végétale, vol. iii, p. 298,
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which, in some specirhens larger than the one figured, are now deeply cut
by divisions like pointed lobes, there is still another character, remarked
on specimens recently discovered, which seems more forcibly to separate
these forms from the Lowrinee, and indicates a more evident relation to
the Araliacec. A number of those specimens communicated by M. Chs.
Sternberg, to whose careful and zealous researches the Flora of the Dakota
Group is indebted for many important discoveries, represent large leaves,
which, by the outlines, the nervation, and the dentate borders of the lobes,
are like 8. mirabile of pl. xii, fig. 1. The leaves, however, which are much
larger, the lobes measuring as much as fen centimeters in length from
the point of union of the primary nerves, greatly differ by the forking
of the lateral nerves from a point two and one-half centimeters above
their base, thus forming, of course, a subdivision of these lobes into
two equal parts, or a palmately five-lobed leaf. They are described as.
Sassafras (Araliopsis) dissectum. Among the innumerable varieties in the
shape of the leaves of the living Sassafras officinale we see a constant and
gradual mode of division, passing from a round or oval and entire shape
to a bilobed and trilobed one; but, as yet, I have been unable to observe
a single case of subdivision of the lateral lobes, or to find a palmately
five-lobed Sassafras leaf. This character is, on the contrary, far more
generally seen in the Araliacew of our time. Even in a section of the
Araliacee, the genus Hedera, whose leaves may be compared to some of
those under examination, I do not know any species with trilobate leaves.
Hedera turbascens, H. discolor, H. argentea, H. aurifolia, H. jatropeefolia,
have leaves five to seven palmately lobed, or when occasionally trifid their
segments are narrow and acuminate. From this the relation of the five
palmate leaves to the Araliacee becomes more evident.

Going further into this kind of investigation, we are met by a new
difficulty in the appearance of another modification in the character of
this peculiar type of leaves. In examining the first specimens of the
species represented (pl. xii and xiv), I could but consider them as repre-
senting either Sassafras (Araliopsis) obtusum or 8. mirabile, the specimens
being fragmentary, having only the lobes or part of them preserved. As
long as the auricled and peltate base was unknown, the reference of the
specimens could not be different. The nervation, the form of the lobes,
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their size, all are of the same character as in 8. mirabile. But in the pel-
tate base of the leaves there is another character which, separately con-
sidered, relates the leaves to the Menispermacee. We thus have Sassafras
already represented in those leaves by 8. Mudgei, and less posilively by
S. acutilobum ; Araliopsis, to which are referable S. mirabile, with the den-
tate 8. eretaceum, S. obtusum, S. dissectum, S. platanoides, Platanus recurvata,
and in a new generic division, under the name of Aspidiophyllum, the
leaves which, either Aralia or Sassefras, by their upper trilobate part,
are necessarily separated from these genera by their auricled peltate
appendage. Still, the subdivisions in the classification of the peculiar and
so-called Sassafras leaves have to be pursued further, for by degrees and
by the gradual obliteration of their lobes they become round or truncate,
or broadly pointed at the top, preserving more or less the narrowed base,
tapering to a long petiole, and the trifid craspedodrome nervation from a
distance above the borders, and thus they become more evidently related
to other vegetable orders. One species is a true Hedere, another passes
to the Hamamelidee, and a number have their affinity with the Ampelidece.

The characters of the leaves of the Ampelidee, especially those of
Uissus, are somewhat obscurely represented in Sassafras Harkerianum
(*Cret. F1.,” pl. xi, figs. 3 and 4; pl. xxvii, fig. 2) and in §. obtuswm (pl. xiii),
more distinctly in Cissites acuminatus (pl. v, fig. 8).and C. Heerii (pl. v, fig. 2),
two new species described in this memoir. They appear to constitute an
indivisible group. Some of the leaves formerly described as Populites are
also referable to this section, or to another less exactly defined Ampelo-
Pphyllum, allied by some of its characters to Hedera, by others to Credneria,
thus intermediate between the Ampelide and the Tilicacew; by the areola-
tion this genus is related to Greviopsis, and also more distantly to Chon-
drophyllum of Heer, as remarked in the description. From this it is per-
ceivable that this Sassafras type, which at the beginning was regarded as
simple, well defined, and limited in its character, is, on the contrary, mul-
tiple, and representing forms which, from increased researches and dis-
ccoveries, indicate affinity to a number of different genera or orders of the
vegetable kingdom.

The same remark is equally applicable to the leaves which have been
described in the ““Cret. F1.” under the generic name of Profophyllum. The

CF2 ~
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disagreement in the affinities of its species has been explained in the
remarks following the description of the genus. I have now to add still
to this division two leaves recently communicated from Kansas, represented
in pl. iii, fig. 1, and pl. viii, fig. 4. They fully confirm the former obser-
vations. By the outline of the leaves, their craspedodrome nervation,
and the presence of two pairs of secondary veins under the primary ones
and at a right angle to the midrib, they represent a species of Protophyllum ;
but the border base of the leaves is truncate, not subpeltate, and by this
difference the leaves are rather referable to Credneria, from which, how-
ever, they differ by the veins as well as their divisions, being all craspedo-
drome, and by the truncate, not cordate, base of the leaves. I formerly
published a short description of them under the name of Credneria? micro-
phylla. It now seems that, by their evident relation to Protophyllum quad-
ratum, they have to be admitted in this last generic division, an opinion
which may be put at naught by the discovery of specimens pointing to
another reference for these leaves.

We have, also, an addition of three new species to the group of Cre-
taceous plants described under the generic name of Menispermites. In
this case, however, there is no difficulty whatever in conformably uniting
into a definite group the characters of the leaves which, round, ovate, or
oval, with borders entire or undulate, have a common generic affinity,
indicated by their nervation. In order more clearly to bring into view the
relation of the undulate-lobed forms of leaves described in the “Cret. F1.”
(pl. xx, figs. 1-4, and pl. xxv, fig. 1), I have represented (pl. xv, fig. 4)
a finely and wholly preserved leaf of Menispermites obtusilobus, which,
though small, is easily identified with the large one of “Cret. F1.” (pl. xxv,
fig. 1). Now, comparing it to figs. 2 and 3 of the present pl. xv, the
identity of nervation is defined by the five basilar veins, with a thin pair
of marginal veinlets underneath; and by the upward direction of the
internal lateral veins, which in fig. 4 ascend to above the middle, pass
still higher in the short oval leaf, fig. 8, and reach nearly to the obtuse
point in fig. 2. The subdivision of the tertiary veins is in all the leaves
of the same type, and the shape of the leaves or their outlines are mere
modifications, depending upon the direction of the veins. The leaf, fig. 3,
is peltate from the point of attachment of the petiole near the middle.
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The character of the nervation remains, however, the same. It is some-
what obscured in the ﬁguré from indistinciness of the specimen. In figs.
1 and 2, representing leaves entirely preserved and nearly round, the
nervation is marked by three pairs of primary nerves on each side of the
midrib, and under them by one pair of true marginal veinlets curving on
each side toward the borders. Comparing, therefore, these peltate leaves
with fig. 4, the position of the petiole is the only notable difference, and the
transition to fig. 5 by slight modifications of characters is easily remarked.
The peltate form of these round leaves has suggested the fitness of a slight
modification in the characters assigned to the genus Pterospermites in the
“Cret. FL.” (p. 94), the leaves being sometimes rounded or subcordate at
base. The difference is immaterial, and is remarked even upon leaves of
the same species of Menispermum of our epoch. These round peltate
leaves, for example, are so much like those of living species of Cissampelos,
that they rather prove the adaptation of this generic division to all the
Cretaceous leaves which I have referred to it.

The Magnoliacew are more numerously and definitely represented in
the North American Cretaceous Flora than they are in that of Europe.
Magnolia alternans and M. Capellini have been described by Heer in his
“Phillites Crétacées du Nebraska;” and since that time these two species
have been recognized throughout the whole explored area of the Dakota
Group, as also in the lower stage of the Cretaceous of New Jersey, and in
the Upper Cretaceous of Greenland. M. speciosa of Moletein has been dis-
covered in Colorado with a fruiting cone or carpite of this genus, Two
other species have been deseribed from the Dakota Group: one, M. obovata,
by Dr. Newberry, in his “ Ancient Floras,” another, M. tenuifolia, in “Cret.
FL,” and two new ones, M. obtusata and M. Isbergiana, by Heer, {from
Atane. In Europe, M. amplifolic and M. speciosa are described by Heer
in the Flora of Moletin—there represented by leaves and fruit.

To the same order belongs Liriodendron, so easily recognized by the
Peculiar form of its leaves. Its Cretaceous origin, or rather existence, is
marked in the Dakota Group by a number of specific representatives locally
and distantly distributed. The genus is not represented in the Cretaceous
Flora of Europe; but in the * Cretaceous Flora of Groenland” Heer describes
six varieties of Liriodendron Meekii from Atane, and no less than eight
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specific forms have been described from Nebraska and Kansas—some of
them extremely well defined. This shows, perhaps, more evidently than
any other fact remarked on the characters of the plants of the Dakota
Group the great disposition to variableness by modification of some charac-
ters in the first Dicotyledonous plants. These changes have either caused
a multiplication of specific forms preserving traces of the original types
in traversing the subsequent geological formations, or have gradually
destroyed the number of specific representatives of some genera, as in
Liriodendron, or even caused the total disappearance of some of the best
defined and more predominant types, like those of Credneria, Pteroplhyllum,
ete. Of these, however, the original characters may have been so widely
varied that the ultimate derived forms have not yet been distinetly recog-
nized on plants living now. The two last-named genera, Credneria and
Protophylium, may possibly be referable to some subdivisions of the Colum-
nifere, the Buttneriacee and Pterosperme, for example. :

The three species which I have described under the insufficiently-
defined genus of Sterculia are all very uncertain in their relation. As
much may be said for the following and last classes of the vegetable
kingdom: :

To the Aceree is referable Negundoides acutifolius. The leaf, however,
as seen from pl. xxi, fig. 5, and its description, is too fragmentary for a
satisfactory determination of its characters. Adcer antiguum is described
by Ettingshausen in his “Flora of Niedershena,” but from the opinion
of the author the reference is uncertain. The leaf rather resembles a
deformed form of Quercusor of Liriodendron. In the same order Heer has,
from the Upper Cretaceous of Greenland, a Sapindus prodromus, repre-
sented by one leaf only, which has evidently the character of the genus.
A beautiful species of Sepindus described here from Colorado is also present
at Atane. This genus is therefore Cretaceous. The reference to the Rham-
nacee of the leaf described as Rhamnus fenag in “Cret. F1.” is apparently
legitimate, for of the same group three other species, RE. prunifolius, a
Celastraphyllum, and an Ilex, are described here from the same formation.

To the Anacardiacee we have probably to refer, as Rhus Debeyana, the
species described as Populus and as Juglans Debeyana as seen in “Cret.
Fl., p.110. T have not obtained from the Dakota Group any new materials
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comparable to this form, especially common in Nebraska; but I have seen
a very fine specimen of it got out of a deep tunnel in Oregon, presenting
upon its surface small punctiform protuberances, apparently oily glands,
like those remarked upon leaves of the living Rhus aromatica and other
species of this genus. The leaves are figured (pl. Ivi, figs. 5, 6). A species
of Rhus is described from the Cretaceous of Greenland by Heer, while
considering historical authority, we have the same evidence in favor of
Juglans by a species of this genus in the Cretaceous Flora of Moletein and
one in that of Greenland.

Of the Rosiflorew we have from the Dakota Group one leaf and one
fruit described as Prunus. Ihave recently received from M. Towner a fruit
of the same character upon a specimen bearing leaves of Aralia Towneri.

The Myrtiflore, as well as the Leguminose, present by a number of
specimens in the Greenland Cretaceous, have not been thus far positively
recognized in Kansas and Nebraska, but seen by one silique only in
Colorado.

The few groups not considered in this review have been remarked
upon already in the ““Cretaceous Flora,” and the views in regard to the
leaves referred to them have not been modified either by remarks of
European authors or by the discovery of new materials.

The want of positiveness in the characters of some of the Cretaceous
plants cannot in any way weaken reliance upon the data derived from the
exposition of the Flora of the Cretaceous age, nor throw any diseredit on
the conclusions which they dictate. What the Flora of the Dakota Group
positively shows is a great predominance of dicotyledonous plants in its
composition; and that is all that may be positively known as yet of the
remarkable change it attests in the vegefalion of that period. The causes,
the mode of proceeding of nature, either by slow, gradual, or by rapid
modifications, remains as yet inserutable. But the characters of dicotyled-
onous leaves cannot be mistaken; the relation of most of them to groups
of plants of the present Flora possesses positive evidence. The Cupuliferee
with species of Quercus and Fagus; the Salicinew with species of Populus ;
the Platanee with Platanus primewova, leaves and fruits; the Laurinecw, rep-
resented also by leaves and a fruit of Laurus, by leaves of Persea, Oinna-
momum, Sassafras; the Araliacew, the Magnoliacee, with fruits and leaves;
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the numerous forms of leaves of Liriodendron, so peculiar that they can-
not be mistaken for those of any other group or plant; even the Menis-
permacex constitute, by their fossil remains, vegetable groups quite as
definite as they could be established from living plants,

Since the publication of the “Cretaceous Flora” (vol. vi of the U. S.
Geological Reports of Dr. F. V. Hayden) the characler of the vegetation
of the Middle Cretaceous as represented in the Dakota Group has become
better defined by the discovery of a large number of specimens of fossil
plants, which have inecreased from 130 to 190 the number of vegetable
forms considered specific, already known from this formation. The whole
Flora of the Cenomanian epoch, as it is shown in the table of distribu-
tion, is composed of 446 species, of which 310 are dicotyledonous and 130
are cryptogamous and gymnospermous plants. Of the 190 species of the
Dakota Group, 162 are dicotyledonous and only 28 represent crytogamous
and gymnospermous plants.

Numerous works on the Jurassic IFlora have sufficiently proven that
up to its upper member the Wealden, or lower Neocomian, it is entirely
composed of gymnospermous and cryptogamous plants—especially Ferns,
Cycadeee, and Conifers. The Neocomian, whose vegetation is but little
known as yet, shows in its remains the same constituents of its Flora.
Upon it is superposed in Germany the upper Neocomian, or Urgonian,
from which a series of fossil plants, 22 in number, have been deseribed by
Schenk from the Wernsdorf-Schichten of the Carpathian Mountains of
Austria; and there also no dicotyledonous plant has been found, and
nothing indicates the decadence of the reign of the gymnospermous plants
or shows any kind of difference which could lead one to presage the
appearance of the Dicotyledons.

We owe to Heer the most interesting documents on the characters of
the vegetation of the Middle Cretaceous—first by the publication of the
Flora of Kome, and then of that of Atane, both in Greenland.

The Flora of Kome, composed of 85 species, has, says the author, its
greatest affinity with that of the Wernsdorf shale or upper Neocomian on
one side, and with that of the Wealden on the other. With the plants of
the higher Cretaceous stages it has only 7 species—Ferns and Conifers—
in common. Most of the specimens of the group submitted to Heer's
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examination have been obtained on the peninsula of Noursoak (70° 37'N.),
from beds of shale alternating with banks of sandstone, the whole over-
lying granite or primitive formation. One of the localities, that of Elkor-
fat, iz 500 feet above that of Kome, but the plants are of the same kind.
The vegetable remains belong mostly to eryptogamous and gymnosper-
mous plants: 41 Ferns, 1 Marsilia, 1 Lycopod, 8 Equisetacee, 10 Cycadee,
21 Conifers, 6 Monocotyledons, and a single Dicotyledonous species.

On the south side of the same peninsula of Noursoak, near Atane, at
an elevation of 650 feet above the sea, another lot of plant-remains, col-
lected also by the expeditions of Nordenskjold, and submitted to Prof.
Heer for examination, represents a Flora composed of far different elements.
It has 170 species: 3 Fungi, 31 Ferns, 1 Marsilia, 1 Selaginella, 1 Equi-
setum, 8 COycadee, 27 Conifers, 8 Monocotyledonous, and 97 Dicotyledonous
plants. These, therefore, constitute more than one-half of the vegetation.’
The celebrated author remarks, on the geological relation indicated by the
characters of the plants, that it is not possible to determine it positively,
as the plants of the Cretaceous are, as yet, too little known. But he admits
that the formation of Atane, considering its vegetable remains, is probably
referable to the lower Cenomanian.

As will be seen in the examination made of the age of the Dakota
Group, from data shown in the table of distribution, its Flora seems to be
somewhat more recent than that of Atane, though the relationship is very
close. The general character of the plants does not greatly differ, but the
number of the dicotyledonous plants is much greater, amounting in the
Flora of the Dakota Group to more than five-sixths of the vegetation.

In considering merely what is now known of the vegetation of the
Middle Cretaceous (the Cenomanian of d’Orbigny), the first appearance,
and especially the prodigious development, of the Dicotyledons seems the
more wonderful that it is not a local phenomenon, but is remarked in the
formations of the same age over the whole Northern hemisphere. We
cannot yet follow it in all the intervening land areas, but it has been traced
from Greenland to Vancouver Island to Canada, to Kansas, and Colorado,
and in Europe to Germany, therefore in about 40° N. latitude.

U'These data are taken from HEER'S ‘ Groenland Flora,” vol. vi, part 2.
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With the limited acquaintance we have with the ancient Floras of the
world it is not possible to account for the sudden appearance of the Dico-
tyledons in the Cretaceous time and for their rapid and wide distribution.
Saporta, justly considered as the botanist who has acquired by his vast
knowledge the most extensive views on the distribution of the vegetation
in the ancient epochs, says, on the subject:! “The organie evolution to
which the Dicotyledons owe their existence and their distribution must
have been produced under the influence of very different conditions. It
is possible that the evolution has been originally slow and obscure; pos-
sibly also it has been accomplished in a concealed or as yet undiscovered
locality, in a separate region, and under the influence of peculiar local cir-
cumstances, It is probable that the change may have been accomplished -
by the mediation of insects, multiplying at a given time the results of
crossing and producing some combinations favorable to the growth of these
plants. It is even conceivable that a short time may have been sufficient
to give origin to plants of this class under the action of causes which are
still unknown. Whatever hypothesis may be preferred, the fact of the
rapid mulliplication of the Dicotyledons and of their simultaneous ocenr-
rence in many localities of the Northern Hemisphere from the beginning
of the Cretaceous Cenomanian cannot be contested.”

Yes, in this case, as in many others, we may collect facts, but the work
of nature in its mode of proceeding for the creation or modification of
species remains inscrutable. We may consider the formation of the
Dakota Group as produced by a very slow, gradual, prolonged depression
of the Western slope of the continent, bringing up from the South or
West the invasion of ocean water charged with muddy materials, period-
ically heaped farther and farther inland by powerful tides. We may sup-
pose, loo, the invading flow as bringing with it seeds or fragments of roots
of plants derived from a country now covered by the sea, and distributing
here and there those germs of vegetable organisms. But all this does not
account for much in the solution of the problem; it may explain the dis-
tribution; but the first appearance, and it seems the simultaneous multipli-
cation, of the dicotyledonous plants remains a fact inconceivable to reason.

'*Le monde des Plantes,” ete., p. 197,



DESCRIPTION AND ENUMERATION OF SPECIES OF THE
AMERICAN DAKOTA GROUP FORMATION.

I. CRYPTOGANMUAA,
THALLOPHYTES.

ZONARITES, Brgt.

Zonarites digitatus, Gein
“T. 8. Geol. Rep.” vi, p. 44, pl. i, fig. 1.

The relation of this vegetable organism to that described by Brong-
mart and Geinitz is contested on account of the habitat in a different
Geological stage, Geinitz having described his plant from the Dyas. As
species of Thallophytes of the Devonian are represented by identical
forms in more recent formations, even in the Cretaceous of Europe, the
objection is not imperative.

ACROGENS.
EQUISETACEZ.
'EQUISETUM, Liun. :

Equisetum nodosum, Bp. nov.

Stems small, one-half to one centimeter in diameter, obscurely narrowly striate;
articulations very inflated, marked with broad round scars of points of attachment of
branches above the line of division,

The species is distantly related to E. amissum, Heer, “Fl. Aret.,” III,
p. 60, pl. xiii, figs. 2-8, of the Lower Cretaceous of Kome, essentially
differing by the inflated articulations. It is represented by specimens
Nos. 473, 536 of the Museum of Comp. Zool., Cambridge; they are too small
and obscure for definite comparison.

Hab.—7 miles N. E. of Glasco, Kansas; collected by C#s. Sfem?;frg.
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FILICES.

SPHENOPTERIS, Brgt.
Sphenopteris corrugata, Newby.
“Later Kxt. Fl, of North America,” p. 10; *“Illastr,,” pl, ii, fig. 6.

Trond unknown; pinnules ovate or cuneiform, narrowed at the base, obtuse,
lobed, and often plicate longitudinally; nerves distinet, dichotomous, branching from
the base.—(Newby.)

HYMENOPHYLLUM, KIf
"Hymenophyllum cretaceum, Lesqx.
«U, 8. Geol. Rep.,” vi, p. 45, pl. i, figs, 3-4b; xxix, fig. 6.

In describing this species 1 related it to the preceding from the
description given by the author, as I had not then seen the figures. These
indicate a degree of relation which cannot be positively ascertained on
account of the too fragmentary specimens. The fronds were evidently
large in the plants of this kind. The divisions are multiple and extremely
variable. The specimens may, therefore, represent pinnules derived from
divers parts of fronds of the same species.

PECOPTERIS, Brgt.

Pecopteris Nebraskana, Heer.
“T. 8. Geol. Rup.-,” vi, p. 46, pl. xxix, figs. 5, bu.
GLEICHENIA, Sw.
Gleichenia Kurriana, Heer.
“U. 8. Geol. Rep.,” vi, p. 47, pl. i, figs. 5-5¢.
Gleichenia Norvdenskidgldi, Heer.
Plate I, Figs. 1, 1a.

Hayden's “ Aun. Rep.,” 1874, p. 334, pl. ii, fig. 5.

Fronds slender, bi-polypinnate; nltimate pinna alternate, rigid, open, linear,
parallel; pinnules subcoriaceous, small, free, oblong-ovate, obtuse, rounded at base on
both sides, inclined upward; secondary veins few, three or four pairs, the lower forking,
the upper simple.

Though the American specimens of this species are small they show
distinctly the essential characters of the species: the slender rachis of the
ultimate pinnae rendered flexuous by compression of the basilar border of
the pinnules, the very small leaflets free and rounded at base, and the
disposition of the veins. The specimens which I have for examination
are sterile. As seen and figured by Prof. Heer, the fructifications are those
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of the subgenus Didymosorus, Deb. and Etf., two sori placed upon the
middle of the lower pair of veins, one on each side of the medial nerve..

The rachis of this fern is described by Heer as slender. As itis figured
here it appears somewhat broad, though nol larger than it is represented
in Heer's “FI. Arct.,” iii, pl. ix, fig. 6. The ultimate rachis is, however, very
slender filiform.

Hab.—Fort Harker, Kansas. Chs. Sternberg.

LYGODIUM, Sw.

Lygodium trichomanoides, Lesqx.
“1, 8. Geol, Rep.,” vi, p. 45, pl. i, fig. 2.

PHOENOGADMA/A.

GYMNOSPERM A.

ZAMIA.
PODOZAMITES, Fr. Br.

Fronds pinnate; leaves distant, obliquely or horizontally attached by an attenuated
pedicelliform half-twisted flat base articulated upon the rachis and therefore caducous;
veins equal, longitudinal, converging to both ends of the leaves; borders entire.

This genus of Braun, as amended by Saporta and Schimper, seems
adapted for the description of all the leaves of Cycadea found as yet in
the Dakota Group.

Podozamites Haydenii, Lesgx.
Prevophyllum Haydenii, Lesqx., “ U, & Geol. Rep.,” vi, p. 49, pl. i, figs. 6, 6b; Hayden's “ Ann. Rep.,” 1874, p. 334.

Nothing more definite is known of these vegetable fragments than
has been published as quoted above.

Professor Heer, considering the thickness and impressions of the
stems, regards these fragments as more probably referable to Conifers of
the section of the Araucarites than to Cycadew. No leaves of this section,
however, can be compared lo those which I have figured, and which, by
their parallel veins and forms, are very much like the leaves of some
species of Podozamites. Indeed, from the remarks on this genus by Heer,
the leaves are either narrowed and joined to the stems by decurring to it,
or produced into a short pedicel attached to the stem by small tubercles
or warts. The characters of the genus are thus exactly shown not only
by the leaf, but also by the stem whose round small scars indicate points
of attachment like tubercles.
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The leaves closely resemble those of Podozamites lanceolatus as figured
by Nathorst, “Fl. of Bjuf.,” pl. xvi, fig. 8. I think, therefore, that the frag-
ments figured in “U. S. Geol. Rep.,” figs. 6 and 65, should be referred to
this genus. The relation of the cone, however, which I referred to the
same species from its likeness to that of Stiehler as Pterophyllum Ernestine,
is wrong, as it evidently represents a Conifer.,

Podozamites oblongus, Lesqx.
Plate I, Figs. 10, 11.

Leaves oblong, gradually narrowed from below the middle to the flat sessile base,
rounded at the eroded apex; veins thin, parallel, close, equal, distinet with the glass.

These leaves are evidently overturned upon the plate. The appar-
ently truncate lower part seems as an enlarged point of attachment sim-
ilar to that of species of Cordaites of the coal. But the irregular erosion
is accidental or caused by compression of the macerated apex of thick
coriaceous leaves, '

These leaves are of the same character as those of P. lanceolatus,
Schp., in Heer, “Fl. Arct.,” iv, pl. vii, figs. 1-7 of the Jurassic Flora of
Spitzbergen, differing by the more abruptly rounded apex.

Hab.—Dakota Group, Kansas. Chs. Sternberg.

Podozamites angustifolius ? Heer.

Leaves long and narrow, somewhat falcate or ensiform, linear-lanceolate, grad-
ually slightly narrowed npward from the middle, obtuse? (point broken) more rapidly
downward from below the middle to the point of attachment, distantly veined ; primary
veins obtuse, prominent; surface smooth, minutely lineate,

The preserved part of the leaves is 11 centimeters long, averaging
9 millimeters broad. The point of attachment is flat, 83 millimeters
broad. As the apex of the leaf is broken it is not possible to see if it is
acuminate.

The leaves figured by Heer, “FL. Arct.,” iv, pl. vii, figs. 8-11, and pl.
viii, fig. 5, are either acuminate or somewhal obtuse and slightly scythe-
shaped, as in the one described here, but this is broader than any of those
of Heer. The nervation seems like that of P. FHichwaldi, Heer, ibid., the
primary veins being broad, thick, or prominent, so that the surface appears
undulate and the intervals marked by irregular or not continuous very
small veinlets. This leaf is also, from its shape and size, comparable to
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Podozamites ensis, Nath., “Fl. of Bjuf.,” pl. xv, fig. 2. This, however, has
the veins narrower and indistinet.

Hab.—South of Fort Harker, 4 miles east of Minneapolis, and 7 miles
northeast of Glasco, Kansas. Chs. Sternberg.

Podozamites przxlongus, sp. nov.

Leaf large, oblong, linear, narrowed gradually to the point of attachment,
obscurely veined; primary nerves parallel and distinet.

The upper part of the leaf broken at 12 centimeters from the base
is there 5 centimeters broad. The whole length appears to be about 16
centimeters. Its size is greater than that of any of the leaves of this genus
figured by authors, larger than the fragment of P. lanceolatus-latifolius,
Heer, “F1. Arect.,” iv, pl. xxvi, fig. 6.

Though obtuse, the veins appear more distant and broader than in
this last species.

Hab.—South of Fort Harker, with the preceding.

Podozamites emarginatus, sp. nov.

Leaves large, linear-oblong, gradually narrowed from below the middle to the
flattened base, abruptly rounded and deeply emarginate at the apex; primary nerves
parallel,distinet or prominent, conjoining at the apex and the base, separated by thin
disconnected veinlets.

The leaf is 14 centimeters long, 3¢ centimeters broad in the middle,
the point of attachment 4 millimeters broad. It is abruptly rounded at
the top to 2 centimeters broad and there deeply obtusely emarginate, the
borders joining into a small obtuse sinus 1% millimeters wide.

The emargination of the top may be a casual deformation, but even
if the apex was regular and obtuse this species is without marked affinity
to any other of the genus.

Hab.—Seven miles northeast of Glasco, Kansas.

Podozamites candatus, sp. nov.

: Leaf large, enlarged and oval in the middle, where it is 5 centimeters broad, rap-
idly narrowed to a point of attachment 7 millimeters broad, and attenuated from above
the middle in rounding to a long acumen measuring 1} centimeters broad at the point
Where it is broken 13 centimeters from the base.

The leaf has a peculiar form, being abruptly enlarged in the middle
from above the base and as rapidly narrowed into a long linear acumen
whose upper part is destroyed. The primary veins are flat and broad,
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distinct, half a millimeter distant, with an indistinet veinlet in the narrow
intervals. '
The form of this leaf is peculiar, without relation to any of this genus,
Hab.—Near Fort Harker, Cks. Sternberg. No. 117 of the National
Museum.

CONIFERA.
PHYLLOCLADUS, Rich.

Phyllocladus subintegrifolius, Lesgx.

“U. 8. Geol. Rep.,” vi, p. 54, pl. i, fig. 12; Hayden’s ““ Aun. Rep.,” 1874, p. 337, pl. 2, fig. 4.
Thinfeldia Lesquereuziane, Heer, “T1. Aret.,” vi, p-ii, p. 37, pl. xliv, fige. 9, 10.

Figure 4 of “Ann. Rep.” represents the lower half of a leaf of same
character as that in “U. S. Geol. Rep.,” L. ¢.

ARAUCARIA, Juss.

Araucaria spathulata, Newby.
“Notes on Ext. F1,” p. 3; “Illastr.,” pl. ii, figs. 5, ba.

Leaves close, broadly spathulate, obtuse, narrowed above the enlarged base,
carinate; medial nerve distinct at base, effaced from the middle upwards.—(Newby.)

The author remarks that the specimen represents a fragment of a
branch nearly half an inch in diameter on which the leaves are thickly
set, their base slightly decurring scarcely separated from each other.
From their base the leaves, half an inch in length, radiate in all directions,

The species is closely allied to Abietites curvifolius, Dkr., of the
Quader-sandstone of Blankenburg. This has the leaves rounded at the
apex, a deep medial nerve, and the leaf scars very distinct. This last
character is well marked on the figure of 4. spathulata. The same figure
shows the leaves reflexed or spreading at the base, the only part seen.
In Dunker’s species the leaves are curved up from the middle and are
longer.

Hab.—Sage Creek, Nebraska. Dr. F. V. Hayden,

TORREYA, Arn,

Torreya oblanceolata, sp. nov.
Plate I, Fig. 2.
Branches slender; leaves long, flat, gradually enlarging upwards from the decur.
ring base; medial nerve thin.

The figure represents the best and largest of the fossil fragments,
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None of them has a leaf entirely preserved, and thus the upper end of
the leaf is undetermined.

From the decurring base of the leaves the fragment may represent a
Sequoia. It has some analogy to 8. Smittiana, Heer, “Fl. Aret.,” iii, pl.
xvii, figs. 3, 4, while Torreya parvifolia and T. Dicksoniana, Heer, ibid., pl.
xvii and xviii, have the leaves sessile, and in this last species rounded and
enlarged above the point of attachment. The leaves of this fragment,
however, are too long for a species of Sequoia, also flat, not rigid nor
coriaceous, and thus seem referable to Torreya.

Hab.—Cretaceous black shale, near Golden. Rev. 4. Lakes.

SEQUOIA, Endl.
Sequoia Reichenbachi, Heer,
Lesqx., “ U, 8. Geol. Rep.,” vi, p. 51, pl. i, figs. 10, 108,

The supposed relation of the cone referred to this species is contra-
dicted by Professor Heer. Though the cone represents a Seguoia, the
specific name is left undetermined.

SBequoia fastigiata? St.
Hayden's ““Ann. Rep.,” 1874, p. 335, pl. iii, figs. 2, 8, Sa.

Branches slender, erect; branchlets filiform; leaves loosely imbricate, short,
broadly lanceolate-acuminate, subfalcate or more or less inenrved, costate; strobiles
ovate-globose, small.

The fragments referred to this species are merely two short branchlets,
pl. iii, fig. 8, loc. ¢it., and some indistinct cones imbedded into the stone.
The leaves appear to be of the same form as those of this species figured
by Heer, ““Molet. FL,” pl. i, fig. 10, generally a little broader and shorter,
and the cones have the same character as that of fig. 12 of the same
plate. These fragments are also comparable to the species as figured in
Heer, “F1. Aret.,” iii, pl. xxvii, figs. 5 and 6, of the Upper Cretaceous
of Atane. Professor Heer says, in the first description of this species,
“Molet. F1.,” I, ¢., that the leaves do not seem to have any medial nerves,
and in “FIL. Arct.,” loc. cit., he remarks on the difference of the species
from 8. rigida by the absence of a medial nerve. As the costa is distinet
on the leaves of the Dakota Group the relation is doubtful.

Hab.—Kansas, Clay Centre. H. C. Towner.
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Sequoia condita, Lesgx.
Plate I, Figs. 5,7, 9.
‘Hayden’s ““ Ann. Rep.,” 1874, p. 335, pl. iv, fige. 2-7.

Branches rigid, pinnately divided; branchlets slender, filiform, oblique; leaves
-short, oblong, thick, not pointed, narrowed to the decurring base, appressed to the
stem, sometimes longer linear-acuminate, eurved inward, nerveless; male ament oval,
-scaly, rhomboidal, apiculate.

This species is not rare in the shale of the Dakota Group, but as yet
it has been found always imbedded into the shale and in small fragments,
so that its characters cannot be stated with precision. Generally the leaves

.are lineal-oblong, acute, appressed to the stem, variable in length, some-
times longer, curved inward, resembling those of 8. fastigiata, the medial
nerve being indistinct. The cone, fig. 9, found upon specimens with
branches of the species, is apparently an unopened fruiting catkin of this
species. It has a slender short pedicel covered with very small obtuse
scale-shaped leaves.

Hab.—Kansas; not rare.

GLYPTOSTROBUS, Endl, *
Glyptostrobus gracillimus, Lesqx.
: Pléte I, Figs. 6-60.
T, 8. Geol. Rep.,” vi, p. 52, pl. ii, fige. 8, 11-11f; Hayden’s “Ann. Rep.,” 1874, p. 337.

I have figured here a mere fragment which I consider referable to the
-species, though the branch is a little thicker and the leaves ovate, some-
what like those of Sequoia condita, but shorter, as may be seen in com-
paring both figs. 5¢ and 6a.

The leaves of this plant and their disposition are remarkably similar
to those of Cyparissidium gracile, Heer, “F1, Aret.,” iii, p. 74, pl. 19, fig. i,

found at Kome and Atane.
THUITES, Sternb.

Thuites erassus, sp. nov.

Pinnately branching; branches comparatively thick, alternate; branchlets short,
-obtuse; leaves thick, broadly oblong, equilateral, as broad as long, closely imbricate
in four rows; medial nerve distinet, inflated on the back.

Species closely allied to Thuites Meriani, Heer, “Fl. Arect.,” iii, p. 73, pl.
xvi, figs. 17, 18, differing especially by the great thickness of its branches,
the leaves larger, broader, the facial and lateral of the same size.

Hab.—Seven miles northeast of Glasco. Chs. Sternberg.
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PINUS, Linn.
Pinus Quenstedti, Heer.
Plate I, Figs. 3, 4,
Hayden's “Ann, Rep.,” 1874, p. 336, pl. iii, figs. 6, 7.
Leaves in fassicles of five, very long and slender, thread-like, deeply nerved, the
-base inclosed in long eylindrical sheaths; cone cylindrical, very long; scales with
broad rhomboidal shields (apophyses), acute on the sides, mammillate in the center.

The specimens represenling this species are numerous but all frag-
nmentary. The leaves are generally scattered and imbedded close together,
their point of attachment by five is marked by the long sheaths forming
deep holes into the stone; but none has been thus far found preserved
entive. The species may be, therefore, different from that of Heer.
described as above, and figured in “Molet. FL.,” p. 18, pl. ii, figs. 5-9. The
thread-like long leaves, the long cylindrical cone, and the shields of the
scales are, however, so much alike that I have scarcely any doubt on the
identity of the Dakota Group species with that of Europe. The length of
the leaves as given by Heer, who has had splendid specimens for descrip-
tion, is 20 centimeters. The fragments I have seen are 5 to 8 centimeters.
The cylindrical cone, 22 millimeters broad, gradually tapering to the base,
appears to be very long, its impressions perforating large stones, being
-at least 15 centimeters long. These cones are generally curved as in fig.
iii. Heer represents them straight but of the same length and width.

In the “Flora of Gelinden” by Saporta and Marion, the authors
remark (p. 19) that this fossil species does not differ by any important
character from the living Mexican Pines with quinate leaves which now
-compose the section of the Pseudo-strobus.

Hab,—Near Fort Harker and Clay Centre, Kansas. Chs. Sternberg and
H. €. Towner.

FRAGMENTS OF CONIFERS OF UNCERTAIN RELATION.

Abietites Ernestinge, Lesgx.
U, B. Geol. Rep.,” vi, pl. i, fig. 7.
Sequoia formosa, Lesgx.
““U. 8. Geol. Rep.,” vi, pl. i, figs. 9, 9a,
Inolepis? species.
Plate I, Figs, 8-8e.

Hayden's “ Ann. Rep.,” 1874, p. 337, pl. iv, fig. &.

Nutlets small, globular, short-mucronate, sessile upon slender branches.

OF3
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The specimen, fig. 8, shows the impression of three unopened globular,
naked nutlets, which, as seen in figs. 8a and 8¢, appear to contain small
seeds which, in fig. 8¢, are obcordate and inflated. These three last figures
are all spread upon the same specimen with fig. 8.

The relation of this fragment to Inolepis is not certain. The fruits
found mixed with a mass of decayed and broken remains of conifers may
be considered as indeterminable, even in their generic relation, until better
specimens are obtained.

Hab.—Dakota Group of Kansas.

MONOCOTYLEDONES.
GLUMACE A&.

PHRAGMITES, Adans,

Phragmites cretaceus, Lesgx,
“U. B, Geol. Rep.,” vi, p. 55, pl. i, figs. 13 and 14; pl. xxix, figs. 7, Ta.

Leaves and culms in fragments of various sizes; leaves lanceolate, blunt at the
apex, doubly nerved; primary nerves thick or inflated under the thick epidermis, under
which the intermediate veinlets, three or four, are discernible.

The fragmentary state of the first specimens found afforded reason-
able doubt of their reference to this genus. But remains of plants of
analogous character have been since discovered in the Upper Cretaceous
of Greenland and described as Arundo Grinlandica, Heer, “F1, Arct.,” iii,
p. 104, pl. xxviii, figs. 8-11. In this species the primary nerves do not
appear separated by any intermediate veinlets, at least none could be
observed by Professor Heer. This difference, and also the great size of
the leaf, pl. xxix, fig. 7 of the Rep., .. ¢., evidently separate the species.

DIOSCORE A.

DIOSCOREA, Plum.

Dioscorea? cretacea, Leagx.
“T, 8. Geol. Rep.,” vi, p. b6, pl. xxviil, fig. 10,

PALM A,
FLABELLARIA, St.

Flabellaria? minima, Lesqx.
T. B. Geol. Rep.,” vi, p. 56, pl. xxx, fig. 12.



FLORA OF THE DAKOTA GROUP. 35

DICOTYLEDONES.
MYRICACEZE.
MYRICA, Linn,

Myrica obtusa, Lesgx.
“U. 8. Geol. Rep.,” vi, p. 63, pl. xxix, fig. 10.
Myrica Dakotensis, Lesgx.
Plate IV, Fig. 9.
M. cretacen, Lesqx., Hayden's ““ Ann. Rep.,” 1874, p. 330, pl. iii, fig. 4.

Leaves narrowly lanceolate or lineal-oblong, gradually narrowed to a thick short
petiole, crenulate on the borders; medial nerve flat and broad; lateral nerves at an
acute angle of divergence, parallel, variable in distanee, camptodrome; tertiary veins
short, anastomosing with the secondary ones by nervilles at right angles,

The substance of the leaves is thick, coriaceous, the surface polished,
the borders slightly reflexed and crenulate; the upper end of both the
leaves representing the species is destroyed, but on fig. 9 the apex seems
rounded or obtuse. They are 7 to 8 centimeters long and about 13 centi-
meters broad in the middle.

The relation of these leaves is more distinetly marked with M, Schenki-
ana, Heer, “Quedl. F1.,” p. 11, pl. iii, fig. 1, and less distinetly with M.
¢retacea, Heer, ibid., p. 10, pl. iii, figs. 2¢, b, ¢. They are more lineal, the
borders less deeply and more closely denticulate, the veins closer, ete.
By their hard texture and their nervation the leaves are also comparable
to those of some tropical species of Salix.

Hab.—Fort Harker, Kansas. Chs. Sternbery.

Myrica Sternbergii, sp. nov.

Leaves long, linear-lanceolate; borders distantly obtusely dentate ; lateral veins
at acute angles of divergence, comparatively thick, flexuous, simple or forking above
the middle, the divisions entering the teeth in curving along the borders.

The specimen represents only a fragment of a leaf whose upper and
lower parts are destroyed. The fragment is 7 centimeters long and 3
broad; the secondary veins or their primary divisions enter the teeth by

! Myrica cretacea, Heer, was, perhaps, published in the “Flora of Quedlinburg” before I deseribed my
species under the same name, But that work of Heer was then unknown to me, I change name, not being
certain who has priority for it.
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their ends or by anastomosing branches, diverging under the teeth and
following the borders. By the size of the leaves and the distant obtuse
teeth this species is related to M. Thulensis, Heer, “Fl., Arct.,” iii, p. 107,
pl. xxxi, fig. i; also closely allied by the nervation to M. apiculata, Sap.
“Sézanne Fl.,” p. 342, pl. iv, fig. 5. | '

Hab.—Two and a half miles north of Glasco, Kansas. Chks. Sternberg.

Myrica? semina, Lesqgx.
‘1. 8. Geol. Rep.,” vi, p. 63, pl. xxvii, fige. 4, 4a.

BETULACEA.
BETULA, Tourn.

Betula Beatriciana, Lesgx.
“7, 8. Geol. Rep.,” vi, p. 61, pl. v, fig. 5; pl. xxx, fig. 4.
Betulites denticulatus, Heer.
“ Phyll. Crét. du Neb.,” p. 15, pl. iv, figa. 5, 6.

Leaves short, ovate, denticulate, rounded at base; lateral nerves diverging in
acute angle, craspedodrome, straight.

The craspedodrome nervation relates these leaves to Betula or Alnus,
though the form of the leaves recalls the type of Populus.
Phyllites betula=folius, Lesgx.
#1. 8. Geol. Rep.,” vi, p. 112, pl. xxvili, figs. 4, 7.
ALNITES, Goepp.
Alnites grandifolius, Newby.
“Notes on Ext. F1,,” Catal., p. 9; “IMustr.,” pl. iv, fig. 2.

The species is not described by the author. The figure represents a
large, round-oval leaf, narrowed to the petiole; the borders deeply regu-
larly undulate, the lateral nerves at an acute angle of divergence, much
branched on the lower side, craspedodrome like all the divisions.

The leaf represents the type of Alnus glutinosa by its form and size;
but the borders are entire, merely undulate, not denticulate. The base of
the leaf is more acutely narrowed to the petiole than it is generally in

the leaves of this genus.
Hab.—Nebraska. Dr. F. V. Hayden.



FLORA OF THE DAKOTA GROUP. 37

CUPULIFER.A.

FAGUS, Tourn.

Fagus polyelada, Lesgx.
“17, B. Geol, Rep.,” vi, p. 67, pl. v, fig. 6.
Fagus cretacea, Newby.

Plate II, Figs. 6, 6a.
Newby., “Notes on Ext. F1.,” p. 23; “Illustr.,” pl. ii, fig. 3.

Leaf oval, entire, slightly narrowed to the petiole; lateral veins sharply defined,
numerous, parallel, craspedodrome, the points of the nerves being prominent and the
intervals between them forming shallow sinuses.

To offer a point of comparison between this leaf and the one described
as Fagus polyclade 1 have figured it again, distinetly tracing the nervilles,
which are not visible on the original figure. The type of venation is that
of Fagus not of Rhamnus; the marginal veinlets only are more distinct
than in F. ferruginea, following the border in short curves anastomosing to
the upper nervilles, nearly as in Castanea.

Hab.—Smoky Hill, Kansas. Dr. F. V. Hayden.

DRYOPHYLLUM, Debey.

Leaves lanceolate or oblong, generally dentate, penninerve; secondary nerves (in
denticulate leaves) sub-opposite, straight, simple, entering the teeth directly by their
points, or more rarely branching quite near the borders, one of the divisions entering
a tooth, the other curving under, following the margins in wavy flexures and joining
the next vein above. Inthe entire leaves the secondary nerves are more or less curved,
camptodrome, with nervilles transversely decurrent, simple or forking, united by venules
at right angles. (Sap.)

Saporta in describing the genus compares the species referred to it to
some kinds of Oaks and Chestnuts with coriaceous leaves, now inhabiting
the mountains of Asia and of Mexico, and which seem to have been the
ancestors of the Oaks and Chestnuts of the present Flora of North America.

Dryophylium (Quercus) primordiale, Lesgx.
“1. 8. Geol. Rep.,” vi, p. 64, pl. v, fig. 7.

Dryophyllum (Querecus) latifolium, Lesgx.
Plate IV, Figs. 1, 2.
Hayden’s “ Ann. Rep.,” 1874, p. 340, pl. vi, fig. 1.
Leaf large, broadly ovate, rounded at base, deeply sinuate, obtuse or blunf at
the apex; medial nerve thick; secondary nerves distant, straight or slightly curving
up to the borders, the lower more or less branching. !
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The fine leaf, fig. 1, is nearly 12 centimeters long and 9 broad in
the middle, its widest part, coriaceous, deeply undulate. The nervation is
thick and coarse, the secondary nerves, 8 pairs, alternate, diverging at an
angle of 50° are parallel, except a pair of basilar, thin, short marginal
veinlets which, nearly at right angles to the medial nerve, follow close to
the borders. The lower veins are more or less branching and enter fhe
undulations or broad obtuse teeth, somewhat less prominent at the ends
of the branches than at those of the nerves. The nervilles thin, but very
distinet, are flexuous, at right angles to the veins, more generally contin-
uous. Fig. 2 is an incomplete fragment which I consider as representing
the same species. The upper end of the veins and of their branches are
connected by strong nervilles following close to the borders; but they are
not subdivisions of the secondary veins. This nervation is like that of
Castanea and of some species of Quercus. -

Hab.—Fort Harker, Kansas. Chs. Sternberyg.

Dryophyllum (Quercus) Holmesii, Lesgx.
Plate IV, Fig. 8.
Dryophyllum (Quercus) salicifolium,! Lesqx., Hayden's “ Ann. Rep.,” 1874, p. 340, pl. viii, fig. 2.

Leaf linear-lanceolate, rounded in narrowing to the base, minutely acutely den-
ticulate; lateral nerves numerous, parallel, alternate or opposite, slightly bowed sub-
camptodrome.

The fragment represents a slightly falcate somewhat thick leaf, rather
membranaceous than coriaceous, with a narrow medial nerve and close
parallel secondary ones, some of them as far as can be seen ascending to
the teeth and passing under the sinuses by an upper branch, some others
curving along the borders and reaching the teeth by short branchlets.
This species is related to Dryophyllum lineare, Sap., “Séz. F1.,” p. 850, pl.
iv, fig. 6. The teeth, however, of the American species are more distinet,
turned outside in the lower part of the leaf, inclined upward in the upper
part, as in D. suberetaceum of the same author, ibid., p. 348, fig. 10.

Hab.—Near the San Juan River, at a higher Cretaceous stage than
that of the Dakota Group; Southwest Colorado. W. H. Holmes.

1 Name preoccupied as Querw: salicifolia, Newby., “ Ext. FL," p. 24.
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QUERCUS, Linn.
Quercus Dakotensis, sp. nov.

Leaf subcoriaceous, ovate-lanceolate, narrowed in rounding to the base, less
abruptly, however, to an acute or blant apex (not distinct), entire on the borders toward
the base, nearly regularly dentate from below the middle npward, short pedicellate;
medial nerve straight; secondary nerves thin, slightly bowed, divided into two or three
branches, each entering a tooth.

The leaf is 9 centimeters long and 4% centimeters broad in the middle;
the point not distinct appears blunt; the pedicel is slender, nearly 1 centi-
meter long as far as it is seen before entering the stone; the secondary
nerves diverge 56° to 60°.

The species is related to Quercus Beyrichii, Ett., ‘“Kreidefl. von Nied-
ers.,” p. 14, pl. ii, fig. 2, from which it differs by the teeth not being turned
upward or serrate, but abruptly acuminate outward; by the texture, which
is not distinctly coriaceous; by thin secondary nerves and a narrow straight
midrib. The upper veins are under the same angle of divergence, craspe-
dodrome; the lowest pair, attached a little above the base of the leaf,
follows the entire border up to the lower teeth. This species has also a
degree of affinity to Castanea Hausmanni, Dkr., “Paleont.,” iv, p. 181, plL.
xxxiv, fig. 1. The teeth are of the same character.

These three species may be referable to the preceding genus, but the
tertiary divisions of the veins are not discernible in any of them. .

Hab—South of Fort Harker. Chs. Sternberg. No. 62, Mus. Comp
Zool., Cambridge.

Quercus hexagona, Lesqx.
“70. 8, Geol. Rep.,” vi, p. 64, pl. v, fig. 8.

This leaf, to which I could not indicate any related form when 1
described it (J. ¢.), is, in shape especially, allied to the Oligocene Quercus
Osbornii, pl. xxxviii, fig. 17, which, itself, is comparable to Quercus tephrodes,
Ung., as figured in Sieber, “ Nord-Bohm Braunkohl. F1.,” iii, fig. 17.

Quercus Ellsworthiana, Lesgx.

“1. 8. Geol, Rep.,” vi, p. 65, pl. vi, fig. 7.

Another specimen referable to this spécies, as yet insufficiently repre-
sented and deseribed, is a leaf of the same size and form as that of the
“U. 8. Geol. Rep.,” I. e. The nervation is of the same character, at least
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for the distance and the ramification of the secondary nerves; the lower
ones only are more open and more bowed in passing to the borders, the
lowest pair being nearly at right angles to the thick medial nerve. The
specimen is No. 1175 of the U. S. National Museum.

Quercus poranoides, Lesgx.
“U, B. Geol. Rep.,” vi, p. 66, pl. xxx, fig. 9.

The generic relation of this fragment, like that of the preceding, is-
not positively ascertained.

Quercus Morrisoniana, sp. nov.
Plate XVII, Figs. 1, 2.

Leaves of medium size, coriaceous, petiolate, ovate-lanceolate, acuminate; medial
nerve strong; secondary nerves numerous, alternate, curved in passing to the borders,
camptodrome, simple, or some of them forking near the entire borders.

The species is related by its characters, shape, size, facies of the leaves,
and nervation to the Miocene Quercus neriifolia, A. Br. The midrib is
strong, prolonged inlo a petiole 1% centimeters long. The lower veins are
slightly more open than the upper; all are nearly parallel, variable in
distance, more or less bowed in passing to the borders, which are very
entire. The leaves average 10 to 12 centimeters long, 3 to 33 centimeters
broad in the middle where they are the widest, gradually narrowing in a
curve lo the base and slightly decurring to the petiole.

The embedding material is a sandstone too coarse for the preservation
of the areolation; flexuous nervilles, transversely decurrent, are more or-
less distinet. By this character the leaves are related to Q. nervosa, Sap.,
“Bt.,” i, i, p. 86, pl. iii, fig. 12,

Hab.—Base of the mountains, near Morrison, Colorado. H. ¢, Beckwith.

_ Quercus salicifolia, Newby.

“Notes on Ext. F1," p. 24; “Illuste.,” pl, i, fig. 1.

Leaves petiolate, smooth, thick, entire, abruptly pointed at both ends; medial’
nerves strong, straight or flexuous; secondary veins unequal in size, strong near their
base, becoming finer, flexnous, and branching toward the borders, where some of them
inosculate by irregular curves while others terminate in the margin.

The facies of the leaf and the alternation remarked by the author of
large with smaller secondary veins, a character essentially pertaining to the-
willows, seem fo justify the reference of this leaf to Saliz. The coriaceous:

-
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texture of the leaf and its smooth surface do not contradict this reference;
for all the species of willows of the Dakota Group are coriaceous, as are
generally the willows of the tropical or warm regions.

Hab.—Blackbird Hill, Nebraska. Dr. Hayden.

Quercus cuneata, Newby.
““Notes on Ext, FL,” p. 25.

Leaves short, petiolate, lanceolate, pointed at both ends, acute, entire, or slightly
wave-margined; midrib strong; secondary veins remote, nearly straight, with short
intermediate ones; surface smooth, texture originally thick and coriaceous. (Ny.)

The author compares this species to Q. imbricaria, Michx., for the
form and consistence of the leaves,

Hab.—Blackbird Hills, Nebraska. Dr. Hayden.

Quercus antigua, Newby.
““Notes on Ext. FL.," p. 26.

Leaves of medium size, lanceolate in outline, acute, often somewhat flexuous;
marging serrate-dentate, with strong obtuse teeth, which are appressed or turned
upward; midrib strong, percurrent; secondary veins numerous, of unequal strength,
arched npward, craspedodrome. (Ny.)

Hab.—Lower Cretaceous sandstone, Banks of the Rio Dolores, Utah.

Quercus sinunata, Newby.
““Notes on Ext, F1.,” p. 7.

Leaves small, ovate in general outline, narrowed to the petiole or slightly decur-
rent; margins deeply lobed; lobes rounded, broader than the sinuses that separate
them, three, nearly equal on either side; summit broadly rounded or obscurely lobed,
often oblique; midrib straight or slightly flexed; secondary veins strong and simple,
running to the margin of each lateral lobe. (Ny.)

The author compares the species to the living Q. obfusiloba, Michx.
Hab.—Same as the preceding.

SALICINE A.

SALIX, Tourn,

Salix nervillosa, Heer.
“Phyll, Crét. du Neb.,” p. 15, pl. i, fig. 3.

Leaves oblong, lanceolate, very entire; secondary veins in an acute angle of
divergence, curved, camptodrome; nervilles curved, at right angles to the midrib.

Hab.—Nebraska. Dr. Capellini.
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Salix protesefolia, Lesqx.
Plate I, Figs. 14-16; XVI, Fig, 3.
“U. 8. Geol. Rep.,” vi, p. 60, pl. v, figs. 1, 4.

The leaf figured (pl. xvi) is related to this species merely by its
form, resembling that of pl. v, fig. 4, of the “Report,” /. ¢. The nervation
is indistinetly preserved, as in fig. 2 of the same plate. The other leaves
(pl. 1, figs. 14-16) are all much narrower but broader toward the base, and
gradually tapering to a long point. They have the same kind of venation
and merely represent modified forms of this extremely variable species.

Hab—Kansas, near Fort Harker.

Salix Meekii, Newby.
“ Later Ext. F1,” p. 19; “ Illustr.,” pl. i, fig. 1.

Leaves petioled, thin and delicate, lanceolate, acute at both ends, entire; midrib
slender; secondary nerves fine, in an acute angle of divergence 35°, gently arched and
anastomosing near the margins, (Ny.)

This is apparently the same species as the preceding, which, with an
apparent difference in the texture of the leaves, the more or less acutely
narrowed base, the great variely of size of the leaves, includes also the
two following forms:

Hab.—DBlackbird Hills, Nebraska. Dr. Hayden.

Salix cuneata, Newby.
“ Later Ext. F1,” p. 21; “INusty.,,” pl i, figs. 2, 3.

Leaves of medinm size, sessile or short petiolate, lanceolate, acute at both ends,
broadest toward the apex, gradually narrowed below to the base; medial nerve dis-
tinet; secondary veins delicate, with an acute angle of divergence (20°), gently arched
above and inoseulating near the margin. (Ny.)

The figures show the leaves larger in the middle, not toward the
apex; they are more rapidly narrowed to the base and abruptly curve to
the petiole in reaching it. ' |

Hab.—Mouth of Sioux River, Nebraska. Dr. Hayden.

Salix flexuosa, Newby.
“Later Ext. F1,,” p. 21 ; “Tlustr.,” pl. i, fig, 4.

Leaves narrow, linear, pointed at each end, sessile or very short petioled; medial
nerve strong, generally somewhat flexuous; secondary veins diverging about 40°, some-
what branched and flexuous, curving and inoseulating near the margins. (Ny.)

The author considers this as a variety of §. Meekii.
Hab.—Blackbird Hills, Nebraska. Dr. Hayden.
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POPULUS, Linn.

Populus litigiosa, Heer.
#Phyll, Crét. du Neb.,” p. 13, pl i, fig. 2; Newby., “Illustr.,” pl. iv, fig. 1.

Leaves round in outline, very entire at base; the two pairs of lower lateral veins
opposite, the other alternate and distant; nervilles curved, simple or forking. (Hr.)

Hab.—Tekamah, Nebraska, Dr. Capellini.

Populus elliptica, Newby.

“ Later Ext. FL,” p. 16; “‘Illustr.,” pl. iii, figs. 1, 2.

Leaves long-petioled, suborbicular or transversely elliptical, slightly cuneate at
the base and apiculate at the summit; lower half of leaf entire, upper half or more
very regularly and rather finely obtusely serrate or crenate, the points of the teeth
inclining upward; primary nerves usually fine, sometimes three, radiating from the
base at equal angles; from them the secondary veins spring at acute angles. (Ny.)

The species is remarkably similar, by the characters of the leaves, to
P. cuneata, Newby., loc. cit., p. 64, pl. xiv, figs. 1, 4, a Miocene species of
the type of P. arctica, or is, perhaps, one of its numerous varieties.

Hab.—Blackbird Hills, Nebraska. Dr. F. V. Hayden.

Populus microphylla, Newby.

#Later Ext, FL,” p. 17; “Illustr.,” pl ii, fig. 5.

Leaves very small, scarcely an inch in length, broadly cuneate at the entire base,
rounded and deeply dentate from the middle upward ; teeth conical, acute or blunt at
the apex; nerves finely radiating from the base, branching above, the branches enter-
ing the teeth. (Ny.)

Hab.—Same as the preceding. Dr. F. V. Hayden.
Populus? cordifolia, Newby.

“Later Ext. F1.,” p. 18; “ Illustr,,” pl. iii, fig. 7.

Leaves heart-shaped, slightly decurrent on the petiole ; margins entire; nervation
fine but distinctly defined; medial nerve straight or slightly eurved, running to the
margin; lateral nerves, six on each side, diverging about 50°, nearly parallel, straight
or slightly eurved near the apex, the lower branching; nervilles at right angles or fork-
ing, rarely continuous. (Ny.)

Hab.—Same locality as the preceding. Dr. F. V. Hayden.
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POPULITES, Ix,

Populites Lancastriensis, Lesgx.
“U, 8. Geol. Rep.,” vi, p. 58, pl. iii, fig. 1.

Populites elegans, Lesqx.
“U. 8. Geol, Rep.,” vi, p. 59, pl. iii, fig. 3.
Populites cyeclophylla? Heer.
“T. 8. Geol. Rep.,” vi, p. 69, pl. iv, fig. 5.

From a remark of Professor Heer, this leaf is not referable to his
Populus cyclophylla, as 1 supposed it. Indeed, from the craspedodrome
nervation, this leaf is rather a Cissifes than a Populus. Its relation is as
yet undefined.

PLATANE.A.

PLATANUS, Linn.

Platanus Newberryana, Heer.
“T. 8. Geol. Rep.,” vi, p. 72, pl. viii, figa. 2, 3; ix, fig. 3.

‘Platanus obtusiloba, Lesqx.
“1. B, Geol. Rep.,” vi, p. 69, pl. vii, figs. 3, 4.

Platanus primszva, Lesgx.
“T. 8. Geol. Rep.,” vi, p. 689, pl. vii, fig. 2; xxvi, fig. 2.
Platanus Heerii, Lesqgx.
Plate I1I, Fig. 1; VII, Fig. 5.

“T0. 8. Geol. Rep.,” vi, p. 70, pl. viii, fig. 4; ix, figs. 1, 2.

Fig. 1 of pl. iii represents a fragment of a merely undulate, not lobate,
leaf. The nervation has the normal character; the petiole is longer than
I have seen it in any other specimen of this species. Another leaf, pre-
served entire, seen in the Museum of Comp. Zool., Cambridge, No. 225, is
still smaller than this one, only 6 centimeters long and 5% broad. It has
the same nervation, the borders more deeply undulate, and two short,
rather acute, lateral lobes. Fig. 5 of pl. vii is still a smaller form of this
same species. T

The leaves of this species have been found at two different localities
on the Salina River and near Fort Harker, Kansas.

Platanus diminutiva, Lesgx.
“1. 8. Geol. Rep.,” vi, p. 73, pl. viii, fig. 6.
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LIQUIDAMBAR, Linn.
Liguidambarx integrifolium, Lesgx.
Plate XIV, Fig. 3.
“17, B, Geol. Rep.,” vi, p. 56, pl. ii, figs. 1, 3; xxiv, fig. 2.

There is a degree of uncertainty in regard to the relation of the leaves
described under this name, as I have remarked it in the “U. S. Geol. Rep.,”
I.e. If on one side they are related by their forms, especially the entire
margin, to species of dralia, or perhaps more of Sterculia, their nervation
has more analogy to that of Liguidambar than to any other of the groups
to which they have been compared. Two well-preserved specimens of the
Museum of Comp. Zool., Cambridge, show the secondary veins somewhat
variable in distance and divergence, moderately curving to quite near the
borders, where they abruptly bend, following upward to the point where
they anastomose in simple festoons. They are separated by short tertiary
veins parallel to the secondary ones, dividing in the middle of the areas
in joining the borders at right angles as nervilles. I have not observed
this character in any of the fossil leaves which I have described as Aralie,
nor do I find it in the few living species which I have for comparison.
Another point of relation is remarked in the sub-cordate base of the leaves
of the cretaceous species which, like Liguidambar Styracifiua and the com-
mon Miocene species L. Europeum, have the lower lateral lobes either.
curved back or at right angles to the petiole, so that the base of the leaf
is never cuneate.

MOREAZX.

FICUS, Linn,
Ficus primordialis, Heer,
#«Phyll. Crét. du Neb.,” p. 16, pl. iii, fig. 1.

Leaves coriaceous, lanceolate, narrowed to the base, very entire, penninerve;
lower pair of secondary veins at a very acute angle of divergence from the midrib, the
others more open, all camptodrome.

I refer to this species two specimens (Nos. 26 and 33, Museum Comp.
Zool. Cambndge) representing: the one, the impression of the upper sur-
face of a lanceolate or oblong-lanceolate leaf, same size and shape as that of
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Heer, with base and top also destroyed. The midrib is narrow, the second-
ary veins thin, the lower pair at a more acute angle of divergence; but the
divergence of those above is gradually more obtuse, not abruptly so, as is
the leaf of the “Phyllites.” The veins are close, 5 to 6 millimeters dis-
tant, not decurring to the medial nerve, slightly arched in passing up
toward the borders, which they follow in curves, anastomosing by nervilles
at right angles with the anterior veins,

The other specimen bears the impression of the under surface of a leaf
and the upper part of two others, these tapering into a long acumen. The
areolation is very distinct, exposing a coarse reliculation composed of large,
irregularly quadrate areas divided into small polygonal meshes.

These leaves have great affinity to those of the following species; they
differ by their shape, oblong in the middle, by the secondary veins being
more distinet, especially near and along the borders; the areolation
appears to be of the same character.

Hab.—South of Fort Harker. Chs. Sternberg.

Ficus Halliana, Lesqx.

““U. 8. Geol. Rep.,” vi, p. 68, pl. xxviii, figa. 3, 9.

Ficus Beckwithii, sp. nov.
Plate XVI, Fig. 5; XVII, Figs. 3, 4.

Leaves sub-coriaceous, lanceolate or oblong, very entire, narrowed upward to a
long acumen, more rapidly downward from below the middle and slightly decurring to
the petiole; midrib strong, gradually thicker toward the base; secondary veins numer-
ous, parallel, camptodrome; nervilles elose, flexuous, and sub-continuous, at right
angles to the veins.

This species is of the same type as F. profogea, Heer, “F1. Arct.,” iii,
p. 108, pl. xxx, figs. 1-8, differing by the form of the leaves, which in
F. profogea are oblanceolate or largest toward the apex. The veins are
closer, though at the same angle of divergence, simple, 7 to 8 millimeters
distant, at an angle of divergence of 35°. The nervilles also are very close
and distinct. The leaves average 15 centimeters in length and 3% to 4
centimeters broad below the middle.

Hab.—Near Morrison, Colorado. H. C. Beckwith.
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Ficus? angustata, sp. nov.

Leaves narrowly lanceolate, comparatively long; medial nerve thick; secondary
veins very close, at an acute angle of divergence, camptodrome,.

The leaves are long, lanceolate, gradually acuminate, and also grad-
ually narrowed to the base, 12 centimeters long, 2 centimeters broad. The
veins at an angle of divergence of 20° pass upward slightly curved, and
abruptly bend close to the borders following them in single bows. They
are only 2% millimeters distant.

This species differs from the preceding by narrower leaves, the more
acute angle of divergence of the veins and their relative positions. It
might be compared to Rhamnus fenaz, Lesqx., “U. S. Geol. Rep.,” vi,
p. 109, pl. xxi, fig. 4; but the leaves, though of the same widih, are
nearly twice as long, and the angle of divergence of the veins is only half
as broad; the medial nerve also is much thicker.

Hab.—Bluff Creek, Kansas. Chs. Sternberg.

Ficus magnolizfolia, sp. nov.
Plate XVII, Figs. 5, 6.

Leaves very entire, oval or broadly lanceolate, broader below the middle, rounded
in narrowing to the short petiole, and declined downward at the slightly decurring
base; medial nerve of medium size, strict; secondary veins at an acute angle of diver-
gence, close, very oblique, nearly straight from the midrib to near the borders, simply
camptodrome.

The leaves, 8 to 10 centimeters long, 3% to 5% centimeters broad, with
a short not inflated petiole about 1 centimeter long, appear somewhat thick
but not coriaceous; they are acute or tapering to a short acumen (all the
points are broken). The veins close, 5 to 7 millimeters distant, under an
angle of divergence of 40°, are thin, parallel, except the lowest pair which
i« a little more oblique. The areolation is obsolete; only a few nervilles
are seen at the end of the veins, anastomosing in marginal curves along
the borders and close to them.

These leaves have a great likeness to those of Magnolia Capellini,
Heer, “Phyll. Crét. du Neb.,” p. 21, pl. iii, figs. 5, 6, differing especially by
the more acute angle of the more numerous and closer secondary nerves.
By this character, and also by the slightly decurring base of the leaves, they



48 DESCRIPTION OF SPECIES.

are related to . alternans, Heer, 1. ¢., p. 20, pl. iii, figs. 2;4. They may rep-
resent one of these species; but on account of the simple curves of the
veins close to the borders, and also of their position close to each other,
they do not appear to be referable to Magnolia. The petiole is not inflated
as it is often in Ficus, but the lower pair of veins is more oblique, and, as
seen in fig. 6, the medial nerve is narrowly split or channeled in the middle.

Hab.—With the preceding. H. C. Beckwith.

Ficus Glascoena, sp. nov,

Leaves large, thick, coriaceous, polished on the surface, oblong-lanceolate, obtusely
pointed, narrowing and slightly decurring to the petiole ; medial nerve very broad;
secondary veins thin, at a broad angle of divergence, scarecely curved in passing to the
borders, joining without curving to it a somewhat thick marginal vein,

The leaves are thick, 15 to 20 centimeters long, 6 to 7 broad; the
midrib 2 to 3 millimeters broad at base. The type of venation resembles
that of Ficus parasitica, Shott., as figured by self-impression in “Bil. FI.,”
pl. xxiii, fig. 1; the thin lateral veins sometimes branching in the middle,
abruptly anastomosing to a somewhat thick marginal vein which follows
close to the borders in successive bows. The secondary veins appear
separated by parallel thinner shorter tertiary veinlets; but the divisions
of the third order and the details of areolation are obscure.

Hab.—Two and a half miles south of Glasco, Kansas. C#s. Sternberg.

Ficus distorta, Leaqgx.
Plate XIV, Fig. 4.
Hayden’s “ Ann. Rep.,” 1874, p. 342, pl. v, fig. 5.

Leaf coriaceous, entire, obovate, unequilateral, pointed or acuminate, apparently
gradually narrowed to the base; nervation pinnate; secondary nerves thick, parallel,
equidistant, camptodrome; nervilles strong, at right angles to the veins, anastomozing
-and subdividing into an irregularly quadrate or polygonal areolation.

A mere fragment of a leaf of which the upper and lower parts are
destroyed. The characters do not positively indicate its relation to Ficus.

It is figured and described for future comparison.
Hab.—Near Fort Harker, Kansas.
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Fiecus laurophylla, Lesqgx.
Plate I, Figs. 12, 13.
Hayden's ““ Aun, Rep.,” 1874, p. 342, pl. v, fig. 7.
Lawrophyllum reticulatum, Lesqx., “U. S. Geol. Rep.,” vi, p. 76, pl. xv, figs. 4, 5.

Leaves coriaceous, polished on the upper face, entire, narrowly lanceolate, acumi-
nate, gradually tapering to a short thick petiole; medial nerve thick, grooved on the
upper side; secondary veins close, very open.

A large number of specimens of this fine species have been examined.
Though generally more or less fragmentary and often erased on the sur-
face, the essential characters may be generally recognized. The leaves
vary in size from 10 to 20 centimeters long and from 1% to 4% cenlimeters
broad in the middle. They are lanceolate, gradually narrowed both ways
from the middle. The secondary nerves are parallel, unequal in distance,
nearly at right angles to the midrib, and also nearly straight in passing to
near the borders, where they curve and anastomose in festoons. They
are generally separated by one or two tertiary veins atlached to them by
branches either oblique or at right angles, whose subdivisions compose an
irregularly quadrate areolation.

By its nervation this species has a typical relatien to F. Glascena.
The curves of the secondary veins, which follow close to the borders in
successive bows, form a kind of margin, as in the preceding species; but
the veins distinetly curve to the festoons and compose them. They do
not abruptly anastomose with them by their attenuated ends; for this
reason the marginal flexures are thin, rarely distinct in this species, while
in F. Glascena they appear as formed by a truly independent nerve, more
deeply and distinctly marked than the ends of the secondary veins.

In the collection of the Museum of Comp. Zool. of Cambridge I have
found fourleen specimens of leaves same size and form as those described
here, with the same character of areolation, but with the secondary veins
at an acute angle of 30°. All the specimens are from the same locality,
Elkhorn Creek, and seem to represent a truly different species. But the
lateral veins and their divisions are not distinct enough to be satisfactorily
described.

At first T considered the relation of these leaves to be with the

Laurinee. But as remarked already in the first description of this species,
CF 4
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the venation is of the same type as that of some species of Ficus of both
the present and the older floras, comparable, for example, to that of Ficus
Geinitzii, Ett., “FL., Niedersch.,” p. 16, pl. ii, figs. 7, 9-11.

The two leaves figured, pl. i, show the under face, where the veins
are more distinet and the medial nerve half-round. On the upper face
the midrib is deeply channeled, but not inflated at the point of union to
the short petiole which is rarely longer than 14 centimeters.

Hab.—Commonly fonnd throughout the Dakota Group formation from
Minnesota to Southern Kansas.

PROTEACE AE.
PROTEOIDES, Heer.

Proteoides daphnogenoides, Heer.
“U. 8. Geol. Rep.,” vi, p. 85, pl. xv, figs. 1, 2.
Proteoides grevilleformis, Heer.
“TJ. 8. Geol. Rep.,” vi, p. 86, pl. xxviii, fig. 12.
Proteoides lancifolius, Heer.
“ Quedlinb. F1,” p. 12, pl. iii, figs. 5, 6.

Leaves narrowly lanceolate, narrowed in the upper part, very entire.

Two specimens, Nos. 63 and 76, of the Museum of Comp. Zool. of
Cambridge, seem referable lo this species. The first is a fragment of a
linear-lanceolate leaf narrowed upward to an inclined apparently obluse
point, 8 to 9 centimeters long, 11 millimeters broad in the middle, the
base destroyed. The medial nerve is narrow, and the thin lateral veins,
two of which are seen near the base, come out at a very acute angle of
divergence and are soon effaced upward.

The other leaf is larger, 16 millimeters broad in the middle, 8 centi-
meters long, lanceolate, gradually equally narrowed hoth ways, obtuse at
the apex. TIts medial nerve is flat, somewhat broader, 1 millimeter near
the base, wherefrom two lateral nerves ascend at a very acute angle of
divergence (about 10°), and no other veins are distinct up to above the
middle of the leaf, where a few alternate ones come out at a broad angle
of divergence, curving up as in fig. 6 of Heer, loc. cif. Except that this
leaf is slightly broader the characters are identical.

Hab.—Near Fort Harker, Kansas. Chs. Sternberg.
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- EMBOTHRITES, Ung.
Embothrites (?) daphneoides, Lesgx.
“ 1. 8. Geol. Rep.,” vi, p. 87, pl. xxx, fig. 10.
From the comparison of a number of well-preserved specimens of
Andromeda Parlatorii, Heer, recently received from Kansas, I am disposed
to consider this fragment as referable to this last species.

LOMATIA, R. Brown.

Lomatia? Saportanea, Lesqx.
Plate I1I, Fig. 8 (enlarged).

Hayden's “ Ann. Rep.,” 1874, p. 346.
Todea Saportanea, Lesqx., “U. 8. Geol. Rep.,” vi, p. 48, pl. xxix, figs. 1-4.

Leaves compound, linear in outline; ultimate divisions membranaceous or sub-
coriaceous, narrowly lanceolate, acute, connate by the deeurring base forming a nar-
row nerved wing to the rachis; medial nerve strong and straight, continuous to the
apex; secondary veins simple, close, parallel, diverging at an acute angle in passing up
close to the borders, which they follow in simple bows; tertiary veins shorter, anasto-
mosing with the secondary ones by oblique diversely inclined veinlets.

The ultimate divisions of the leaves are parallel-oblique or somewhat
curved downward, alternate or sub-opposite, a disposition similar to that
of the divisions of the pinne of a number of species of ferns. They are
gradually decurrent on the rachis, following it downward as a narrow-
veined or smooth margin. The venation of the leaves is distinetly seen
on the enlarged fragment, fig. 10.

My first impression in regard to these remarkable and fine vegetable
remains was that they represented an extinct kind of fern. I even sup-
posed that, considering the peculiar disposition of the leaflets and their
venation, which is sometimes mixed with curved lines, we had here vege-
table remains of a new type, constituting a link of transition between the
ferns and the plants of a higher order. The segmentation of the leaves is
similar to that of some species of fossil ferns, Sphenopteris desmomera,!
for example, which, according to the remarks of the author, has no relation
to any living fern; also related to the fragments described by Debey and
Ettingshausen?® under the generic name of Monkeimia. For not only have
they a similar division of the pinne, but, as seen in fig. 6, the nervation

18aporta, “ Plantes fossiles des lits & poissons de Cérin, p. 22, pl. xiv.
2 % UTrweltlicher Acrobryen,” p. 31, pl. iv, figs. 1-10,
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is somewhat analogous, the numerous parallel secondary veins curving
up along lhe borders, some of them nnited by oblique veinlets.

Competent observers in Europe have contradicled these views and
referred the fossil fragments to the Proteaceee, comparing them to some
species of Lomatia; and later I have received from the Oligocene of Floris-
sant a large number of specimens, partly figured (pl. xliii), whose relation
both with the Cretaceous species and with living specimens of Profeacee
is evident.

Lomatia Saportanea, var. longifolia.

Leaves larger, divisions longer and broader.

None of the lateral leaflels are preserved entire, but from the frag-
ments they are at least 8 or 9 centimeters long, though comparatively
narrow, only ¢ to 1 centimeter broad. The upper leaflets, two pairs of
which are preserved, with the terminal upon one of the specimens, are 6
centimeters long and 7 millimelers broad, the terminal having the same
size and characters.

Besides the difference in the size of the leaflets, these appear a little
more distinctly coriaceous, and their surface is smooth without any trace
of venation. Better specimens may prove this to be a different species.

Hab.—The specimens from which the variety is described are from
Morrison, Colorado, procured by A. Lakes. The others, first deseribed,
are from Kansas,

LAURACEA.
LAURUS, Linn.

Laurus Nebrascensis, Lesqgx.
“U. 8. Geol. Rep.,” vi, pl.74, p. x, fig. 1; pl. xxviii, fig, 14.
Laurus macrocarpa, Lesgx.
“U. 8. Geol. Rep.,” vi, p. 74, pl. x, fig. 2.
Laurus protemfolia, Lesqx.
Plate 11T, Figs. 9, 10; XVI, Fig. 6.
Hayden's ““Aun. Rep.,” 1874, p, 342, pl. v, figs. 1, 2,

Leaves subcoriaceous, broadly lanceolate, gradually narrowed from below the
middle into a long blunt acumen, more rapidly attenuated to the base; medial nerve
straight or slightly curved; lateral nerves slender, camptodrome, parallel, except the
lower pair slightly more obligue. '

The leaves vary in size from 9 to 16 centimeters long and 2% to 3%
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centimeters broad at or below the middle. The secondary veins, distinetly
curved in passing from the midrib to the borders, are more or less distant,
rarely separated by shorter tertiary veins cut at right angles by strong
nervilles, which are simple or anastomosing in the middle, the upper ones
ascending to the borders. The areolation is not seen, the surface appear-
ing punctulate or closely dotted by small areoles.

In my first description of this species, L. ¢., I compared it to Proteoides
daphnogenoides, from the shape of the leaves only. This affinity is distant.
By the form of the leaves this species rather resembles Ficus Krausiana,
Heer, and F. Beckwithii, described above. Its venation is thal of Lawrus
Nebrascensis, from which it differs by the narrower medial uerve, fhe
secondary veins more slender and more curved in passing to the borders,
the prolonged point of the leaves, ete.

Hab~—Near Fort Harker, Kansas. Cks. Sternberg. Recently found at
Morrison, Colorado, by 4. Lakes.

Laurus? modesta, sp.nov.
Plate XVI, Fig. 4.

Leaves small, linear-oblong, cuneate to the petiole; midrib thick; secondary veins
irregular in distance, camptodrome, following c¢lose to the borders in prolonged eurves.

There is only a fragmentary specimen of a small, apparently linear-
lanceolate leaf (point broken), whose relation is not positively ascertained.
The nervation is like that of Lawrus primigenia, Ung., in Sap. “Et.,” 2,1,
p. 89, pl. i, fig. 8, the lateral veins at about the same distance and obligue
in the same degree, curving high and close to the horders; bul no trace of
areolation is distinel. This fragment is also related to Myrtophyllum
pusillum, Heer, “Quedl. FL,” p. 14, pl. iii, fig. 10, represented by a still
smaller fragment of leaf, round at base, with secondary veins curved and
following high along the borders.

Hab.—Near Morrison, Colorado. H. C. Beckwith.

PERSEA, Gertn,

Persea Leconteana, Lesgx.
““U. 8. Geol, Rep.,” vi, p. 75, pl. xxviii, fig. 1.

Persea Sternbergii, Lesgx.
“T, 8. Geol. Rep.," vi, p. 76, pl. vii, fig. 1.
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CINNAMOMUM, Burm.
Cinnamomum Scheuchzeri? Heer.
“10. 8. Geol. Rep.,” vi, p. 83, pl. xxx, figs. 2, 3.

Professor Heer considers the reference of these leaves to €. Scheuchzeri
as uncertain; for though the form of the leaves is much the same, the
middle nerve is too thiek for that species, especially foward the point.
Saporta is also of opinion that the presence of C. Scheuchzeri in the Cre-
taceous is very improbable, as in Europe this species is essentially in the
upper Miocene. In his paper (“Descriptions of the fossil plants collected
by Mr. George Gibbs™), Professor Newberry doubtfully refers to Cinnamo-
mum Heerii, Lesqx., some leaves whose affinity of nervation is in his opinion
with €. Scheuchzeri or C. lanceolotum. Following Professor Heer’s opinion,
I had changed the original name of the “Rep.,” l. ¢., to that less definite
of Daphnogene cretacee (Hayden's “Ann. Rep.,” 1874, p. 343); but if
specific identification is not ascertainable from the fragmentary specimens
obtained thus far, the close relation is at least indicated by the old name,
which should, therefore, be preserved. Another reason against the change
of name is the intimate relation, or perhaps identity, of the Cretaceous
C. Heerii, with a Tertiary species of the genus.

Cinnamomum Heerii, Lesqgx.
“717. 8. Geol. Rep.,” vi, p. 84, pl. xxviii, fig. 11.

Leaves thick, coriaceous, very entire, ovate, taper-pointed, rounded at the base to
a short petiole; lateral nerves emerging a little above the base, ascending higher than
the middle of the leaves, branching outside.

There is scarcely any modification to be made to the description of
the “Rep.,” I. ¢., which I am able now to complete from a recently pro-
cured specimen of an entirely preserved leaf. This leaf, 9 centimeterslong
without the petiole (1 centimeter long), is broadest above the base, rounded
to the petiole, joining it in an abruptly and short declining curve, and
tapering above lo a somewhat acute or merely blunt point. The medial
nerve is broad and deep, enlarged to the base from the point of union of
the lateral primary nerves 7 millimeters above the top of the petiole, grad-
ually narrowed upward but distinet or persistent to the apex. The lateral
nerves though thick are not as strong as the midrib, ascend in slightly
curving inward up to nearly the second pair of secondary veins, where

=%
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they are effaced near the borders. The secondary veing, two pairs, are
alternate, distant, much curved in ascending high toward the borders, the
lowest joining the medial nerve above the middle of the leaves, while {rom
the base downward to the fork of the primary nerves the area is filled by
a series of thin nervilles derived at right angles from the midrib. The
lateral primary nerves are divided in numerous lateral branches, 5, 6
curving in passing oulside toward the margins, where they become effaced.

This leaf is well enough represented by the figure in “U. 5. Geol.
Rep.,” vi, made from a specimen whose borders had been ground from the
middle downward and rounded to the point of union of the lateral nerves
in such a way that the relative position of the nerves to the base of the
leaf could not be ascertained, nor the disposition of the borders in joining
the petiole. The size of the newly-found leaf is larger and its broadest
point is close toward. the base. '

Excepting this last character, and its thinner venation, the Cretaceous
leaves are very similar to those deseribed from the Mississippi Eocene as
O, Mississippiense, lately identified with numerous leaves of €. affine, of the
Laramie and Carbon Groups. These are of about the same size, but
all are rather oval-acuminate than ovale, the broadest part being in the
middle. In €. polymorphum, to which both the Crelaceous and Tertiary
species have been compared, the leaves are broader above the middle.

The specimen figured in “U. S. Geol. Rep.,” vi, . ¢., came from near
Ellsworth, Kansas. That of Nanaimo was, as far as 1 can recollect, in a
still more imperfect state of preservation, and as I have not preserved a
copy of the plates delivered to Dr. Evans, which have never been published,
I am unable to see, if, indeed, the leaf of Nanaimo is identical with that of
the Dakota Group. This, however, could not force a definite conclusion
of the age of the flora of Nanaimo, as the Cretaceous type of Cinnamomum
‘appears preserved with very little modification in the different Tertiary
stages of this conlinent.

OREODAPHNE, Nees.
Oreodaphne cretacea, Lesqx.
“U, 8. Geol. Rep.,” vi, p. 84, pl. xxx, fig. 5.

A fine leaf of this species recently found in Kansas (No. 215, Coll. of

the Museum Comp. Zool., Cambridge) has all the characters of the leaf
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figured. It differs merely by the secondary nerves not being as thick.
The areolation is not distinet.
SASSAFRAS, Nees,
Sassafras Mudgei, Lesgx.
“10. 8. Geol. Rep.,” vi, p.78, pl. xiv, fige, 3, 4; xxx, fig. 7.
Sassafras acutilobum, Lesgx.
Plate V, Figs. 1, 5.

“11, 8, Gleol. Rep.,” vi, p. 79, pl. xiv, figs. 1, 2.

The form appears specific, as it is represented by leaves of very differ-
ent size and always with the same characters. All the lobes are very
entire, the lateral either broadly diverging, somelimes nearly at right angles
to the midrib or erect; the venation is distinet but not coarse. The leaf,
fig. 5, is one of the smallest seen of this species. The largest measures
12 to 14 centimeters long without the petiole, or slill more, for I have seen
from Kansas a fragment, only the middle lobe, 10 centimeters long from
the sinuses to the apex and 4 centimeters broad. As the lateral lobes
greatly vary in their divergence, of course the width of the leaves differ
much. The species is especially abundant at Thomson Creek, near Fort
Harker, with 8. erefacewm and other forms of the same type.

SASSAFRAS (Araliopsis), Lesqx.
Sassafras (Araliopsis) cretaceunm, Newby.

“Later Ext. F1.,” p. 14; “Illuastr,” pl, vi, figs. 1, 4 (fragments of leaves). Lesqx., “U. 8. Geol. Rep.,” vi, p. 80,
pl. xi, figa, 1, 2; xii, fig, 2.

Sassafras (Araliopsis) obtusum, Lesgx.
8. eretacewm, var. obtusum, Lesqx., “ U, S, Geol, Rep ,” v, p. 80, pl xii, fig. 3; xii, fig. L.

This form should be considered as specific, not merely on account of
its shorter, more obtuse lobes, but particularly of the venation, which is
much coarser than in the preceding species. The primary nerves, espec-
ially, are much broader and sharply cut. It is found with 8. eretacewm at
Thomson Creek; but it is also found by itself alone in other localities.

Sassafras (Araliopsis) mirabile, Lesqx.

“T. 8, Geol, Rep.,” vi; p. 80, pl. xii, fig. 1,
Platanus latiloba, Newby., * Later Ext. FL,” p.23; “Illunstr.,” pl.ii, fig. 4.

To lhe characlers indicated in “Rep.,” vi, may be added the thick
coriaceous substance of the leaves, which in small specimens appear
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horny; the great divergence of the lateral lobes nearly at right angles
to the medial nerve and also generally curved down; the middle lobe is
always comparatively short and broad.

Sassafras (Araliopsis) dissectum, sp. nov.

Leaves very large, long and narrowly cuneate to the petiole, palmately five-lobate
by subdivision of the lateral lobes diverging at an acute angle from the medial one.

The leaves of this form are very large, some measuring 22 centimeters
from the top of the petiole o the apex, 20 centimeters between the extrem-
ities of the lateral lobes. The base is narrowly cuneate, long, decurring
to the petiole; the three primary divisions are joined in obtuse but narrow
sinuses; the lateral ones at an acute angle of divergence are cut into two
short obtuse dentate lobes, while the middle one is taper-pointed, not
lobed, but deeply undulate-dentate. This form might be considered as a
var. of 8. mirabile, but if differs greatly in the general facies, the lateral
lobes oblique erect lobed and unequilateral, the lateral primary nerves
alternating at base or joined to the medial at a distance from each other,
the long lanceolate undulate-dentate middle lobe and in the nervation,
the primary nerves being thick indeed, while the secondary nerves and
their branches are thin, generally effaced along the borders,

Hab.—This form has not heen seen among the numerous specimens
of fossil plants examined from the Dakota Group unlil recently. Itis
represented in the collection of the Museum of Comp. Zool. of Cambridge
by a number of fine specimens, all obtained from 3 and 7 miles north of
Fort Harker by Chs. Sternberq.

Sassafras (Araliopsis) recurvatum, Lesqgx.
Platanus recurvata, Lesgx., U, 8. Geol. Rep.,” vi, p. 71, pl. x, figs, 3-5.

Leaves three to five palmately lobed; lobes nearly equal in length, the medial
broader; lateral nerves curving downward, either simple with mere secondary veins or
forking above the base; lobes undulate or obtusely dentate on the borders.

This form is evidently transient in its characters. By the cuneate
and decurrent base of the leaves joining the petiole at a distance below
the point of union of the three primary veins and by the trilobate division,
it is a Sassafras. But by the irregularity of the lobes or the subdivisions
of the leaves in lobes and teeth, it seems referable to PZatmms, while a
tendency to become five-lobate by the forking of the lateral nerves is a
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character of the Aralizcew. This last character is still more marked in
the following species. _ ‘

This form is very rare. Except the specimens figured in the “Rep.,”
I. ¢., I have not seen any idenlifiable with it, except a well-preserved leaf,
No. 148, counterpart 105, of the Museum Comp. Zool., Cambridge, which
in all its characters, especially by its peculiar nervation, represents in a
diminutive form fig. 3 of pl. x. The lateral nerves join the.medial only a
little above the base of the leaf, and the lower pair of secondary nerves
follow upward along the borders and by an inward curve anastomose with
the outside curved end of the second pair above the middle of the leaf.

Sassafras (Araliopsis) platanoides, sp. nov.
Plate VII, Fig. 1.

Leaves narrowly cuneate from the middle downward, palmately five-lobate in the
upper enlarged part; lobes short, the upper half-round or obtuse, apiculate, the lower
deltoid-acute; primary nerves tripartite from far above the base of the leaves; lateral
perves branching in the middle, primary and secondary divisions passing out to the
points of the lobes.

The leaf figured is 13 centimeters long from the point where it joins
the enlarged medial nerve in gradually decurring to it, and 11 centimeters
broad between the lower lateral lobes, which, though shorter than the
upper ones, are turned outside, while those above are directed upward;
the point of union of the veins is 2% centimeters above lhe base of the
leaf, the medial nerve underneath being 3 millimeters thick or three limes
as broad as the medial nerve above the division. The lobes are of a
peculiar shape, the lower ones deltoid-acute, short, about 1 millimeter
long; the upper ones longer, rounded and narrowed to a blunt apex; the
terminal is of the same shape but still longer; all are joined in obtuse
sinuses.

The close relation of this leaf to Platanus Heerii, “U. S. Geol. Rep.,”
vi, pl. ix, figs. 1, 2, will be easily recognized; but still, the long narrowly
wedge-form base, the subdivision of the lateral primary nerves, are char-
acters represented in Araliopsis, especially in the preceding species, so that
it is extremely difficult to say with which of these generic divisions this
kind should be identified.

Hab.—Near Clay Center, Kansas, H. €. Towner, from a figure com-
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municated. Buat other leaves of the same characters, only a little smaller

(Nos. 694, 672, Museum Comp. Zool., Cambridge), have been found by

Chs. Sternberg, on Thomson Creek, 7 miles south of Fort Harker.
Sassafras (Araliopsis) subintegrifolium, Lesgx.

“T. 8. Geol. Rep.,” vi, p. 82, pl.iii, fig. 5.

From a number of specimens more or less similar to those of the leaf
figured “U. S. Geol. Rep.,” vi, L. ¢., I believe it represents only a deforma-
tion of 8. erefacewm, especially of its variety obfusum. 1 have, however,
received quite recently, from North Kansas, leaves of Sassafras perfectly
entire or lobate on one side only, identical in shape and size with the
leaves of Sussafras officinale commonly found also enlire, bilobate or tri-
lobate. They were sent by Mr. L. C. Mason, of Delphos.

ARISTOLOCHIACE A.
ARISTOLOCHIA, Tourn.

Aristolochia dentata, Heer,

“Phyll, Crét. du Neb.,” p. 18, pl. ii, figs. 1, 2; Lesqx., “T. 8. Geol. Rep.,” vi, p. 87, pl. xxx, fig. 6.

DIOSPYRINE.E.

SAPOTACITES, Ett.
Sapotacites Haydenii, Newby.
“ Later Ext. F1.,” Catal,, p. 8; “Illustr,” pl. v, fig. L.

No description is given of this species. The leaf, of medium size, is
obovate, slightly emarginate at the obtuse apex; secondary nerves at an
acute angle of divergence, close, curved in passing up toward the borders,
divided by short oblique veins detached from both sides of the lateral nerves.

Hab—Nebraska. Dr. F. V. Hayden.

DIOSPYROS, Linn.
Diospyros primaseva, Heer.
“Phyll, Crét. du Neb.,” p. 19, pl. i, figs. 6, 7; Newby., “ Later Ext. FL,” Catal., p. 8; “Illustr,” pl. iii, fig. 8.

Leaves oblong-oval, very entire, rather obtuse at the apex; secondary veins flex-
uous, branching, camptodrome.

The author compares it to his D. aneceps of the LEuropean Miocene,
and to D. Alaskana of the same formation of Alaska. The species is not
rare in Kansas.
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Diospyros ambigua,! Lesgx.
D. anceps, Leagx., “T. 8. Geol. Rep.,” vi. p. 89, pl. vi, fig, 6.

Diospyros rotundifelia, Lesqgx.
‘0. B. Geol. Rep.,” vi, p. 89, pl. xxx, fig, 1.

ERICACE &.

ANDROMEDA, Linn.

Andromeda Parlatorii, Heer.
“Phyll, Crét. du Neb.,” p. 18, pl. i, fig. 5; Lesqx., “U. 8. Geol. Rep ,” vi, p. 88, pl. xxiii, figs. 6,7; xxviii, fig. 15.
Andromeda affinis, Lesqx.

Plate 1T, Fig, 5.
Hayden's ““ Ann. Rep.,” 1874, p. 348, pl. iii, fig. &,

Leaf thick, narrowly lanceolate, acuminate, entire; medial nerve comparatively
thiek; lateral veins close, parallel, at an acute angle of divergence, camptodrome.

The leaf, 5 centimeters long, 11 millimeters broad in the middle, is
gradually narrowed downward to the petiole and upward to a somewhat
long acumen; the angle of the lateral nerves is 30°; the areolation is
composed of round or gquadrate polygonal minute areoles.

This species is closely allied to the preceding; the veins are less
oblique and more curved.

Hab—Spring Cafion, with fragmentary leaves of 4. Parlatorii. Dr.
F. V. Hayden.

ARALIACEAZE.

ARALTA, Linn.

Aralia formosa, Heer.

Plute XTI, Tligs. 3, 4.
Heer, * Moletein F1.,” p. 18, pl. viii, fig. 3.

Leaves petioled, triple-nerved, trilobate; lobes dentate, blunt at the apex.

This species, as represenfed by American specimens, though positively
identified, presents a few unimportant points of difference. In Heer’s
figures the base of {he leaves is wedge-form and the divisions oblique;
in those which I have for examination the middle lobe is oval or lance-

1The name of this species is changed as preocoupied by Heer.
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olate, the lateral linear lanceolate, not enlarged in the middle, as far
as seen from the one partly preserved, and the borders are obtusely serrate
from near the base. In Heer’s figures the medial lobe is shorter and nar-
rower, and it is, like the other, denticulate only in the upper part. The
secondary veins are not very dislinct; a few, of which the base only is
seen, are parallel, close, at an open angle of divergence. The leaves are
thick; the petiole is not preserved, bul as seen in Heer's specimen it is
short and thick.

Heer compares this species for the shape of the lobes to 4. Japonica,
which, however, has the leaves five-lobed, and indicates its relation to 4.
primigenia of Mount Bolca and of Alumbay.

Ilab.—Near Morrison, Colorado. H. €. Beckwith.

Aralia Saportanea, Lesgx.
Plate VIIL, Fige. 1, 2; IX, Figs. 1, 2.
Hayden's “ Ann. Rep.,” 1874, p. 350, pl. 1, fig. 2.

Leaves large, sub-coriaceous, triple-nerved and five-lobate by division of the
lateral nerves, fan-shaped in outline, narrowed in a curve or broadly cuneate, and
decurring to a long slender petiole; lobes narrowly lanceolate or linear-lanceolate,
acute or blunt at the apex, equally diverging, distantly dentate from below the middle
upward ; secondary nerves sub-camptodrome.

This beautiful species is known by numerous finely preserved speci-
mens. The leaves, 9 to 20 centimeters long from the top of the petiole 1o
the summit of the middle lobe, are of the same width between the points
of the lower lateral lobes; the petiole is long and comparalively slender,
though appearing thick upon one of the specimens, probably enlarged and
flattened by compression. The preserved broken part on one of the leaves
measures 5 centimeters. The lobes cut down to about two-thirds of the
leaves are narrowly lanceolate, slightly narrower near the obtuse sinuses,
equally diverging, the lower Jateral ones much shorter, curved down, and
decurring to the base of the leaves. The leaves, triple-nerved from the
division of the primary nerves a little above the base, become five-nerved
from the forking of the lateral nerves at a short distance from their base.
The secondary veins emerge al an acute angle of 30°, curve in ascending
to the borders, and sometimes enter the teelh by their ends; the upper
more generally follows close to the borders in festoons, emitting under the
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teeth short branches which enter them. There are not any intermediate
tertiary veins, but the nervilles are strong, often continuous, an astomosing
in the middle of the areas and forming by subdivisions a small quad-
rangular areolation (pl. viii, fig. 1). The typical relation of these Aralia
leaves is marked with Saussafras (draliopsis) cretacewm and S. mirabile,
though the generic and specific characters are far different.

Hab.—South of Fort Harker. Cks. Sternbergq. A number of splendid
specimens have been found all at the same locality near Brookville, Kansas,

Aralia gquinguepartita, Lesgx.
“U. & Geol. Rep.,” vi, p. 90, pl. xv, fig. 6.

Of this species, described, [. ., from two fragmentary specimens, I
have now seen some- better leaves. One, the largest, is 16 centimeters
long from the top of the petiole to that of a lateral lobe preserved entire.
It is deeply divided into six narrow oblanceolate lobes, obscurely dentate
toward the apex, the lower lateral nearly entire. The medial lobe, 2 centi-
meters broad above the middle, is only 1 centimeter broad near the sinus,
Though somewhat thick, the leaves are rather membranaceous than cori-
aceous, the upper face smooth. The lateral veins are obsolete, appearing
very thinly distributed, about like those of A. Saporfanea. The division
of this leaf in six is abnormal; the primary laleral nerves on one side
fork twice and therefore form three lobes, while on the other side the lat-
eral nerves fork once only and have thus two divisions only.

Hab.—The best specimens seen of this form are from south of Fort
Harker. Chs. Sternberyg.

Aralia Towneri, Lesgx.
Plate VI, Fig. 4.
Hayden's “Aun, Rep.,” 1874, p. 349, pl. iv, fig. 1.

Leaf large, coriaceous, polished on the upper face, irregularly five-lobed to below
the middle; lobes entire, oblong, obtusely pointed; primary nerves in three, from near
the top of the petiole, the lateral ones forked at a distance from the base; secondary
‘veins open, variable in distance, very curved in passing toward the borders, campto-
drome, separated by short tertiary veins parallel to them or at right angles to the midrib. _

The leaves of this fine species are, as seen from another better pre-
served specimen, 15 centimeters long from the top of the petiole and 22 to
24 centimeters broad between the points of the lobes, which, descending
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much lower than the middle, are 7 to 10 centimeters long and 3 to 3% centi-
meters broad. The primary nerves are comparatively narrow; the form of
the lobes is oblong, the point somewhat obtuse, the sinuses broad and also
obtuse. The secondary nerves distant, nearly simple, at an open angle of
divergence, pass toward the borders in curves and follow them in festoons,
anastomosing by nervilles with lhose above. They are generally sepa-
rated by shorl fertiary veins forming by ramifications in more or less
oblique directions, square or polygonal, large meshes.
Hab—Clay Centre, Kansas. Z. . Towner.

Aralia subemarginata, sp nov.

Leaves of medinm size, thick, coriaceous, five-palmate, euneate to the base; lobes
cut to the middle of the leaves, entire, obovate, rounded or emarginate at the apex;
DPrimary nerves in three, the lateral forking near the base; venation camptodrome.

The lobes of this leaf are nearly equal in length, about 5 centimeters
long from the narrow obtuse sinuses, 5 to 6 centimeters broad in the
upper part; lateral veins few, dislanl, 3 or 4 pairs, some of them forking
on the lower side, much curved in passing to the borders. This species
is closely allied to the preceding, differing by the short, obovate, rounded
or emarginate lobes and the nervation. The only specimen seen is No.
810 of the Museum Comp. Zool., Cambridge.

Hab.—Three miles southeast of Forl Harker, Kansas. Chs. Sternberg.

Aralia tenuinervis, sp. nov.
Plate VII, Fig. 4.

Leaf small, truncate at base, palmately five-lobed ; lobes much diverging, lance-
olate or linear-lanceolate, acute; sinuses broad and obtuse; primary nerves thin, flex-
uous, apparently diverging from the same point near the base of the leaf; lateral veins
close, parallel, camptodrome.

The base of the leaf is destroyed and the point of union of the lateral
nerves is not seen. It appears to be about like that of fig. 3 of the same
plate, a leaf related by its shape. The thin primary nerves, the close
lateral thin veins, separate this species from all the others described above.
Its type is that of Aralia angustiloba, Lesqx., of the Chalk Bluffs of the
Gold-gravel formation of California.

Hab.—Clay County, Kansas. . €. Towner.
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Aralia radiata, sp. nov.

Plate VII, Figs. 2, 3.

Leaves small, palmately five-lobed; base truncate and abruptly declined to the
petiole; lobes equally diverging, lanceolate-acuminate, the lower at right angles to the
medial nerve; primary nerves in three or five united near the basilar border of the leaves.

This description and the figures of this species are made from sketches
communicated by Mr. H., C. Towner, the discoverer. As I have seen a
poorly preserved specimen only, apparently representing the species, I am
unable to give more details on the characters. In fig. 2 the lateral nerves
are branching a little above the base. This division is observed in most
of the Cretaceous leaves I have deseribed of this genus, and it is especially
from this kind of nervation that I have considered them as referable to
Aralia. Butin fig. 3 the primary veins are in five from the base, and this
is a character of Sterculie. The greal similarity of the leaves cut to lwo-
thirds of their length into lanceolate, gradually cuneate lobes, the habitat
at the same locality, seem to prove that they represent the same species.

Hab.—Clay Centre, Kansas. H. C. Towner.

Aralia conereta, Lesgx.

Plate IX, Figs. 3, 4, 5.
Hayden's " Aun, Rep.,” 1874, p. 349, pl. iv, figa. 2, 3, 4,

Leaves small, very thick, coriaceons, palmately five-lobed to below the middle,
broadly cuneate and curving to the petiole; lobes linear or narrowly lanceolate, very
entire; primary nerves three, from a little above the border base of the leaves, the
lateral forking, all thick, flat, and deep by impression, preserving nearly the same size
to the top of the obtusely-pointed leaves.

The leaves vary in diameler from 5% to 8 cenlimelers between the
points of the lateral lobes, being shorter than broad. The secondary
nervation and areolation are lolally obsolele, Fig. 4 is a remarkable form.
On account of the rounded base of the leaf the lobes are not as widely
divérging and the sinuses narrower. The essential characters, great thick-
ness of leaves, broad percurrent primary nerves, the size also being lhe
same, the difference cannot be considered as specific.

Hab.—Clay Centre. H. C. Towner. Bluff Creek, Ellsworth County,
Kansas. Chs. Sternbery.
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HEDERA, Linn.
Hedera ovalis, Lesgx.
U, 8. Geol. Rep.,” ¥i, p. 91, pl. xxv, fig, 3; pl. xxvi, fig. 4.
Hedera Schimperi, Lesqx.
Plate IV, Fig. 7.

Ilayden's “Ann. Rep.,” 1874, p. 351, pl. vii, fig. 5.

Leat sub-reniform, broader than long, rounded at the top, abruptly narrowed or
obliquely sub-truncate to the petiole, three-nerved from a little above the base; lateral
nerves curving and more or less oblique toward the borders, anastomosing by thick
branches and veinlets with the divisions of short distant secondary veins eurving
along the borders and entering by short veinlets the distant slightly marked denticula-
tions of the margins,

The leaf is coriaceous, 6} cenlimeters broad and 6 centimeters long
withoul the petiole, which is only 7 millimelers long. As seen on the
specimen il appears enlarged to a point of attachment, notl very distinet,
however. The lateral veins are inclined on one side toward lhe medial
nerves: on the other they rather tend down or toward the borders; the
veinlets all nearly at right angles, anastomosing with the divisions of
lhe secondary veins, form an irregular areolation of angular, square, or
polyzonal meshes. The areolation is of the same character as in the
preceding species, and is analogous to that of Greviopsis tremuleefolic and
of Cissus ampelopsidea, Sap., and recognizable also in the following species.

Hab—South of Fort Harker. Chs. Sternberg.

Hedera platanoidea, Lesgx.
Plate I, Figs. 5, 6.
Huyden's “ Ann. Rep.,” 1874, p. 851, pl. iii, fie. 3.

Leaf small, broadly ovate, rounded at the top, truncate at base, short petioled,
entire, triple-nerved at a short distance above the basal borders of the leaves; primary
nerves craspedodrome,. .

The leaves, five lo six centimeters in diameter, are about as broad as
long; the borders are entire, though somewhat forced outside over the
points of the primary nerves and thus very obscurely and obtusely tri-
lobate. The lowest branches of the primary lateral nerves follow the bor-
ders in festoons along the base of the leaves as in the preceding species,
and there is also under the primary nerves a pair of marginal veinlets at

CF 3
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right angles to the midrib. The secondary veins and their divisions all
reach to very near the borders, even seem to reach them, anastomosing al
their ends with a veinlet which follows close to the margins in successive
short curves like a marginal vein. The nervilles are strong, more or less
at right angles to the nerves, not continuous, anastomosing in the middle
of the areas, composing a net of large irregular quadrangular or polygonal
meshes. The surface of these leaves is rough, the venation deep and dis-
tinct, the substance thick, nearly coriaceous; the short petiole (7 milli-
meters long) is enlarged at the base.
Hab.—Near Fort Harker. Chs. Sternberg.

AMPELIDE . A.
CISSITES, Heer.

Leaves more or less deeply trilobate by the exteunsion of the lateral primary
nerves always in three, rounded and broadly cuneate to the base; lobes deltoid or
round, entire or dentate, sometimes lobed ; gecondary nerves mostly camptodrome.

Under the name of Cissifes insignis, and without definition of the genus,
Professor Heer has described a fragment of leaf-which has apparently a
degree of affinity to those which I place under this generic division. The
leaves are closely allied to Araliopsis by the primary nervation always
being trifid generally from a distance above the basal borders, and by the
areolation and the more or less distinetly trilobate division. The second-
ary veins are generally camptodrome.

Cissites insignis, Heer.
“Phyll. Crét. da Neb.,” p. 19, pl. ii, figs. 3 (4 restored).

Leaves coriaceous, palmitely deeply trilobate; lateral lobes very unequal, lobes
crenate at the apex,

This leaf is very coriaceous, triple-nerved, deeply palmately trilobale.
The lower part of the lower lobe is larger than the upper, which is entire
and bears three obtuse teeth toward the base; the secondary veins are
thin, anastomosing in curves at a distance from the borders.

Cissites salisburis folius, sp. nov.

Sassafras obtusum, Lesqx., “ U. 8, Geol. Rep.,” vi, p. B, pl xiii, figs. 2, 4.
Populites salisburiofolins, Lesqx., “ Am. Jour. of Bci and Arts,” xlIvi, 1868, p. 94.

These leaves, first described as Populites, then as Sassafras or Arali-
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opsis, and now as Cissites, have indeed some characters which relate them
to Araliopsis. They are palmately trilobate, have about the same form as
Araliopsis cretaceus var. obtusus, and an analogous distribution of the
nerves and secondary veins, They differ much by the thin texture of the
leaves and the disposition of the lobes to become more or less obtusely
and distinctly dentate at the apex, as seen by figs. 2 and 4. The rapidly
narrowed base and the very long petiole give to them a peculiar fan-like
shape. Their relation to this group seems indicated by their affinity to
Clissites insignis.
Cissites Harkerianus, Lesqgx,
Plate 111, Figs. 3, 4.

Hayden'’s “Ann. Rep.,” 1874, p. 352, pl. vii, figs. 1, 2.
Sassafras (Araliopsis) Harkerianum, Lesqx., “ U. 8. Geol. Rep.,” vi, p. 81, pl. xi, fig. 4.

Leaves coriaceous, broadly rhomboidal in outline, and cuneate to the petiole,
palmately sub-trilobed; lateral primary veins joined at a short distance above the base;
secondary veins and their divisions camptodrome.

The leaves figured here are smaller than fig. 4, pl. xi, of the “W. 5.
Geol. Rep.,” vi; but this is the only difference, and a number of specimens
have been found of leaves of intermediate size. The nervation is, of
course, more or less pronounced, according to the face exposed upon the
stone. The relation of this and the preceding species to Araliopsis is
easily remarked. ,

Qissites affinis, Lesqgx.
Platanus afinis, Lesqx., “U. §. Geol. Rep.,” vi, p. 71, pl. iv, fig. 4; xi, fig. 3.

Leaves coriaceous or sub-coriaceous, triple-nerved from near the base, sub-trilobate,
rounded in narrowing to the petiole, broadly deltoid to the apex; borders marked by
short distant teeth at the points of the excurrent nerves and their branches.

Cissites acuminatus, Lesqgx.
Plate V, Figs. 3, 4.
Hayden’s “ Ann. Rep.,” 1874, p. 353, pl. v, fig. 1.

Leaves deltoid from the middle to the acute point, rounded from the middle down-
ward to the petiole, triple-nerved from the base.

These leaves, 7 to 8 centimeters long and nearly as broad, much
resemble those of the preceding species; they differ merely by the horders
being entire, the secondary nerves more numerous and camptodrome. In
fig. 4 the points of the lower pair of these lateral nerves reach to the borders



68 DESCRII'TION OF SPECIES.

and force them outside, forming short teeth. The difference belween {his
and the preceding form becomes, therefore, less marked and may not be
considered of specific value. Bul the same remarks ean be made on the
numerous transilional forms of this peculiar flora, as it has been remarked
already.

llab—Near Forl Harker. Chs. Sternberg.

Cissites, HMeerii, Lesqgx.
Plate V, Fig. 2.
Hayden's “Ann. Rep ” 1874, p. 353, pl. v, fig. 3.

Leaf fan-shaped in outline, broadly cuneate to the base from above the middle,
divided at the upper border into five nearly equal acute lobes separated by broad
sinuses; primary nerves trifid from above the basal border of the leaf, ascending with
the lower pair of secondary nerves to the points of the teeth; upper lateral veins and
all the subdivisions eamptodrome.

Though the base of the leafl is destroyed its outline is clearly defined
by the preserved parl of the borders and the direction of the lateral pri-
mary veins. Excepl (hal the [wo lower secondary nerves ascend to the
points of two lobes, the nervation of the leaf is of the same type as that
of the lwo preceding species. Though Lhe close relation of these leaves
is evident, this one cannot be compared to Araliopsis. It therefore,
authorizes a separation of this group, which by its characlers is related to
the Ampelidece, especially to Cissus.

Hab—Near Fort Harker, Kansas. Chs. Sternberg.

Ampelophyllum, Lesgx.
Hayden's “ Ann, Rep.,” 1874, p. 354. '

Leaves ovate or obovate, obtuse, entirve, narrowed to a long petiole, or sub-cordate,
palmately three-nerved from above the base; nerves flexuous, branching on both sides,
ascending to the borders.

Ampelophyllum attenuatum, Lesgx.
Plate TII, Fig. 2.
Hayden’s “ Ann. Rep.,” 1874, p. 354, pl. ii, fig. 3,

Leaf sub-coriaceous, cuneiform in ontline, enlarged and rounded at the top;
borders entire, wavy; lateral primary nerves joining the middle at a distance from the
base, flexuous, branching out and inside, aseending to the borders.

The leaf, 63 centimeters long without the petiole and about the same
width between the poinls of the primary lateral nerves, is rounded at the
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top and undulate by the oul-running of the veins. Il is triple-nerved
from a distance above the base, and has above the point of econnection
of the primary nerves lwo or three pairs of allernale secondary veins,
variable in distance, straight or curved, uncqually parallel, reaching the
borders either divectly or by their branches, which by oblique branchlels
or by conneetions of nervilles al right angles form irregular quadrate large
meshes. There are under the primary nerves two pairs of marginal veinlets
with the same degree of divergence as the primary ones (40°-50°). The
form of thig fine leaf and ils mode of nervation are peculiar, and of a
character analogous o that of leaves described nunder the generic name
of Greviopsis in the “Sézanne Flora” by Saporta. There is, however, a
marked difference in the primary ternate nervation and in the entire
borders of the leaves. The two lower pairs of lertiary veins show also for
this leaf a relation to Credneria, and especially to the small leaf of Plafanus
Heerii, pl. iii, fig. i. The secondary and tertiary nerves are of a different-
character.
Hab.—South of Fort Harker. Chs. Sternberg.
Ampelophyllum ovatum, Lesqgx.

Hayden's “ Ann. Rep.,” 1874, p. 355.
Celtis ¥ ovate, Lesqx., “U. 8. Geol. Rep.,” p. 66, pl. iv, figs. 2, 3.

Leaves ovate, obtuse or undulate, truncate or obtusely pointed, enlarged toward
the base and abruptly rounded and sub-trancate or cordiform at base; nervation trifid
from the base, craspedodrome.

Though the relation of these leaves to the preceding species is not
very distinct, it is, however, more marked than to the leaves of Celtis.
But for the cragpedodrome, and especially the ternate primary nervation,
they might be referable to Populus or Populites, having indeed some degree
of affinity to P. elegans, Lesqx., “U. S. Geol. Rep.,” vi, pl. iii, fig. 3.

HAMAMELIDE K.
HAMAMELITES, Sap.

Leaves membranaceous, glabrous, petiolate, oblong-lanceolate or ovate; nerva-
tion pinnate; secondary merves at an acnte angle of divergence, craspedodrome,
branching on the lower side; branches and subdivisions generally camptodrome.

The leaves described in this generic division have the essential char-
acters of the leaves of both Hamamelis and dlnus.
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Hamamelites tenuinervis, sp. nov.

Leaf broadly ovate, rounded at both ends, entire from the middle downward,
regularly deeply undulate upward, pinnately nerved; lower lateral nerves alternate,
curving along the borders, camptodrome, mostly simple, the upper more oblique, simple
or branching, reaching the borders at the outer end of the undulations, or broad round
teeth.

The base of the lateral medial nerves is somewhat decurrent in join-
ing the midrib at an acute angle of divergence, while the lower ones, more
open, join it in a broad curve nearly at right angles, all more or less
curving in passing to the borders. The leaf is 5 centimeters long without
the short petiole (about 1 centimeter long), and nearly as broad. The only
leaf known to me, to which this might be compared, is Parrotia pristina,
Heer, “ Fl. Arct.,” vol. iv, p. 83, pl. xxi, fig. 5 (Quercus fagifolia, Goepp.),
from which it differs not only by the leaf being shorter and broader, but
by the distribution of the lateral nerves, the two lower pairs being alter-
nate and at a short distance from each other, as in Alnus serrulata, Linn.,
while the upper, sub-opposite, parallel, and more distant, are branched
and reach the borders at a more acute angle of divergence and a less
pronounced curve,

Hab.—¥our miles northeast of Minneapolis, Kansas. Chs. Sternbery.

Hamamelites quadrangularis, Lesqx.
Hayden's “Ann. Rep.,” 1874, p. 355.
Alnites quadrangularis, Lesqx., “U. 8. Geol. Rep.,” vi, p. 62, pl. iv, fig. 1.

The leaf is small, slightly more coriaceous than the one described
above:; the borders are less distinctly undulate, and the secondary nerves
thick, closely parallel, less divided; the two lower pairs of nerves are thin-
ner and closer, following the borders like marginal nerves.

Hamamelites Kansaseanus, Lesgx.

Plate IV, Fig. 5.

Hayden's ““ Ann. Rep.,” 1874, p. 355.
Alnus Kansaseanus, Lesqx., “U. 8. Geol. Rep.,” vi, p. 62, pl. xxx, fig. 8.

From the specimen figured here, which is better preserved than that
copied in the “U. S. Geol. Rep.,” vi, the description is somewhat modified.
The leaves are small, obovate in outline, cordate or obtuse at the gradually
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narrowed base; lhe borders are deeply regularly undulate from below the
middle; the two lower pairs of lateral nerves thinner than those above
and more open are camptodrome, the other craspedodrome. The basilar
border seems to pass over the top of the petiole as in Menispermites.
Hab.—This species is not rare in Kansas. The specimen figured was
communicaled by Prof. B. F. Mudge. ~No. 698 of the National Museum.

Hamamelites guercifolius, sp. nov.

Leaf oblong, coriaceouns, lanceolate, rounded to the base, blunt at the apex, undu-
Iate on the borders; nervation pinnate, deep; lateral veins close, oblique, eraspedodrome,
branching on the lower side.

The leaf has greal likeness lo Dryopyllum ( Quercus) lati ﬁ‘;M.z-n*a, pl. iv,
fig. i. It is about the same length but narrower, only 5% centimeters broad
in the middle, as in the preceding species; the two lower pairs of secondary
nerves are thinner, less oblique, more open than the eight olhers above.
These slightly curve in passing to the borders and enter, like the divisions,
the outside curve of the undulations.

Hab.—Blulf Creek, Ellsworth County, Kansas. Chs. Sternberg. There
is only one specimen (No. 62« of the Museum Comp. Zool., Cambridge).

Hamamelites? cordatus, sp. nov.
Plate 1V, Fig. 8.
Leaves large, thickish, broadly oval-oblong, deeply narrowly cordate at base,

obtusely dentate; nervation pinnate; lateral nerves oblique, slightly curved in passing
toward the borders, much branching on the lower side, craspedodrome.

This fragmenl represents a leafl about 12 centimeters long, 7 to 8 cen-
timeters broad. Il is undulate-dentate all around, pinnately nerved, with
the secondary nerves al equal distance, and parallel, except two pairs of
smaller ones attached to the base of the lower lateral nerves. Of these,
the upper curves downward, branching and entering the borders by its
apex and by its divisions, the lowest, simple and marginal, follows the
nearly auricled basal borders. Nothing is seen of the areolation. Some
simple parallel nervilles continuous and at right angles to the veins are

seen in the upper part of the leaf, which by its facies and some of its
characters resembles a Viburnum.

Hab.—Near Forl Harker, Kansas. Chs. Sternbery.
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MAGNOLIACEA.

MAGNOLIA, Linn.

Magnolia alternans, Heer.
“U. 8. Geol. Rep.,” vi, p. 92, pl. xviii, fig. 4,

Better specimens of this species, though not many, have recently been
found in Kansas.

Magnolia Capellini, Heer.
“Phyll. Crét. du Neb.,” p. 21, pl. iii, figs. 5, 6.

Leaves coriaceous, broadly oval, very entire; secondary veins at an acute angle
of divergence, curving to the borders, camptodrome. ‘

The leaves of this species are similar in size and shape to those
described as Ficus magnoliefolia, pl. xvii, figs. 5 and 6. This last figure,
especially, does not differ from those published by Heer, except by the
closer secondary veins and by the base, which is slightly decurrent in the
leaves of Ficus, while in fig. 5 of Heer it is abruptly rounded and subcord-
ate or subauricled. This appearance, however, may be merely casual,
resulting from the breaking of the base, as seen in all the leaves of this
species described by Heer in “Fl. Arcl.,” vol. iv, pl. xxxiii. Two speci-
mens of this species found in Colorado have the base decurrent upon a
short petiole, and the nervation of the species. _

Hab—The two specimens mentioned above (Nos. 12 and 125 of the
collection of the Museum of Comp. Zool., of Cambridge) are from Mor-
rison, Colorado, found by A. Lakes. 1 have received a number of olhers
more or less fragmentary from Kansas.

Magnolia speciosa, Heer.
“Molet. FL,” p. 20, pl. vi, fig. 1; ix, fig. 2; x; xi, fig. 1,

Leaves large, coriaceons, elliptical-ovate, narrowed upward into a long acumen
and downward to a thick petiole; medial nerve thick; secondary nerves enrved, eamp-
todrome. (Heer.) :

The leaves of this species arc enlarged in the middle and more rap-
idly attenuated o a long acumen and to the petiole than in the preceding.
The medial nerve is much thicker. The specimens which I refer fo it
differ in nothing from Heer's figure except, perhaps, by the lateral nerves,
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which appear somewhat closer. As the veins are very indistinct the refer-
ence is somewhal uncertain.

Hal.—Near Morrison, Colorado. A. Lakes. Specimen Nos. 13 and
13a of the Museum Comp. Zool., of Cambridge.

Magnolia tenunifolia, Lesagx.
“1. 8. Geol. Rep.,” vi, p. 92, pl. xxi, fiz, 1.

Magnolia obovata, Newby.
“Later Ext, F1.,” p. 15; “Illustr.,” pl. ii, fig. 2; iv, fig. 4.

Leaves large, obovate, entire, thick and smooth, pointed and slightly decurrent on
the petiole; nervation strong; midrib straight and extending to the summit; lateral
nerves pinnate, set at somewhat unequal distances, straight and parallel below, forked
and inosculating above, forming a festoon parallel with the margin; terminal nerves
forming an irregular network of polygonal and relatively large areoles. (Newby.)

Hab.—Blackbird Hills, Nebraska. Dr. Hayden.

Magnolia species.
Plate X1, Fig. 6.
A flattened immature receptacle or carpite of a Magnolia. The short-
pediceled cone is oblong-obtuse, covered with short obtuse carpels.
Hab.—Near Morrison, Colorado. I, €. Beckwith.

LIRIODENDRON, Linn.

; Liriodendron Meekii, Heer.
#“Phyll. Crét. du Neb.,” p. 21, pl. iv, figs, 3,4.

Leaves panduriform, emarginate at the top, bilohatb.; lobes obtuse; secondary
veins branching. (Heer.)

Hab.—Tekamah, Nebraska. Professor Capellini.

Liriodendron primsvum, Newby.
“Later Ext. FL," p. 12; “Illustr.,” pl. vi, figs. 6, 7.

Leaves three-lobed, upper lobe emarginate, all the lobes rounded; nervation del-
icate, medial nerve straight or slightly curved, terminating in the sinus of the superior
lobe; secondary nerves gently arching upward, simple or forked near the extremities,
a few more delicate ones alternating with the stronger. (Ny.)

From comparison of specimens received from Greenland, Professor
Heer congiders this species, as also lhe leaves deseribed as Lequminosites
Marcowanus, Heer, and Plyllites obcordatus, Heer (Newby., “Illustr.,” pl.
v, figs. 2, 8), as identical wilh the preceding species.
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Liriodendron intermediunm, Lesgx.
“ 1. B. Geol. Rep.,” vi, p. 93, pl. xx, fig. 5.

No other specimen has been found as yet than the fragmentary one
described in the “Report.”

Liriodendron giganteum, Lesqx,
“U. 8. Geol. Rep.,” vi, p. 93, pl. xxii, ig. 2.

A number of well-preserved specimens, recently oblained in Kansas,
distinetly display the characters of this species originally described from
a fragment, the upper lobe of a leaf only. The leaves are very large, 20
centimelers broad between the lower lobes, which are broad (6 centimeters),
oblong, rounded or obtuse, at right angles to the medial nerve; upper lobes
more oblique, shorter, narrowed and rounded to an obtuse point, joining
the lower in a narrow deep sinus at a short distance (2 centimeters) from
the thick medial nerves; lateral nerves parallel, nearly at equal distances,
slightly oblique, curved down in joining the medial nerve.

By the form of the leaves this species is more than any other related
to the living L. Tulipifera. As far as can be seen from the fragment of
L. intermedium, this last species differs much from L. giganteum, especially
by the deeply emarginate leaf, the Véry oblique upper lobes at a great dis-
tance from the lower ones. The facies of the leaves of these lwo species
is far different.

Hab.—Two miles from Glasco, Kansas. The specimens, Nos. 206,
513, 535, found by Chs. Sternberg, like those of the four following species,
belong to the collection of the Museum Comp. Zool., Cambridge.

Liriodendron acuminatum, Lesgx.
“Bull. Mus. Comp. Zool., Cambridge,” vol. vii, No. 6, p. 227,

Leaves small, about half as large as those of the preceding species, cut into two
pairs of narrow linear accuminate lobes all arched upward, about 10 to 12 centimeters
long.

A remarkable species; the lobes, 1 centimeter broad, have only a
medial nerve.

Hab.—Same location as the preceding. Specimens Nos. 476, 504, 504«.

Liriodendron eruciforme, Lesgx.
Ibid,, p. 227.

Leaves large; npper lobes broad, square or equilateral, at right angles to the broad
midrib ; lower lobes narrow, linear, acuminate, much longer and arched upward.
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The shape of the leaves is like that of an anchor, except that the
medial nerve, or axis, does not pass above the upper border of the leaf,
which is eut flat, not, or scarcely, emarginate.

Hab.—Elkhorn Creek. Nos. 197, 198, and some fragmentary ones.

Liriodendron semi-alatum, Lesgx.
“Bull Mus. Comp, Zool., Cambridge,” vol. vii, No. 6, p. 227.

Leaves divided at the base in two opposite short round lobes, obliquely cat in
curving up to near the medial nerve and then diverging and enlarging npward into an
obovate or spatulate entire lamina,

This form is somewhal like fig. 7 of pl. vi, Newby., “Illustr.,” the lower
lobes longer obtuse and more defined, lhe upper part gradually enlarged,
spatulate, obtuse. It may be a distant form of L. Meekii.

Hab.—Seven miles from Glasco, Kansas. Specimens Nos. 472, 425,

Liriodendron pinnatifidum, Lesq=z.
Ibid., p. 227,

A simple leaf, with the general facies and lhe nervation of Lirioden-
dron, but narrow linear in outline, subalternately trilobed on each side.
The top and base of the leaf are broken, the lobes, separated by broad flat
ginuses, are half round, entire or irregularly undulate. The fragment is
9 centimeters long and 5 broad between the outside curves of the medial
lobes, which are a little larger than the upper and lower ones; the lateral
veins are close, oblique, parallel, distinct only at and near their point of
union to the midrib. The fragment may represent a leaf of a different
genus, though its affinity is evidently with Liriodendron.

Hab—Two miles from Glasco, Kansas. Specimen No. 531 (267 frag-
ment).

LIRIOPHYLLUM, Lesgx.

Leaves subcoriaceous, square or broadly rhomboidal in outline, abruptly narrowed
to a comparatively short petiole, split from the top to the middle alon g the line of the

medial nerve into two primary lobes much enlarged in the lower part, entire or sub-
lobate or distinctly bilobate; nervation pinnate.

By the facies and the nervation these leaves have g great affinity to
those of Liriodendron. Instead of being merely emarginate at the top
they are deeply cut down, nearly to the middle, in two lobes joined by a

narrow more or less obtuse sinus. This is indeed the more marked
difference.
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Lirviophyllum Beckwithii, Lesgx.
Plate X, Fig. 1.
Hayden’s “ Anu, Rep.,” 1876, p. 482, mentioned.

Leaves large, square in outline, ent to near the base into two large diverging
lobes; lobes bilobate, obtuse; primary nerve very thick, continuous to a short petiole,
bitid at a short distance above the base, the divisions ascending to the obtuse point of
the upper lobes; secondary veins two, parallel, carved into the lower lobe, all with
few branches.

The abnormal form of the leaves of this genus renders their descrip-
tion difficull. In this species, which may be a variety or deformation of
the following, the leaves are large, about 28 centimeters belween the points
of the lower lobes, and nearly 20 centimeters from the base to the apex of
the upper. They are divided into two halves from the fop to 4 centimeters
above the base by the splitting of the medial nerve under an angle of 40°,
and each division is cut at the side in two short obtuse lobes separated by
a broad sinus. The lower lobe, nearly at right angles to the midrib, is trav-
ersed in its whole length by two parallel, strong, secondary nerves, appar-
enltly vanishing below the top (broken). Except very few oblique curved
tertiary veins, no other trace of nervation or areolation is distinet. The
medial nerve from under the sinus downward is 3 millimelers broad—as
broad as the short pedicel broken 2 cenlimeters below the slightly decur-
rent base of the leaf. -

IHub.—Near Morrison, Colorado. H. €. Beckwith. Yound only in one
good specimen.

Liriophyllum populoides, Lesqgx.
Plate XI, Figs. 1 and 2.

Leaves smaller, broadly ovate, cuneiform at base, divided nearly vertically from
the top to above the middle into two obtuse lobes, enlarged on the rounded sides above
the base and there sometimes prolonged into a short obtuse lobe; medial nerve straight;
lateral nerves strong, parallel, equidistant, four pairs, effaced near the borders, rarely
branching; nervilles at right angles.

In comparing these leaves with the preceding the essential characters
are seen to be identical, though the appearance is far different. The large
size of the leal and the subdivision of the two primary lobes in L. Beck-
withii are the more marked differences. But in fig. 1 of this species lhe
lower side is continued info a short lobe, indicating a subdivision like that
of the leaf pl. x, fig. 1, and the nervation is of the same type as in the leaf
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pl. xi, fig. 1; the two lower laleral nerves turn outside toward the short
lobes, while the upper is evidently tending upward.

Hab.—With the preceding in numerous specimens. 4. €. Beckwith,
A. Lakes. One specimen also has been found in Kansas.

Liriophyllum obcordatuim, sp. nov.

Leaf small, obovate, entire, narrowly deeply emarginate at the top, gradually
narrowing to the petiole (broken); medial nerve narrow; lateral nerves at an acute
angle of divergence, alternate, camptodrome.

This leaf, 6 centimeters long and 3 broad above Lhe middle, is cul
from the lop lo one-third of its length into lwo obtuse enlire slighlly
diverging lobes by the splitling of the medial nerve, as in the two pre-
ceding species. 1l is perfectly entire, gradually narrowed from above the
middle, or cuneiform to the base, wilh two pairs of alternate distant sec-
ondary nerves at an acule angle of divergence and curving in passing
toward the borders. The tertiary nervalion and the areolation are totally
obsolete. .

Hab.—Wilh the preceding. Rev. A. Lakes.

Carpites liriophylli? sp. nov.
Plate XI, I'ig. 5.
An oblong seed 3 centimeters long, 7 millimeters broad in the middle,

narrowed and blunt at one end, acute at the other; irregularly obscurely
lineate on the surface.

The reference of this fruil to Liriophylhum is hypothetical. The seed
was found on one of the specimens of M. Beckwith, with leaves of L.
populoides.

ANONACE A&.
ANONA, Linn,
Anona cretacea, sp. nov.
Leaf lanceolate or oblong-lanceolate, gradunally narrowed to a short flattened
petiole; medial nerve thick; secondary nerves open, nearly at right angles toward the
base, branching, eampfodrome.

A fragment of leafl of which the lower half only is well preserved. It -
is similar in ils size, form, and venation to A. lignitum. TUng., “Syllog.,”
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p. 25, pl. x, figs. 1-6. The relation of this leaf to this genus is as evident
as it can be indicated by a single specimen representing only part of a leaf
and no fruit.

flab.—Near Glasco, Kansas. Chs. Sternberg. No. 414 of the collection
of the Museum of Comp. Zool., Cambridge.

MENISPERMACEA.

MENISPERMITES, Lesgx.
“U. B. Geol. Rep.,” vi, p. 94.

The definition of this genus has to be somewhat modified in this:
the leaves are not only broadly deltoid and more or less distinctly tri-
lobate, but also round or ovate, entire, with a camptodrome nervation.
From this, the group is subdivided in {wo sections, represented one by
lobate, the olher by entire leaves,

Menispermites obtusilobus, Lesgx.
Plate XV, Fig. 4.
“T. 8. Geol. Rep.,” vi, p- 94, pl. xxv, figs. 1,2; xxvi, fig. 3.
M. obtusilobus var., tbid., p. 95, pl. xxii, fig. 1.

Menispermites Salinensis, Lesgx.

“1. 8. Geol. Rep.,” vi, p. 95, pl. xx, figs. 2,3.

Menispermites acutilobus, sp. nov.
Plate XTIV, Fig. 2.

Leaf large, triangular in outline, broadly rounded or nearly truncate at base,
deltoid, dentate-lobate, five-nerved from near the base, coriaceous; nerves more or less
branching on the lower side, eraspedodrome, with their divisions; nervilles at right
angles to the nerves, anastomosing in the middle of the areas.

The specimen figured is the only one seen. Comparison of the figures
represenling this species and M. obtusilobus, pl. xv, fig. 4, shows the close
affinity of the leaves—M. aeutilobus merely differing by the large acute
distant teeth of the borders. The primary nervation is the same as that
in pl. xv, fig. 1; the secondary veins are distant, equally oblique, and
curving toward the borders, scarcely branching, all craspedodrome, and
entering the teeth of the borders, a characler already zemarked in all the
specimens of M. obtusilobus, whose secondary veins are more generally
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craspedodrome even when the borders are not undulate-dentate, and always
so when the leaves are undulate.

Hab.—Clay County, Kansas. I1. €. Towner.

Menispermites populifolius, Leaqgx.

Plate 1V, Fig. 4.
Hayden's “Ann. Rep.,” 1874, p. 357.

Leaf broadly ovate, obtuse, subcordate or truncate at base, palmately five-nerved
from near the basal borders; primary lateral nerves at a more acute angle of diverg-
ence, branching on the lower side; secondary nerves equidistaut, parallel, all campto-
drome.

The leaf is coriaceous, smooth on the surface, perfectly entire, 53
centimeters long and as broad in its largest diameter below the middle,
The primary lateral veins diverge about equally from each other at an
angle of aboul 30°; the lower is nearly simple and has still a thin marginal
veinlet underneath; they branch from the lower part, and the secondary
nerves at a distance above fork only at their ends toward the borders.
The areas are crossed by very strong nervilles at right angles to the nerves,
anastomosing in the middle. The areolation is obsolete.

Hab.—South of Fort Harker. Oks. Sternberg.

Menispermites c¢yclophyllus, Lesgx.
FPlate XV, Fig. 3.
Hayden's “Ann. Rep.,” 1874, p. 858, pl. vi, fig. 4.
Leaf thick, subeoriaceons, very entire, nearly round and centr

ally peltate, deeply
concave, palmately five-nerved; inner lateral nerves curving inside, the outer open,

nearly at right angles to the medial nerve, all dividing by open straight branches anas-
tomosing at a distance from the borders in double rows of arches;
diverging star-like from the central point.

basilar veins 3 to 5,

The leaf is 7 centimeters long and 6 broad in its widest diameter; the
middle is rounded downward and a little more narrowed upward to the
round subtruncate apex. The point of attachment of (he petiole is nearly
central, and though surrounded by a series of nerves diverging star-like,
it has, like the other species of this genus, five primary nerves lurning
upward, the lower ones representing marginal veins. The leaf is concave
from the point of attachment of the petiole, which passes down into the
stone, leaving an opening like the pipe of a funnel.

Hab—Near Fort Harker, Kansas. (s, Sternberg.
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Menispermites grandis, sp. nov.
Plate XV, Fige, 1, 2,

Leaves subecoriaceous, large, flat, nearly round, broader than long, peltate; bor-
ders entire or undulate; nerves radiating {from the point of attachment, camptodrome;
primary nerves five.

This species differs from the preceding not only by the large size of
the leaves but especially by lhe nervalion which is simply camptodrome,
the veins and their divisions curving along elose to the borders and anas-
tomosing in a single row of festoons. Even the medial nerve has the
same character and does not ascend to the borders, but is forked near the
apex in camptodrome divisions.

Huab.—Near Clay Centre, Kansas. 1. €. Towner.

Menispermites ovalis, Lesqgx.
Plate XV, Fig. 5.
Hayden's ““Ann. Rep.,” 1874, p. 357, pl. v, fig. 4.

Leaf narrowly oval or oblong, obtusely pointed, rounded at base, palmately five-
nerved; lateral nerves at an acute angle of divergence, the inner ones ascending to
near the top, branching outside; branches numerouns, parallel, enrving along the bor-
ders in festoons.

This fine leaf, preserved nearly entire, is 7 lo 8 centimeters long, 3%
cenlimeters broad, nearly exactly oval-oblong, perfeclly entire. It is less
distinctly palmately five-nerved than the leaves of the other species of this
genus; the two internal primary nerves are as sirong as the medial one,
curve gradually nearly parallel to the borders, and near the top join the
branches of the midrib with which they anastomose in curves; the outside
lateral nerves are thinner and shorter; they ascend also nearly parallel to
ihe borders, disappearing in the middle of the leaf in anastomosing with
branches of the lateral primary nerves. This is a mere deviation from
the type. .

Under Lhe name of Daphnogene Kanii, Heer has published (““ FL Arct.,”
i, p. 112, pl. xiv), from the Miocene of Greenland, leaves related by their
form to this Cretaceous species. The same kind of leaves are described by
Saporta and Marion in the “Flora of Gelinden,” p. 63, pl. x, as Cocculus
Hanii. In these leaves the primary nervation is in three from the base;
in the Cretaceous leaf il is posilively in five and therefore different,
appearing ip‘térmediate between that of the leaves described above as
Menispermites and thal of Daphnogene, or Cocculus Kanii.

Hab.—Near Clay Centre, Kansas.
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MALVACER.
STERCULIA, Linn.

Leaves alternate, petiolate, palmately deeply trilobate; triple-nerved from the top
of the petiole.

This definition represents the characters of the coriaceous leaves
which I refer to this genus, and which I separate from dralia merely on
Aaccount of the primary divisions. Most of these leaves have only the
primary nerves distinct and rarely any trace of the secondary veins. By a
lower division of the lateral primary nerves, species referable, perhaps, to
this genus are described above as Aralia. If, as Schimper says, Sterculia
Majoliana, Massal., “Fl. Foss. Senig., p. 319,” is referable to the group of
Sterculia Labrusca, most of the species that are described as Aralia, if not
all, should be placed also with Sterculia. 1 do not admit this conclusion.

Sterculia lugubris, sp. nov.
Plate VI, Figs. 1-3.

Leaves coriaceous, large, divided near the cuneate base into three very long sub-
linear acuminate lobes; primary nerves thick, distinet to the apex.

The leaves, narrowly cuneate, somewhat decurrent at base to the thick
peliole, which they reach a little helow the point of union of the primary
nerves, vary in length from 12 to 24 centimeters from the base to the apex
of the lobes, which are united by obtuse comparatively narrow sinuses
at a short distance—3 to 6 centimeters—from the base. The lobes, 1 to 2
centimeters broad in the middle, are slightly narrowed to their base, and
gradually tapering from the middle upward to an acuminate point. The
lateral are curved downward, or scythe-shaped. No trace of secondary
nervalion is visible, '

There is in the collection of the National Museum a set of specimens
representing an analogous form, though perhaps specifically different. The
lobes, descending nearer to the base, are shorter (7-14 centimeters long),
straight, not recurved,'linear-ohlong, slightly narrowed from the middle
downward to the broad obtuse sinuses and gradually to the apex. All the
points of the lobes are destroyed. Their divergence is about 25°,

Hab.—Colorado, near Golden. A. Lakes. The variety is from Kansas.
Chs. Sternberg.

oF 6
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Sterculia obtusiloba, Lesqx.
Plate VIII, Fig. 3.

Aralia tripartite, Lesgx., Hayden's “ Ann. Rep.,” 1874, p. 348, pl. i, fig. 1.

Leaves coriaceous, small, palmately three-lobed; lobes equal, linear, obtuse, very
entire; secondary nerves obsolete.

The only leaf [ have seen of this species is figured. Tl is 7 centi-
meters long, 6 centimeters broad between the points of the lateral lobes,
which diverge at an angle of 25° and are cut down to about two-thirds of
the leaf. The medial lobe is a little narrower than the lateral (1 cenli-
meter broad); the leaf is cuneate to the base and apparently a little decur-
rent to the peliole (broken); its surface is smooth. This leaf, following
the definition of the genus, represents a Sterculie. Its name was changed
accordingly.

Hab.—Near Fort Harker, Kansas. Chs. Sternberg.

Sterculia aperta, sp. nov.
Plate X, Figs. 2, 3.

Leaves subcoriaceous, palmately three-lobed, and triple-nerved from near the base;
lIobes lanceolate, blunt at the apex ; angle of divergence broad.

" This species is different from the preceding by the form of the broader
lanceolate obtusely pointed lobes, the leaves not as thick and larger.
Fig. 3 shows traces of secondary nerves equidistant and curving to the
borders, the lower ones on the medial- nerve being at right angles to il.
These leaves are related to Sterculia labrusca, Ung., a species which,
already present in the Eocene of France, is found also in all the stages of
the Tertiary, including the Pliocene, in very variable forms. A number
of specimens in the Museum of Comp. Zool. of Cambridge represenl a
form which seems intermediate between this and the preceding. The
leaves are 8 to 10 centimeters long, somewhat thick but not coriaceous,
with lobes more or less diverging, linear-lahceolate, gradually narrowed
above to a blunt point, nearly equal in length, 4 fo 5¢ centimelers long,
12 to 14 millimeters broad.

Hab—Kansas. Found at divers localities. Chs. Sternberg.
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TILIACE &E.
GREVIOPSIS, Sap.

The remark made on the definition of this genus, “U. S. Geol. Rep.,”
vii, p. 257, is applicable also to the Cretaceous leaves which I have
described under this generic name. The character of the nervation
especially relates them fo those figured by the celebrated author in the
“Sézanne Flora.”

Greviopsis Haydenii, Lesqgx.

“U. 8. Geol. Rep,,"" vi, p. 97, pl. ifi, figs. 2, 4; xxiv, fig. 3,

The leaf represented in this last figure was described first in “ Amer,
Jour. Sci. and Arts,” July, 1868, as Populites flabellata.

ACERACEX.

ACERITES, Newby.

Acerites pristinus, Newhby.
“Later Ext, FL,” p. 15; “ Hlustr;,” pl. v, fig. 4.

Leaves petiolate, cordate at the base, five-lobed; lobes en tire, acute;? five strong
and nearly equal veins radiate from the base into the lobes. The small nerves are

distributed over the surface in a fine net-work of which the meshes are sub-rect-
angular. (Ny.)

The figure represents a fragmentary leaf of the same character as
those described and figured in “U. S, Geol. Rep.,” vi, p. 56, pl. ii, figs. 1,
3, under the name of Liguidambar integrifolium. The relationship of these
leaves seems to be with the Araliacew, but it is as yel unascertained,

Negundoides acutifoliu 8, Lesqx.
“U. 8. Geol. Rep.,” vi, p. 97, pl. xxi, fig. 5.

SAPINDACE &,
SAPINDUS, Linn.
Sapindus Morrisoni, sp. nov,
Plate XVI, Figs. 1,2,

Leaflets subcoriaceous, short petioled, lanceol
rounded narrowed slightly decurring base; |
in passing to the borders, camptodrome,

The fragmenl represents apparently the bhase of a lar

ate-acuminate, unequal at the
ateral nerves alternate, parallel, curving

ge pinnalely
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divided leaf, with leaflets alternate, short petioled, more enlarged on one
side near the base, The fragments of leaflets distributed on the same
piece of toarse shaly sandstone indicate their original connection with a
pinnate leaf. The lower part of the stem does not bear any fragments of
the hase of other leaflets attached to it. The stone is coarse, the nerva-
tion is obscure and has no trace of subdivisions of the secondary veins.
The leaflets average 12 to 14 centimeters in length, 2% to 3 centimeters in
width in the broadest part below the middle.

Hab.—Near Morrison, Colorado. H. €. Beckwith.

Fragments of what I consider a variety of this species have been sent
by Chs. Sternberg to the Museum of Comp. Zool., Cambridge, from Ells-
worth County, Kansas (Nos. 24, 37). These represent two leaflets only,
both unequal at base, one about the same size as the specimens from:
Morrison, merely differing by the lateral veins being a little more oblique;
another leaflet is shorter and has the veins open proximate. It has been
found also at Atane with 8. predromus, Heer, “F1. Aret.,” iii, p. 117, pl.
xxxiv, which it resembles.

FRANGULACEA.
CELASTROPHYLLUM, Ett.

Celastrophyllum ensifolium, Lesgx.
417, 8. Geol. Rep.,” vi, p. 108, pl. xxi, figs. 2, 3.
ILEX, Linn.
Ilex strangulata, Lesqgx.
Plate 111, Fig. 7.

Hayden's ** Ann. Rep.,” 1874, p. 369, pl. vii, fig. 8.

Leaf coriaceous, narrow, panduriform or strangled in the middle to a small angu-
lar lobe, rounded at base in narrowing to the petiole, entire in the lower part, little

enlarged and irregularly distinctly obtusely dentate in the upper; secondary veins
proximate, in a very open angle of divergence, irregularly camptodrome or mixed.

This leaf is about 5% eentimeters long (point broken) without the 12
centimeter long petiole. The general outline of the leaf is lanceolate, but
it is narrowed in the middle, as by erosion, nearly to the medial nerve,
and gradually enlarged upward by undulations or successive large obtuse
irregular teeth. The surface is rugose; the lateral nerves, mostly camp-
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todrome, follow close to the borders, the lower pair at a more acute angle
of divergence as marginal veing, and those of the middle abrupily curved,
following also close to the borders with the same appearance as that of
the basilar nerves. This nervation is related to that of some species of
Myrica, and still more of Ilex, like I. Abicki, 1. berberidifolia, Heer, of the
Miocene. The areolation, distinet only on a small area where the epidermis
is destroyed, is in small, angular or irregularly square areoles. The nar-
rowing of the leaf in the middle appears as produced by the gnawing of
insects. Bul if the vein which follows the border is not a deceptive repre-
sentation caused by the thickness of the leaf, this peculiar deformation is
natural. Leaves of Ilex are often variously and abnormally cut.

Hab.—Same as Dryophyllum ¢ Quercus) Holmesii, in connection with
coal strata of Southwest Colorado at a higher stage of the Cretaceous.
H. Holmes.

FRANGULACEA.
PALIURTS, Tourn.

Paliurus membranaceus, Lesqgx.
“1. 8. Geol. Rep.,” vi, p. 108, pl. xx, fig. 6.

RHAMNUS, Juss,

Rhamnus tenax, Lesgx.

“U. 8. Geol, Rep.,” vi, p. 109, pl. xxi, fig. 4.

Rhamnus prunifelius, 8p. nov.

Leaf coriaceous, ovate-lanceolate, rounded in narrowing to the base; medial
nerve deep, straight; lateral nerves at short distance, parallel, open, arched in passing

toward the borders and curving along and close to them; nervilles close, numerous
oblique to the nerves. ,

\

This leaf, 4 to 5 centimeters long (point broken), nearly 3 centimeters
in the middle, resembles what Heer describes as Salix weryillosa, “Phyll.
Crél. du Neb.,” pl. i, fig. 3; but the lateral nerves are open, joining :Lhe
medial nerve nearly at right angles, parallel from the base of the leaf, which
is not cuneiform but more rounded; the nervilles are oblique to the veins.
The nervation is that of a Rhamnus.

Hab.—Near Glasco, Kansas., Chs. Sternberg. No. 479 of the Museum
Comp. Zool., Cambridge.

*
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JUGLANDEAX.
JUGLANS, Linn.

Juglans? Debeyana, Heer.

“U. 8. Geol. Rep.,” vi, p. 110, pl. xxiii, figs. 1-5.
Populus Debeyana, Meer, * Phyll. Crét. du Neb.,” p. 14, pl. i, fig. 1; Newby., ‘““Notes on Ext. F1.," p. 17;
“Tllustr,,” pl. iv, fig. 3.

ANACARDIACE &E.

Phyllites rhoifolins, Lesqx.
“q. 8. Geol. Rep.,” vi, p. 111, pl. xxii, figs. 5, 6.

POMACE A.
PYRUS, Lindl
Pyrus? eretacea, Newby.
“Notes on Bxt. 1, p. 12; “Illustr.,,” pl. ii, fig. 7.

Leaves petioled, small, roundish, oval or elliptical, often slightly emarginate,
entire or finely serrate; medial nerve strong below, rapidly diminishing toward the
summit; lateral nerves four or five pairs, with intermediate smaller ones, diverging from
the midrib at unequal angles, curved toward the summit, where they anastomose in a

series of arches parallel with the margins; tertiary nerves forming a net-work of which
the areoles are somewhat elongated. (Ny.)

This leaf seems to be a small, lateral leaflel of Juglans? Debeyana.
Hab.—Smoky Hills, Kansas. Dr. Hayden.

AMYGDALE &.
PRUNUS, Tourn.

Prunus cretacea, Lesqx.

“TI, 8. Geol. Rep.,” vi, p. 111, pl. xxiti, figs. 8, 9.

LEGUMINOS A.
LEGUMINOSITES, Auct.
Leguminosites cultriformis, sp. nov.
Plate X, Fig. 4.

Fruit (legume) stipitate, rounded to the point of support, enlarged above it and
gradually tapering up to an obtuse point; stipe enlarged at base.

The legume is 74 centimeters long without its stipe (a little more than
2 centimeters), 13 millimeters broad above the base, the widest part, and
gradually narrowed, by the inclination of one of its sides only, to a blunt
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point. The whole surface is smooth with only some fragments of longi-
tudinal lines.

No remains of Legquminose have been discovered in the Dakota Group
except the one figured as above. It appears to be a stipitate legume with
analogy of form and size to those of Lonchocarpus, I1. B. & Kunth., a genus
mostly represented in the West Indian Islands, the equatorial America.

GENHRA AND SPECIHS OF UNCUERTAIN RELATION.

ASPIDIOPHYLLUM, Lesqgx.
Hayden's ““Ann. Rep.,” 1874, p. 361.

Leaves large, triangular in outline, palmately trilobate, truncate or rounded to
a peltate base; nervation coarse; primary nerves trifid, from a short distance above
the peltate base of the leaves, the lateral, at an open angle of divergence, sometimes
curved downward; secondary nerves generally close, parallel, camptodrome, generally
simple, joined by strong nervilles at right angles.

This group has a great affinity by the form of the leaves and the
nervation to that of the Sassafiras (Araliopsis). Indeed at first sight it
appears to differ from it only by the addition of a basilar shicld. The
nervation, however, differs in some characters, the primary nerves being
al & more open angle of divergence, ag are also the secondary ones, which
are also more curved in passing to the borders., The rounded more or less
enlarged shield of Ihe base is nerved by the secondary nerves gradually
declining downward, one pair generally altached under the point of union
of the primary nerves, the olhers derived from the base of the medial
nerve and passing downward, the lowest nearly perpendicular in direc-
tion, and all abruptly curving and following the borders in continuous
flexures. The disposilion of the lower lateral nerves has an analogy to
that of Credneria, with the difference thal in Credneria the lower secondary
nerves are all al right angles to the midrib. The same kind and degree of
analogy is marked between these leaves and those of Protophyllum and
LPterospermites, and also those of Platanus.

Aspidiophyllum trilobatum, Lesqgx,
Plate XII, Fig. 1; XIII, Figs. 1-5; XIV, Fig. 1.

Leaves generally large, coriaceous, triangular or rhomboidal in outline, deeply
obtusely trilobate, broadly cuneate to the base, enlarged into a half-round entire auricle.

The leaves vary in size from 10 to 24 centimeters long and from 10
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to 30 centimeters broad between the lateral lobes. Some of them, appar-
ently constituting a variety of the normal form, are not half as large, their
nervation is still coarser and the surface rugose, as in pl. xiii, fig. 1, and
especially pl. xiv, fig. 1. All have been found at the same locality, mostly
alone, There is also a marked difference in the expansion of the peltate
base, which is generally half-round, as in pl. xiii, figs. 1, 3, but which
sometimes is regularly dentate lobate around, as in pl. xiii, fig. 5. But
‘this fragment may be referable {o the following species.

Hab.—Found in numerous specimens 3% miles south of Fort Harker.
Chs. Sternberg.

Aspidiophyllum dentatum, sp, nov.

Leaves smaller, palmately three-lobate, peltate at the base; lateral lobes tri-
lobate, the medial long, all dentate in the upper part; secondary nerves camptodrome ;
base of the leaves contracted into a fan-like five-lobed basilar shield.

The leaves have the same general facies as those of A. trilobatum,
differing by their texture not being as thick, the nervation not as coarse,
and by the base of Lhe leaves being contracted under the point of division
of the primary nerves into a narrow neck half a centimeter broad only,
and then abruptly enlarged into a fan-like five-lobed or deeply dentate
shield or stipule 4 centimeters broad between the summits of the lateral
teeth and 2 centimeters vertically from the base of the medial nerve lo the
end of the lower lobes. This form or species with the dentate borders of
the middle lobes and the subdivisions of the lateral lobes has its aftinity
to Sassafras (Araliopsis) cretacewm, while the preceding species has il lo
S. ( Araliopsis ) mirabile. Another specimen of the same group shows the
basilar shield transversely oval and entire, stipuliform, also separated from
the leaf by a narrow neck. But of this I have seen only a mere fragment,
the base of a leaf. It possibly represents still.another species.

Hab.—Light miles northeast of Minneapolis. Chs. Sternberg. Speci-
mens 607 and 614 of the Museum Comp. Zool. Cambridge.

Aspidiophyllum platanifelium, sp. nov.
Plate I, Fig. 4.

Leaves of various sizes, thinner or not coriaceons, rhomboidal in outline, irregu-
larly short trilobate, triple-nerved high above the base; secondary nerves distant and
irregular in position and direction, craspedodrome, with eamptodrome divisions.

The few leaves 1 have seen of this species are about of the same size,
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15 centimeters long, 13 centimeters broad between the lateral short broadly
obtuse lobes. The substance of the leaves is not coriaceous, rather thin
or membranaceous; the nervation not as coarse; the primary veins only
half as thick as in the preceding species. The medial nerve descends to
near the basilar margin before passing under it, and thus the tertiary or
marginal veins join the lower part of the medial nerve at right angles as
in Credneria; the upper secondary nerves, only three pairs, are very dis-
tant and oblique, not parallel nor equal in distance, and reach the margins
by their ends as craspedodrome while all their divisions are camptodrome.
The relation of this leaf to Platanus is quite distinet, as will be seen in
comparing it to P. Heerdi, “U. S. Geol. Rep.,” vi, pl. ix, fig. 1.

Hab.—Clay County, Kansas. H. C. Towner.

Protophyllum, Lesgx.
“T. 8 Geol. Rep.,” vi, p. 100,
] Protophyllum Sternbergii, Lesqx.
Ibid., p. 101, pls. xvi, xviii, fig. 2.
Protophyllum Leconteanum, Lesgx.

Ibid., p. 103, pl. xvii, fig. 4; xxvi, fig. 1.

Protophyllum Nebrascense, Lesax.
Ibid., p. 103, pl. xxvii, fig. 8.

Protophyllum quadratum, Lesqgx.
Ibid., p. 104, pl. xix, fig. 1.

Protophyllum minus, Lesgx.
Plate IV, Fig. 6,
Tdid., p. 104, pl. xix, fig. 2; xxvii, fig. 1.
This species sometimes has the leaves very rugose and thus resembles
P. rugoswm, which is, however, very different in the nervation, the large
size of the leaves, etc.

Protophyllum multinerve, Lesax.
Lbid., p. 105, pl. xviii, fig. 1. :

From numerous specimens less fragmentary than the one figured the
leaves are seen o be round or transversely oval with borders entire. The
sizes vary from 7 to 14 centimeters long and 9 to 18 centimeters broad.
The nerves are very close and numerous around the peltate base of the

leaves; above it they count 8 to 10 pairs, the lower forking generally once,
the upper simple.
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Protophyllum rugosum, Lesqx.
“17. 8. Geol. Rep.,” vi, p. 105, pl. xvii, figs. 1, 2; pl. xix, fig. 3.

Among other leaves of this species there is one entirely preserved,
No. 747, in the Museum Comp. Zool. Cambridge. It measures 17 centi-
meters long, 10 broad, is undulate on the borders or somewhat dentate
by lhe projection of the lateral veins, and agrees in every point by form
and nervation with the figure and description of the species (loc. cit.).

Protophyllum HMaydenii, Lesgx.
Tbid., p. 106, pl. xvii, fig. 3.
Protophyllum crednerioides,; Lesax.
Plate I, Figs. 1-3.
Hayden's ““Ann, Rep.,” 1874, p. 363, pl. iii, fig. 1;.viil, fig. 4.

Leaves small, nearly round, broadly cuneate or subtruncate at base, long-petioled ;
borders entire or more generally undalate; nervation obscurely trifid; secondary veins
parallel, equidistant, at various angles of divergence, more or less branching.

The leaves vary in size from 6 lo 8 centimeters both ways. The
horders are either deeply undulate or nearly entire, though all the nerves
and their divisions are craspedodrome; the secondary nerves are opern, al
right angles toward the base. The areolation is formed by anaslomosing
of continuous nervilles at right angles to the veins and by their sub-
divisions in the areas, also at righl angles, forming very small quadrate
meshes, as seen in fig. 3, As in the other species of the genus, the nerva-
tion is more or less obscurely trifid. The lower primary laleral nerves
being at a distance above the borders have under them, as in Credneria,
two pairs of thinner secondary or marginal nerves at right angles. But
as the lower veins often branch like the upper ones and have the same
direction as those above, the nervation sometimes appears pinnate, as in
fig. 1. The ternate disposition is, however, distincl in fig. 3.

Hab.—Kansas. Not rarve. Chs. Sternberg, H. C. Towner.

Protophyllum ? Mudgei, Lesqgx.
“17, § Geol. Rep.,” vi, p. 106, pl. xviii, fig. 3.
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ANISOPHYLLUM, Lesgx.
“1. 8. Geol. Rep.,” vi, p. 98,

Anisophyllum semi-alatum, Lesqgx.
Ibid,. p. 98, pl. vi, figs. 1-5.

No other specimens have been seen of this species since it was first
examined. :

EREMOPHYLLUM, Lesqx.
Thid., p. 107.

Eremophyllum fimbriatum, Lesgx.
Ibid., p. 107, pl. viii, fig. 1.

The specimen figured is the only one seen of this kind.

VEGETABLE REMAINS OF UNCERTAIN AFFINITY.
PHYLLITES, Anct.

Phyllites Vanonaz, Heer.
Ihid., p. 113, pl. xx, fig. 7; xxviii, fig. 8.

Phyllites rhomboidens, Lesgx.
Tbid., p. 112, pl. vi, fig. 8,

Phyllites cotinus, Lesqgx.
Hayden's ** Aun, Rep.,” 1874, p. 364.
Bunelia. Marcovana, Heer, “10. 8, Geol. Rep.,” vi, p- 90, pl. xxviii, fig. 2.

Phyllites umbonatus, Lesgx.
YU 8. Geol. Rep.,” vi, p, 1183, pl. xix, fi. 4.

Phyllites amorphus, Lesgx.
Ibid., p. 113, pl. xxii, figs. 3, 4.

Ptenostrobus, Lesqgx.
Thid., p. 114,

Ptenostrobus Nebrascensis, Lesgx.
Ilid., p- 114, pl. xxiv, fg, 1.

CARPOLITHES, Auct.

Carpolithes species?
Itid., p. 114, pl. xxvii, fig. 5; xxx, fig. 11.

CAUDEX.

Caundex spinosus, Lesqx.
Cuaulinites spinosus, Lesqx., Ibid., p. 115, pl. xxvii, fig. 4.
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CONCLUDING REMARKS.

The Flora of the Dakota Group, as already remarked, is considered
as relating the formation which it represents to the Cenomanian or Middle
(relaceous. In order to ascertain the validity of the relationship, and
also to have a clear exposition of the general characters of the vegetation
of the time, I have prepared the following table of the species of fossil
plants which have been described by authors as referable to that stage of
the Cretaceous.

1st. Those from Atane, Greenland; desecribed by Heer in the “FL
Arct.,” including part ii of vol. vi, recently published.

2d. The species known from Moletein and Quedlinburg, deseribed by
the same author.

3d. The plants found in the Quader sandstone of the Hartz and of
Bohemia, described or mentioned in different memoirs by Hampe, Stiehler,
Dunker, Goeppert, Feistmantel, Corda, ete.

4th. The species described from Niedershena in Saxony, by d’Ettings-
hausen.
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' omit in this fable the Thallophytes represented by six species of fungi upon leaves of Nicdershana and of Atane, nnd the
marine Zonarites found in connection with animul remains, especially mollusks, in stratg overlying the Dakota Group.
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Cuninghamites borealis, Hr...... ... ...... e
Pinnsy Querstedtli Y. .o =i rst s
Pinus vaginalis, Hr. . ..ocveennns

Pinus Staratsehing, Wr. ..o,
Pinus Uppernavikensis, Hriovoiee:conannanaan o
Pinfa'CHaRann, I, oo e s e aina mtmais
Ahitetites curvifolius, DEr. . .oovoivrcecianannes
Abietites Geepperti, Dkr,.

Abietites Hurtigii, DR, ...ooooinooaia. e RoE

Abielites Ernesting, LX...ccuvvevseasmonannnnns
Sequoia vigida, Hr........... RS R dct s B =
Sequola amblgan, Hr. . ooooooei i
Sequoia Reichenbachi, Hr

Sequoia pectinate, Hr......... dalnin bbwesmnnenen
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Sequoincondita, Lx. . covieniaenaan
Sequoind formesn, Tx ...
Torreyu oblanveolata, Lax.ooooiiiiiianniaanios
(einitzia forinoes, T - Joseiios i avsvians
Cyparissidiun gracile, I
Glyptosuvbus graecillimus, Lx
Widdringtonites subtilis, Hr,
Frenelites Iteichii, Tt
Thuites Pluffii, TIr.

Thiuites erassus, TLix

| Thuites Meriani, Tr. ........
Moriconin eyelotaxon, Deb.
Libocedrus eretacen, Hr

Domarg micrelepls, Hr. . .ooooaaioaaaziis
Ginkgo primordialis, Hr.. ..o oooeacaoiaaoo
Ginkgo multinervis, Hr...ovrwersivansssasrnns
Baiern sagitata, Hr
Baiera leptopodu, Hr
Doiem inonvata) Bl ee o issvasvsassovniis
TInolepis species.. . .....ooo.ooo.

Thinfeldia Lesquerenxiang, Hr... .. ... oiiaa.

Rivizanthme,
Williamsonia cretacea, Hr. .o cn vveeceeiminnanan
MOKOCOTYLEDONES.
Glumaces.,

Arundo Greenlandica, Hr...........
Phragmites eretneens, TX. ccooevvnnnnineiieian,
Culmites cretuceiis, Bit. ... .ooieniaivnnnncanns

Alismacese.
Alisma retionlatal, Hr.cvoeaes sicanoiiaizaae
Coronarig,

Lamprocarpites nitidos, Hr.....ooeeeuniin.. m-..
Mujanthemophyllum eretacenm, Hr............
Majanthemophyllum lanceolatum, Hr...........

Dicscores.
Divscoreal oretacen, Lx. .covooioaciaiiinia..
Typhaces.
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Caulinites stigmarioides, Elt. . ... .o

= = S TR

+

1

i, : - = |
L 5 & “ o & l | & .
& s " 3
= e i | 3 22 | 84 | 28 &
L 3 E - o & rer 4
5 e EEE | & = 2 2 g g8 g
2 = i 2 a B =
NAMES OF SPECIES. & g E 22 'é T L 3% == 2
& - ® { ~ = = o]
2ol 292 | 92 |23 | 88 |28 | 3
o @
242 48% | 25 | Eo | B3a | 22 | &
(=] A 1G] = (<} Z 1
I
Bequoin fastigiata; S5, + | ..
Sequoin subulatn TIr B e |

o
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130 Myrics seming, Lix........
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Myricn Sehenkiana, Hro.ooooannn

132 | Myrica Sternbergil, LX. . ccc cacecccionnnninann
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141 | Alnites grandifolius, Ny .. =
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142 | Dryophyllum (Querous) latifolium, Lx..... .... + esmaas=peenrs smsssernssloecsnnsimraluscsions cunlsmmanmenmnlronsenen
143 | Dryophyllum (Quercus) primordiale, Lx........ C | PSSR senbswn e ws S e | en e mare sl E b e SR e
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151 | Quercus Warmingiang, Hr. ..o ccoeemeo oo |ociiiaanrnfacnnccnnaans +
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153 | Quercus hieracifolia, Hos. & vod M. oo +
154 | Quercus thulensis, Hr.cc...oooooovismaceccazaas B
135 [ {}uercus triglodites, Hr .. -+
1568 | Quercus poransides Tif. oc s cessanminavnsassial T (lacessmenssvalsarsasnoss
157 | Quercus Morrisoniang, LiX ...... ... - B e A . Sl ot S e e A 18 [ e
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Fagus polyelada, Lx..oo.. ...
Fagus erctacen, Ny

Salicines.
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Snlix Greetzinng, Hr....

Salix protewtolia, Tix
Salix Meekii, Ny..........
Salix flexunsa, Ny-

Populus litigiosa, Hr. ...
Populus eyclophylln, Hr. ... ......
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Populus miciophiylla, Ny ...
Populus { cordifolia, Xy
Populus Berggreni, Hr
Populus amissa, Hr. ... ..........ooouiaan.
Paopulus hyperborea, Hr . .
Popitis stygia, Hr ...
Popultas primsvi, B cooee ioiiiiooasaroitoas
Populites Lancastiiensis, Lx. ... ...
Topulites eleguns, Lx.. ... ......

Plalanez.

Platanus Newberryann, Hr. .. ... ..
Platanus obtusiloba, Lx . ...
Platanus primasn, Lx, .
Platanis Heorl L. o o cocvvssrcosniiosee
Platanus diminutiva, Lx......

Styracifluwe,
Liguidawbur integrifolinm, Lx

Mores.

| Fiens protogan, EIL -.ooceiaan.
| Fieus RO HA s s s e st SOR L S
‘ Ficus G einitzii, Btt. cciuiiiiaw

Tiens bumelivides, Btt.
TFiens primordialis, Hr...... ...
Ficus Mohliana, Hr......

Ficus Krausiang, Hr. .
Flons Baliim, T s s s T S
Vieus Deckwithii, Lx.............

Fieus angustata, Lx .
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Quader Sandstone —
Hariz, Bolemia,

Wry.

Niedershmnoa—
Saxony, Hung
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[ Artocarpee.
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Urticines.
2 MaeClintockia cretaces, Hr............ AR A -+
208 | MacClintockia appendionlats, Hr. . [ I +
Dapiineée.
210 | Daphnites Goeppertl, Btt. ..o .. ccocaeainncaals =ruis G i K B B o
‘ Profeaces, J
211 | Protea Haidingeri, Btt. .. vvvnveecacanaacnenac]ons ==
212 | Protecides lanoifoling, Hr......ccooeaioann .. -
213 | Proteoides ilicoides, Hr.ooo .. coiviaivsnnansnandd- s e
214 | Protevides Greyillisformis, Hr...... oo +
215 | Protecides Daphnogenoides, Hro...oo ... e
216 | Protenides acufd, Hi. ... .oocasianrnoasasrennas e
217 ' Pratevides longus, Hr...oovoverannanaen o et
218 | Protecides crassipes, Hr
218 | Protecides vexans, Hr
220 | Conospermites hakemfoling, Ett........... SE e S e e e
221 | Ropala primeve, Bth ccue e oieeiioasamrnmmmecien et ainnan s asafaa s
220 | Banksia prototypus, Btt. ..
223 | Banksia longitolia, Bth. ... . .oooooen
224 | Lomatia saportanes; Lix. ..o oo + +
225 | Lomatites palmodlex, Ett...... .......... o=
22 | Dryandroides Zenker, It ... ooonoeinniiena-fs
227 | Dryandroides Ia@ifonns, Bt .ooooee e b
Laurines,
208 Lanms Nebruscensis, Lix, R et
229 | Lunrus macrocarpi, L. oo ooooaoooliiiaaanat e caememaaee
230 Luurus profesfolia, Tax ... — = =
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35 | Laurns Hollae He. oo oce oo oo
236 | Eanmis Odint HE. . ccicsenninaann
237 | Parsen Leconteann, Tx. .o oooo oot iiiaaaans
232 | Persen Bternbergii, L. .o ..o oo iiiaaiamiaaaesn
230 | Daphnogene primigenia, Btt. . - cooooeeooan oo
240 Cinnamomum Schenchzerd, Hr
241 | Cionamomum Heertl, Tx. .o cccceiiniiennonans
242 | Cinnamomum Sezannense; Wat. .. oocavvienns
243 | Oreoduphne ceretaces, Hr. . - oo ooiiaiomiea
244 | Sussalras arotien, e ooeocizaszsessacanaonas 2
245 | Sussafras Mudgel, LiX. .. ocrooeeaeieccnreacanee S
246 Sassafras acuiilobum, Lx,. -
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g | Aewputes arotiea, Hr

Sassaltus (Arliopsis) cretaeenu, Ny .ovoeeiaan.

Sassafras (Araliopsis) ebtusum, Lx. o ...o......
Sussafras (Arnliopsis) mirabile, Lx.

Sassalias (Araliopsis) dissectum, Lx
Sassafras (Araliopsis) reeurvitum, Lix

Sassufrns (Arnliopsis) plataneides, Lx,..........
Sassalras (Arallopsis) deformintum, Lx
Duphnophyilum Fraasii, Hr. ... .0ceenoinnn..
Daphoophyllnm crassineryinm, Hr
Daphnophyllum ellipticnn, Hr

Apdcynee,
Apoeynophyllom cretageum, Bt .. .oooeeio oo
Asarines.
Aristolochia dewtata, FIr .. ... ... .0 ..

Myrsines,

Myrsine borealis, Hr. ..

Diospyrinese.
Supotacites Huydenii, Ny.
Divspyros primeva, Hr.
Dicspyros ambignga, TiX. coovoveeeeoian e
Divspyros rotundifolia, Lx. ...
Divspyros prodromus, Hr. ..

Ericaces.

Andromeda Parlatorii, He. ...
Audromedn Plaffiana, Hy ..

Devmatopliyllites borealis, Hr

Asvlepiades.

Aralieeam,

Aralin formosw, Te. ..., ..,
Arulin Saporfanes, Lx. ... ..
Anilin Townert, Tox ... .
Atalia Ravoions, Hr.... ...
Aralia quinguepartita, Lx..
Aralin emargivala, LX..ooooveann i i,

Aralis coneretn, L. ... ...
Aralin tenuinervis, Tox...... .
Atallaradiate, L. ot eaaienn.
Arubia Groenlandioa, Hr......
Pavax eretaeenm, Hy
Hedera avalis, Tix. .. ......
Hodera primordialis, . .. ..
Hedem Schimperf, Lx.......
Hedery eunenta, Hr. . ........ SRy b e e et
Hedera platanoides, Lx. ... ........
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Ampelides.

286 | Cissites insignis, HI'. . ccooemnn cont iivnnanannnas
987 | Cissgites formosns, Hr. ... covoan caenniimmananas

988 | Cissites Harkerianus, LX . cocoeviiimieaaannna.
980 | Ciesites effinis LX e, civesesioaanaacsmandoaes =3
200 | Cissites acuminatus, Lx. . x
291 | Clissites Heerll, T «cvoeemnnniiicisaanreneas
a9 | Cissites sallsburismfoling, LX. .o ceenocnniann,
243 | Chondrophyllum orbienlatum, Fr. ... cooieenn..
204 | Chondrophyllum Nordenskitldi, Hr . ...ovveanns s
265 | Chondrophyllnm hedereformis, Hr ... ooo.
206 | Ampelophylnm attenuatum, LX .ooevnnnnnnnnn.
267 | Ampelophyllum ovatum, LX..oove emnneannana
Hamuwvmelides,
998 | Hamamelites Konsasesnus, Lx. ..o covooenenaes|
a0n | Hamamelites tenuineryis, LX. ... cooeoeeonnnass +
300 | Homamelites quadrangnlaris, Lx. ... .ooomnnes +
301 | Hamamelites ! cordatus, L. ... oo vvvmeenaanann. -+
Cornes.
302 | Coruus Forshammer, FIr - .o ioiiemrermeeiafemmemmesasfisnienaeaan. + oS-I, (CORE (e | R
Magnoliaces.
303 | Magnolin alternang; Hr ... ooooooomvinaaiiannns + + 4+ I e | i s e aen A o O
304  Magnolia Isbergiang, Hr. ... cooo coiivniivmmnanfemaniaanas . lsananan o O, N I B
305 | Magnolia Capellini, Hr + —+ e s i
306 | Magnolia obtusata, Hr. . .o.oooienioniirarnmnan, %
307 | Magnolia gpeciosa, Hr ..o ooonieennniaaas
308 | Magnolin amplifolia, Hr . ooooovnimmeniaiiaaan
300 | Magnolia tenuifolia, LE. o coocomniiianiiiiiae.
310 | Magnolis obovata, Ny. ...
311 | Magnolia species, fruft. ... ... ....oeeiiemaan...
312 | Liriodendron Meekii, HIF coevvrvemmannainiiaa,
313 | Liriodendron primmvim, N¥.-coe-ccceacranaaes
7314 | Lirodendron intermedinm, Lx
315 Liriodendron gigantenm, Lx ...
316 | Liriodendron acuminatnm, Lx
317 | Liriodendron eruciforme, Lx ... ...oe i e s
318 | Liriodendron semi-alatum, Lx...ccvonaicanoo

319 | Liriodendron pinnatifidam, Lx - .
420 | Liviophylinm Deekwithii, Lx... ..
321 | LiriophyTlam populoides, LxX . ........

329 | LiriophyHNum cordamoy, Lx. ccoeeoonoeoeanaanns -
393 | Carpites Hrophylil, Tom o oo coecaionicamainiaas
Antmacez.
324 | Anona cretaced, TiX. .. coeeeocmcoeeceaenasoaaan + e [ reinilr e ) ST ‘

Ranunculaces. ‘

305 | Dewnlquea insignls, Flos. & V. d M...... .
326 | Dewalquea Greenlandica, Hro..........
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Menispermaces.
{
827 | Menispermites obtusifolins, Lix. ... ....
328 Menispermites Salinensis, Li¥.. - ccvcccaearaaanas
320 Menispermites acerifoling, LX. ... ceceveecaaoans
340 ‘ Menispermites populifolins, Le. . ...
331 | Menispermites eyclophyllus, LiX. - coeecoeeaaaaan
432 | Menispermites grandis, Tix ...
333 | Menispermites acutilobus, Lx.... .

33 | Menispermites dentatus, Hr. ... ....o0iian.
335 | Menispermites ovalis, Lix. ...
436

Menispermites borealis, Hr.

: [
Nymphsacees, |
37 | Nelumbium aretioum, Hr. ooo oo o e el e s SRR e R e e e \
Malvacem, I
338 | Sterculin abtusiloha, Lx..cviicee cianrvesinieas + e einia e S e
338 | 'Sterentinmpartn, Tt oo cinas sl fii i S vaeean 4 et s p il et el S ot e o
340 | Sterculia Jugubris, LX ., ..\ ocemnennrrenrnnngan 4 I PO o el e o e | R | P '

{ Tiliuess, | ‘
[
31 | Greviopsis Haydenii, Lix

o R S P T ey g 1 e |

M2 | Apeibopsis Thomseniana, Hr.. oo, .uu.. oot o e s BRER B S | S S e s e e e e Sl |
‘ Acgracew. ;

13! | Sapindos prodromis, B, cciiciiivencive sasaailsosneessss|hnmrieasae + et | O R R T

344 | Sapindus Morrisoni. Lx

W5 | Acerantignum, Btt. ... .oiae.

346, Acerites pristinty, Ny, .o oemomeenanas

M7 ‘ Negundoides acutifolins, Lx. ... e

Frangulines.
348 | Celastrophyllum ensifoliom, Lx.....ocoaiiiaas
248 | Celustrophyllum laneeolatom, Btb. ... .cveenen .
3530 | Celastropbyllwm integrifolium, Ett... ... ...._..
451 | Celastropbyllum obtosum, Hr......... ek

%52 | Pailiurus membranaeeus, Lx. .
353 | lex strangulata, Lx.........
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4955 | Rbamnus (Erstedi, Hr. .
356 | Rhamnus pronifolius, L. . e vaveeaen.
357 | Rhamnus tenax, Lix......

358 Rhamnus seuts, Hr...oocoaaoa

Myrtaces. |
359 ‘ Eucalyptus Geinitzi, Hr. -.cccooooiiieas LTI T D e e + =4 G P e e T Ny
360 | Euecalyptudborealis, Hr. ... covienennnaainn, 42 Ve P mia e s bk e + SRR T S st [ g et
261 | Myrtophyilum parvalum, Hr. +
362 | Myrtophyllum pusiliam, Hr...... AR A A
363 i Myrtophyllnm Schitbleri, Hr.. ... .. ... Aaesa -+
364 | Metrosideros peregrinus, Hr._....... ST - TP, [RUEERIRE S
363 | Callistemophyllum Heerli, Btti..eeennnee oo .. e e e S 4 S A S [ A o RO R +
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Columniferse. |

66 | Plercspermiles cordifolius, Hr. ...
0% | Pterospermites anrionlatug, Hr.o.covvunenevann.n

Juglandee.

368 | Juglaus! Debeyana, Hr. .., ccices cocinensscas
369 | Juglans? orassipes, Hr..o....ooooiiiimaiiiiiin..
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Table of Distribution of the Plants of the Cretaceous Cenomanian Formation—Continued.
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THE RELATIONSHIP OF THE FLORA OF THE DAKOTA
GROUP.

L]

In comparing first the Flora of the Dakota Group to plants described
by Heer from Kome, referable to the lowest Cretaceous or Neocomian
formation, the table of distribution indicates an extremely great difference
in the characters of the constituents. Two species only are common to
both these groups of planls: Gleichenia Nordenskioldi, a fern, and Sequoia
Reichenbachi, a Conifer. These species are of predominant and persistent
Jurassic types. remnants of old epochs. The single dicotyledonous species
discovered in the group of plants of Kome, Populus primeve, belongs to
the section of the coriaceous poplars, represented at Atane by two other
species, No poplar of this section has been observed as yel among the
vegetable remains of the Dakota Group. This last flora is, therefore,
without affinity to that of Kome. Bul with the flora of Atane thal of the
Dakota Group has a marked degree of affinity, 15 species of plants being
common to both. They are: Pinus Quenstedti, Sequoia Reichenbachi, .
Justigiata, Thinfeldia Lesquereuxiana, Platanus Heerii, Ficus Mohliana, Sas-
safras recurvatum, Diospyros primeva, Andromeda Parlatorii, Cissites affinis,
Magnolia alternans, Magnolia Capellini, Liriodendron Meekii, Sapindus Mor-
risoni. Besides these, Thuites crassus and Myrica Sternbergii of the Dakota
Group are so closely allied to 7. Pfuffii and M. Thulensis of Alane Lhat
these forms, described under different specific names, appear to be mere
varicties; and the same can be said of Ficus profogea and Aralia Ravniana
of Atane, which, as far as can be surmised in comparing figures and deserip-
tions, appear identical with Ficus Bechwithii and Aralia Towneri of the
Dakota Group. The relationship is the more remarkable as the affinities
are not limited to ene or a few peculiar sections of the vegetable kingdom.
but refer to plants of most of the divisions known in the flora of the pres-

ent epoch, at least in that of lhe temperate regions. Of the 65 genera to
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which the plants of the Dakota Group have heen referred, 40 are repre-
sented at Atane; and in them (besides Ferns, Conifers, Monocotyledons)
there are, in the Dicotyledons, Magnoliacee, Anonacew, Menispermacece.
Vitaceee, Sapindacew, Araliacee, under the subdivision of the-Polypetalous:;
Lequminose, Ericacew, Eberacew, in the Monopetalous; Hamamelacea,
Cornacewe, Rhamnacew, Urticacew ¢ Moree Juglandee, ete. ), in the Apetalous.
Hence the relation of these floras is, so to speak, general. There iz only a
marked difference in the number of species represented in a few groups.
Atane, for example, has 35 species of ferns and 28 of Conifers, while only
6 ferns and 9 Conifers are known from the Dakota Group. This last flora
has a large number of species in the genera Salix, Platanus, Sassafras,
Aralia, Liriodendron, Menispermites, Protophyllum, while Atane has pre-
dominance of species in Magnolio, in the Myrtacew, Pterospermites, Rhus,
and especially in the Leguminose, of which 18 species are described by
Heer, while only one is known from the Dakota Group. But these differ-
ences merely show the influence of local cireumstances, lower temperature,
more open ground perhaps for the plants of Atane, where ferns and
Leguminose are more abundantly distributed than in forests of large-leafed
trees, like those of which the flora of the Dakola Group is especially
composed.

As Kome and Alane have in common 8 gpecies of Ferns and Gymnos-
perms, of which two only have been found in the Dakota Group, it might
be supposed that the Atane flora is older than thal of the Dakota Group.
The characlers of the Dicolyledonous plants lead to a different conclu-
sion; for some of these plants of Atane are identical or very closely related
to species of the upper Cretaceous, or Senonian, while none of them have
- been observed in the Dakota Group; Quercus Westfalica and Q. hierucifolia.
recorded by Heer in the flora of Atane, are deseribed from (he Senonian of
Europe; lwo species of Dewalquea, also recognized by Heer in the plants
of Atane, are found in the upper Cretaceous of Belgium and the Paleocene
of France, while Cinnamomun Sezannense, which Heer has also found in
the plants of Atane, is lower Eocene in France. Therefore, it is evident
that the formation of Atane is somewhat more recent than thal of the
Dakota Group, apparently an upper stage of the same,

The degree of relationship of the Dakota Group flora with that of the
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Cenomanian of Europe in divers localities indicated in the table, is the least
distinetly marked with Quedlinburg. From this place Heer has described
20 species, 8 of which only—Gleichenia Kurriana, Sequoia Reichenbacli. and
Proteoides laneifolius—are identified in the Dakota Group. The slage of
the Quedlinburg beds is not positively determined. While some geologists
refer it to the Cenomanian, Goeppert considers it as lower Senonian, or as
a formation more recent than that of the Cretaceous of Kansas. It has a
Credneria (C. integerrima, Zenk.), also found at Atane. The flora of Moletein
offers, in nearly the same number of species (18), more definile points
of affinity with that of the Dakota Group in 7 identical species, 3 of which
are dicotyledonous: Ficus Mohliana, Aralia formosa, and Magnolia speciosa.
The Moletein formation is generally admitted as equivalent to Lhat of the
lower Quader sandstone of Germany, from which at different localities in
the Hartz and in Bohemia 30-species of plants have been deseribed. Of
these, also, 8 are found in the Dakota Group. Hence the marked analogy
in the components of these floras authorizes the conclusion of equivalency
of the age of the Dakota Group with that of the Quader sandstone of
Germany, which is as posilively determined as Cenomanian by its animal
fossils as the Dakota Group is recognized as Middle Cretaceous by the in-
vertebrale remains which abound in the strata of the Fort Benton Group.
immediately overlying it. :

We may have an opportunity to see in the characters of the plants
further described in this volume, from the different stages of the Tertiary.
some of the types of the Dakota Group reappearing through subsequent
periods, especially in the Miocene. But this cannot in any way nullify
the originality of these types, and what is said above sufficiently proves
that if the Dakota Group has in its flora some plants closely allied o
Miocene species, and also lo plants living at the present time, the Cre-
tuceous age of the group is positively fixed.
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FLORA OF THE LARAMIE GROUP.

The age of the Laramie Group of Hayden is not yet definitively deter-
mined. The remains of foesil plants, abundantly procured from this
formation, especially at Golden, Black Buttes, and Point of Rocks, have
bheen recognized by botanists as pertaining to a flora mostly composed of
Terliary types, while, according to zotlogists, the fauna of the same for-
mation is Cretaceous in character. Though the queslion has already been
discussed al length and considered under diverse points of view, my own
opinion being given in the preceding volume of the “U. S. Geol. Rep.,” vii,
pp. 338-352, in F. V. Hayden’'s “ Ann. Rep.,” 1872 to '74, etc., il is proper
briefly to present here some new facts bearing on the subject, and to note
the conelusions which may be derived from them.

1st. The flora of the Laramie Group has a relation, remarkably well
defined, with that of Sézanne. This relation becomes still more distinetly
shown by the few species of plants which have recently been added fo it
and are described below. The flora is not vague or indefinite in its char-
acter; ils types are clear and precise; those which are limited to the
formation are found in the divers localities where the remains of plants
have been discovered, the relation of some others is with plants of a higher
stage, especially with those of the Miocene; very few are Cretaceous, and
these are mostly represented by persistent species which, derived from the
Jurassic, have passed through the intervening period to the present epoch.

Though the geological surveys of the Government have not sent me
from the Laramie Group any specimens of fossil plants to be examined
and described in this volume, I have had the opportunity of looking over
a large collection of plant remains obtained at Golden for the Museum of
Comparative Zodlogy of Cambridge. They mostly represent speeies already

known. Of the new ones, none are referable to Cretaceous types: they are

still more generally allied to those of Sézanne. This does not imply that
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the flora of the Laramie is positively identical in its geological horizon
with that of Sézanne. There are marked differences in the general char-
acters of the vegetablg groups, The flora of the Laramie, for example,
has a remarkable predominance of species of palms, while these are, on
the contrary, very rare at Sézanne. As the palms have their origin, as
far as known, in the middle Cretaceous, where they have been observed in
very rare remains, limited to one or lwo species, and as their deve]opmeﬁt
has been gradually progressing through the more recent formations, this
fact, or the abundance of remains of palms in the flora of the Laramie, gives
to it a somewhatl more recent aspect than that of Sézanne, where the absence
of palms, however, may have resulled from mere local circumstances.

2d. Some time ago the members of one of the scientific expeditions of
Princeton College discovered and collected in Wyoming a number of fine
specimens of fossil plants referable, by their characters, to a stage of the
Cretaceous more recenl than the Cenomanian Dakota Group. As far as
can be judged by a preliminary examination, the species, mostly Quercites
and Araliacewr, ave related by idenlical types, even by some identical species,
to the flora of the Senonian, as it is known in Germany by the plants
published by Hosius and Von der Mark, and in Belgium by those of Debey.
They have also a degree of affinity, though less distinct, with those of the
Marnes Heersiennes of Gelinden, a formation which, in France, constitutes
part of the series of the Sables de Bracheux or of the London clay, ete.,
the lowest part of the Tertiary system, or Eocene, as it is generally admitled
lo be by European geologists. The plants of Gelinden, partly Senonian in
their characters, are related to the Sézanne flora by one identical species
and a number of others of generic or typical affinity. Hence we see now,
in the floras of the North American Conlinent, from the Cenomanian to the
Eocene of lhe Laramie, a succession of vegelable groups corresponding to
the European series, with the exceplion only of the flora of Gelinden in
the Sables of Bracheux, not yel discovered on this continent.  According
to French geologists the Sézanne beds are comprised in the Pisolitic lime-
stone, a formalion superior to the Sables of Bracheux, and hence more
distinctly referable to the Tertiary.

3d. A memoir published by Professor Cope on the horizon of extinct
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verlebrates of Europe and North America® contains very valuable and
interesting documents, which really show that the evidence afforded as to
the age of the Laramie Group both by the remains of animals and by those
of planis is not far discordant. In the table indicating the correlation of
all the formations from the lowest to the more recent (pp. 50 and 51 of the
memoir quoted above) the horizon of the Sézanne flora, or the Pisolitic
limestone, is nol separalely indicated, but is probably in what the author
calls the Puerco stage, hypothetically identified with the Thanetian, or
lower Eocene; the whole Puerco and Laramie on one side, and the Sables
of Bracheux on the other, being marked as Post-Cretaceous. Now the rela-
tion and difference between the vertebrates of the Laramie and those of
the Sables of Bracheux is established by Professor Cope as follows: “The
genera of Dinosauria ( Palwoscineus, Cionodon, Diclonius, Monoclonius,
Dysganus /), which constitute a predominant type in the Laramie Group,
have not been found in any other part of the world. Mingled with them
were specles of crocodiles and turtles of indifferent characters, while a
number of other forms exisfed which had a limited range in time, and
hence are important indicalions of stratigraphic posilion. Such are the
genera Myledaphus (Cope) and Clastes (Cope), which have been found algo
near Rheims, France, by Dr. Lemoine, in the Sables de Bracheux, which
are regarded as (he lowest Tertiary. Such is the curious Saurian type
Champsosawrus (Cope), Simadosanrus (Grev.), and the turtle genus Comp-
semys (Leidy), which Lemoine finds a little higher up in the series in the
conglomerate of Cerny, which is the lower part of the Suessonian. In
France, a genus of the Laramie, Polythorar, extends into the Lignite or
upper Coryphodon beds of the Suessonian. Thus the Laramie is inter-
calated in its characters between the Cretaceous period on one hand and
the Tertiary on the other, and its fauna includes genera and orders of
both great series.”

Admitting the exposition of the characters of the strata as made by
the celebrated author of the notice, it may be observed thal, from the
table which follows the above remark, all the genera common to the Sables
of Bracheux and the Laramie Group forcibly indicate relationship to the

'The relation of the horizon of extinet vertebrata of Hurope and North Awmeries, U, 8, Geol. & Geog.
Survey” (Hayden), Bull. v, No. 1,
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Tertiary, even to strata above the Eocene. The olher genera, as remarked
by Professor Cope, are Dinosaurian of Mezozoic types, but are without any
representatives in Europe; hence they can only be used as hypothetically
implying reference of the Laramie Group to the Post-Cretaceous. For they
have never been found anywhere but in America, while the reference of
the Laramie to the Tertiary age is based on the positive evidence of species
or genera repregented in that formation both in Europe and America.

Professor Heer, in the VIth volume of the ““Arclic Flora,” has exam-
ined the question from the same point of view. After remarking that
the Tertiary character of the fossil plants of the Laramie Group, confirmed
by that of the mollusks, had rightly forced me to recognize il as Tertiary,
he adds thal the discovery at Black Butles of Agathaumas sylvestris, a
Dinosaurian, had been considered by zoblogists as sufficient authorily for
the admission not only of Black Bultes but of the whole Laramie Group
into the Cretaceous; this from the dogma that Dinosaurians have disap-
peared with the Cretaceous. That a Saurian, he says, has been found
only at that locality, is no reason for recognizing it as a Cretaceous species,
bul the only conclusion which can be drawn from the fact is, that until
now it has been supposed that the Dinosaurian type had died in the Cre-
taceous, while animals of this kind have permitted some of their offspring
to live still in the Tertiary. And, indeed, in regard to that, other groups
of Saurians, like the crocodile, have lived in far different periods. There-
fore the Agathawmas of Black Butles is not proof at all that at that locality
a Tertiary flora was existing at the same time as a Crelaceous launa, as
admitted by Professor Cope; for a single animal does not constitute a fauna
any more than a fragment of plant could constitute a flora. Added to this,
it is also well to remark that at Black Buttes, in a stratum immediately
above the bed where the remains of Agafhaumas were found, a fish, Celastes,
four species of turtles, an alligalor, and a mammal have been discovered,
and that all these animals are undoubtedly Tertiary.'

4th. The Laramie formation is a land or fresh-water formation. If
sufficienl proof of this fact was not given by the remains of plants and
the numerous coal deposits found at divers stages over its whole extent,

(). Heer, Beitrige zur Miceene Flora von North Cauada, p. 7, in Flora fogsilis Aretica, vol. vi, part 2.
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the mollosean fauna would offer an incontestable evidence. Professor C.
A, White, in a paper lately published, writes as follows: “The inverte-
brate fauna of the Laramie Group is wholly different from that of any of
the Marine Cretaceous formations, with one of which some writers have
confounded it. It contains no true marine type of any kind, but it does
conlain many brackish-water molluscan forms, and also the remains of
many fresh and land mollusks. The fauna characterizes a great wide-
spread geological group of strala in the most distinet and unequivocal
manner, several of its molluscan species now being known to occur at
localities more than a thousand miles apart.” After remarking on the
erroneous. statements in the text-book of Geology by Professor Geikie,
and on the assertion of Professor J. P. Stevenson upon the presence of
marine strata of the Fox Hills Group alternating with those of {he Lara-
mie, Professor White adds: “That any true Laramie strata ever alternate
with those of the Fox Hills Group, or any other Marine Cretaceous Group,
or that any true marine fossils were ever collected from any strata of the
Laramie Group, I cannot admit. I regard all such statements as the result
of a misunderstanding of the stratigraphical geology of a region in which
such observations are said to have been made.”

These remarks agree entirely with those I have had opportunity to
make in my researches on the flora of the Laramie Group.® The flora,
like the invertebrale fauna, is, on the whole, of a peculiar character, uni-
formly distributed over the whole extent of the formation, and free from
any types or characters relating it to the Crelaceous flora. As the Lara-
mie Group has never been subjected to submersion in the deep sea, the
few remains of Dinosaurians found in it are derived from low marine
lagoons penetrating into the land, and cannot impress the formation with
the Cretaceous character. This being the case, it is not at all surprising
to find remains of marine animals of Cretaceous types with remains of
plants of ;I‘el‘tiar}' age, not more than to find the bones of the marine
saurian Agathewmas of Black Buttes enveloped in a mass of dicotyledon-
ous leaves, some of them even glued to the bones, and petrified with them

1Late observations concerning the Mollugean Fauna and the Geographieal extent of the Laramie Group,
 Amer, Journ. of Sci.,” 3d series, vol. xxv, p. 206 (1383),

# “ American Journal of Beience,” 3d Ser., 1874, vol. XXV, pp. 546-557.
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in such a way that they cannot be separated without breaking the speci-
mens. This fact positively indicates the cause of the distribution of some
remains of Cretaceous animals as merely casual, without relalion to the
nature and the progressing development of the formation.

As has already been remarked, the external aspect of the species of
different groups treated in vol. vii is an obstacle to the easy comprehension
of the character of each group. It is, therefore, advisable to have now,
separately, all the species of the Eocene flora exposed in a table, with
their relation indicated. This will render more clear the deductions
which, as said above, have been derived from the character of the flora in
the “U. S. Geol. Rep.,” vol. vii.!

1 This quotation refers to vol. vii of the ““U. 8. Geological Survey of the Territories,” by Dr. F. V. Hayden
(1878).
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TABLE OF DISTRIBUTION OF THE SPECIES OF THE LARAMIE GROUP.
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DESCRIPTION OF SPECIES ADDED TO THE FLORA OF
THE LARAMIE GROUP.

FILICES.

Osmunda major, sp. nov.
Plate XVIII, Fig. 5.

Frond pinnate; pinnules simple, alternate, large and thick, linear-lanceolate,
unequilateral at base; borders undulate; medial nerve narrow; lateral nerves passing
to the borders at a broad angle of divergence, forking generally once from the base,
one of the branches sometimes forking again from the middle.

This beautiful fragment seems to belong to the same species as that
of fig. 5, pl. iv, “U. S. Geol. Rep.,” vii; at least the nervation is identical
in its characters. The borders of the leaflets, however, are very entire,
while they are obscurely crenulate in pl. iv, fig. 5. They come from the
same locality. On the other hand the fragments, figs. 6 and 7 of pl. iv,
vol. vii, have the same nervation as fig. 1—that is, a very narrow midrib, -
and the lateral veins forking more generally from the middle than from
the base. It is, therefore, uncertain whether these fragments represent

two or three species, or whether, perhaps, they may all be referable to the
same.

Hab.—Golden. 4. Lakes. Collection of Princeton College.

Pteris erosa, Lesgx.
: Plate XIX, Fig. 1.
“T. 8. Geol. Rep.,” vii, p. 53, pl. iv, fig. &,

Fronds simply pinnate; pinne large, linear-oblong,
unequilateral at base; lateral nerves distant, obtusel
curving down in joining it, forking at the base
again from the middle,

narrowed to a pointed acumen,
¥ diverging from the medial nerve,
only, rarely one of the veins forking

By the shape of its leaflets and their nervation this species resembles

the former and should, perhaps, be identified with it. The borders are
sharply irregularly serrate, sometimes merely gnawed in places.

Hab.—Same locality as the preceding; also communicated by Mr. Lakes.
It is the property of the Princeton College,
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Gymnogrammh Haydenii, Lesqgx.

Plate XIX, Fig. 2.

“1. 8. Geol. Rep.,” vii, p, 59, pl. v, figs, 1-3.

The fragment represented here is (he upper part of a large leaflet
having exactly the same specific characters. It has been figured, on
-account of the locality, as a positive identification of Snake River and Yel-
Adowstone Lake with the Laramie Group.

Hab.—Golden, 4. Lakes.

PALMZE.
Oreodoxites plicatus, sp. nov.
Plate XVIII, Figs, 1-4.

d Leaves acnte at both ends, deeply plicate lengthwise in numerous rays converging
-at the base and the apex, obscurely marked toward the base by a narrow medial nerve;
rays distinefly veined ; primary nerves distinet, separated by 3 or 4 thin intermediato
~ONes.

On account of the plicate lamina, the leaves are referable to palms,
and, as seen by figs. 2 and 3, they appear partly traversed by a narrow
rib, which would indicate the disposilion of the leaves as simple; but
they are more probably lobes of a compound or palmately divided frond,
like those of Oreodoxia regia of Cuba. In this last species the lobes
are much longer and comparafively narrower, connected near the base.
This disposilion may have been the same for the fossil leaves, as the frag-
menls, figs. 2 and 3, appear as laceraled near the base, and therefore as
if they had been merely segmenls of a palmately divided frond.

The fragments of leaves described as Ludoviopsis Geonomefolia, Sap.,
“FL de Sézanne,” p. 339, pl. iv, fig. 1, are the only fossil plants to which
the species might be compared. [f the midrib of fig. 2 was more dis-
tinetly marked and lhe rays flat, the likeness would be striking. Saporta’s
species is referable to the Pandanew. 1t has not the truly plicate rays of
the palms.

Hab.—Golden, Colorado. Found by Rev. 4. Lakes. The specimens
belong to the Museum of Princeton College.
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OLEACEZE.
Fraxinus eocenica, Lesqx.
Plate XX, Figs. 1-3.
47, §. Geol. Rep.,” vil, p. 229.
This fine species has been fully described, as quoted above. The
.specimens which represent it belong to the Princeton Museum.

ARALIACEZ.
Aralia pungens, sp nov.
Plate XIX, Figs. 3, 4.
Leaves coriaceous, rigid, very large, palmately divided; segments deeply cut

into lanceolate sharply acuminate lobes—the lower opposite, the upper simple or lobate
on one side.

The general oulline of the leaves represented by the figured frag-
ments is very probably analogous to the one figured in pl. xxxv of this vol-
ume; for it is evident that we have here mere segments or fragments of
a compound leaf. These scgmenls are subdivided into long lanceolate
sharply acuminale entire lobes, which, oblique at their base, are turned
up and erect at the apex. The nervation of the segments is pinnate; the
lower secondary veins are opposite, strong, passing up to the point of the
lobes, or curving up and following close lo the borders like the lateral
veins of the lobes.

This gpecies is allied in its form to what has been described in vol.
vii as M. Lessigii, p. 138, but the nervation differs. In M. Lessigii, the
tertiary veins directed toward the sinuses divide under them into two
branches, passing along on both sides and following the borders of the
lobes, while in this leaf the tertiary veins do nol divide, but appear lo
merely pass up on one side without forking. Though this difference may
be marked, it is scarcely possible to doubt that these fragments represent
the same group or lhe same genus of plants, and, as I have remarked it
in the deseription of M. Lessigii, Saporta and other authors refer plants of
this kind to the Araliacec.

The fossil leaves, published thus far, and more evidenlly relaled to
these fragments, are the species of Sylphidium, Massalongo, on which
Schimper remarks that the three speeies described from fragments are
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without doubt referable to the genus Aralia and represent a single species,
perhaps identical with dralia multifida, Sap.
Hab.—Golden. 4. Lakes. Specimens in the Museum of Princeton

College.
MAGNOLIACEZ.

Magnolia tenuinervis, Leagx.
Plate XIX, Fig 6.
“17. 8. Geol. Rep.,” vii, p. 249, pl. xlv, figs, 1-5.

In the description of the species, . ¢., I compared the fragments by
which it is represented to M. Inglefieldi, Heer, “¥1, Avct.,” p. 120, especially
to figs. 1-3 of pl. xviii. The part of leaf now figured is exactly of the same
form as fig. 1 of this lasl plate. It is coriaceous, the surface smooth or
glossy, the lateral veins only being apparently not quiie as strong. The
relation is therefore so close that it is scarcely possible to admit the differ-
ence as specific, the more so as some of the leaves figured in vol. vii have
the lateral nerves quite as strong as represented by Heer.

Hab—Golden. A. Lakes. Specimen in the National Museum.

ANONACEZ,
Anona robusta, sp. nov.
Plate XX, Fig. 4.

Leaves large, coriaceous, ovate-lanceolate, gradually narrowed to the pointed
apex, rounded at base, pinnately nerved; secondary nerves strong, close, parallel,
curved in passing to the borders, camptodrome.

The leaf is about 13 centimeters long, 6 broad below the middle ; the
borders are slightly undulate; the medial nerve is thick; the lateral (12
pairs) also thick, especially toward the base, are allernate, very open or
nearly at right angles toward the base, then gradually at a more acule angle
of divergence, which in the upper ones is only 30°, These veins are all
simple, more or less obliquely cut by strong nervilles, which are either
simple and continuous or anastomosing in the middle of the areas. A

The species is distantly related to Anona elliptica, Ung., “*Syllog.,"” iii,
p. 43, pl. xiv, fig. 1. The nerves, However, are much stronger indeed
stronger than in any fossil leaf referred to this genus, and the base of the
leaf is rounded.

Hab.—Golden, Colorado. Rev. A. Lakes.
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STERCULIACEZE,
Sterculia modesta, Sap.
Plate XX, Tig. 5.

Leaves thick, rounded in the lower part, trilobate at the apex; medial lobe longer,
separated from the.lateral by broad sinuses; nervation trifid from the base; lateral
nerves camptodrome.

This finely preserved leaf is 8 centimeters long from the base to the
apex of the middle lobe, and 6 ecentimeters broad between the points of the
lateral ones. It is enlarged in the middle, a little contracted below the
lateral lobes, and deltoid to the ap'ex. The primary nerves are strong; the
lateral are entwined by distinct nervilles; the areolation is in loose irreg-
ularly quadrate meshes.

By comparison with a fragment described under this name in “Fl. de

Sezanne,” p. 401, pl. xii, fig. 2, the American leaf has been identified by
the author.

Hab.—Golden, Colorado. A. Lakes. Specimen in the Museum of
Princeton College.

FRANGULACEZ.

Zizyphus Beckwithii, sp. nov.
Plate XIX, Fig. 5.

Leaf membranaceous, oval or obovate, rounded at the top, narrowed and decur-
rent to the petiole, palmately tri-nerved from the base; medial nerve narrow, with a
single branch above the middle, the lateral curving up at a distance from the borders
nearly acrodrome, much branched outside; nervilles close, distinet, at right angles to

the midrib.

The fine leaf, somewhat fan-like, 44 centimeters long, 3 broad, has a
thick petiole a liltle more than 1 centimeter long. The lateral primary
nerves ascend to the top at equal distances from the midrib and {he bor-

ders, which are perfeclly entire. The secondary nerves are numerous

(about 12-pairs), parallel, the lower being basilar and marginal; the ner-
villes are sirong, parallel, coﬁtinuous, and very close. The species is
related lo Zizyphus Raincourti, Sap., of the Sézanne flora.

Hab—Near Golden, Colorado. H, C. Beckwith.

Specimen in the
National Museum.
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Rhamnus deformatus, sp. nov.
Plate XX, Fig. 6.

Leaf lanceolate, tapering to an obtuse point, abruptly narrowing and decurrent:
to the petiole; borders entire, irregularly undulate; lateral nerves simple, campto-
drome.

The leaf seems to have been deformed in the process of maceration.
It is largest below the middle, diversely undulate-plicate on both sides;.
the secondary nerves are numerous (16 pairs), open, but much curved in
passing toward the borders and following close to then, the upper ones.
at a more acute angle of divergence than those of the base.

flab.—Golden, Colorado. Specimen in the National Museum.



THE FLORA OF THE GREEN RIVER GROUP.

GEOLOGICAL DISTRIBUTION OF THE MEASURES.

In my preceding Reports I have referred to the Green River Group
a limited number of species of fossil plants obtained from different local-
ities mentioned below, and which were formerly considéred as pertaining
to the same geological stage. Now this group includes four members:
the lower, the Wasatch, of which the Green River is an upper member;
then, in ascending, lthe Bridger, the Uinta, and the White River with the
Oregon beds.

The name of the Green River Group was proposed by Dr. F. V. Hay-
den on account of the great extent, thickness, and display of strata of this
formation along Green River in Wyoming.

The formation as it is seen there is purely of a fresh-water origin
and seems to be a continuation of the Eocene Laramie Group, or Lignilic,
its strata being conformable to it and the modifications of the com pounds
being gradual. The lower member of the measures is mostly composed
of arenaceous beds, the upper a series of laminated shale, each of these
members averaging about one thousand.feet in thickness.

The upper part of the measures merit especially to be considered
now, as from it are derived the fossil remains which have been described
here as derived from the Green River Group.

The shale, variegaled in color, mostly red and white, and variable in
thickness, give lo the measures a peculiar banded appearance, especially
marked near Green River Station, where I had an opportunity to make
some observations on the distribution of the strata. At this place a section
of 550 feet from Lhe bed of the river to the high round bluff towering there
over the country around shows the multiplicily of the layers and the
variely of the compound. The upper part of the bluff is a hard ferru-

' Hayden's “Annual Report,” 1872, p. 336, where the section is given in detail,

127



128 REMARKS ON THE GEOLOGICAL DISTRIBUTION

ginous red sandstone in layers varying from 6 inches to 1 foot; below this
there are 65 feet of laminated argillaceous sandstone with remains of
fishes and plants intercalated between distinet slaty layers % to 1 inch
thick; then five beds of black bituminous compact shale measuring 2, 5,
25 feef, separated by beds of white calcareous shale, sandstone in thin
layers, ete. Few of the beds are compact and homogencous except the
bituminous shale. The intercalated sandstone, four beds, variable from
5 to 13 feet, are composed of shaly layers. Near the base of the section
only there is a bed of hard calcareous somewhat compact rock, which I
have not remarked elsewhere in the country around.

The localities where fossil plants formerly referred to the Green
River Group have been obtained are near Alkali Stage Station and Green
River Station, Wyoming: in Randolph County of the same State; near
Elko Station, on the U. P. Railroad, in Nevada; near the mouth of White
River, Utah; and especially at Florissant, a locality also mentioned as
(Castello’s Ranch and South Park, in Colorado.

The beds® of Florissant, now generally known for the abundance of
their fossil remains, plants and insects especially, have been formed by
like deposits. The geologist, Dr. A. C. Peale, one of the assistants of Dr.
F. V. Hayden in his Survey of the Territories, has first given a short
account of the formation near Florissant, a settlement rather than a vil-
lage, situated in a narrow valley of the mountains, at the southern
extremity of the Front Range of Colorado. He says: “In this valley, the
name of Hayden Park has been given to the low rolling country to the
west of Pike’s Peak. Hayden Park is drained by Front Creek, West
Creek, and Beaver Creek. The latter flows to the northwest and empties
into the South Platte just below the upper cafion. About five miles from
its mouth, around the settlement of Florissant, is an irregular basin filled
with modern deposits. The entire basin is not more than five miles in
diameter. The deposits extend up the branches of the creek, which all
unite near Florissant. Between the branches are granite islands appearing
above the beds which themselves rest on the granite. Just below Floris-
sant, on the north side of the road, are bluffs not over 50 feet in height,

! Dr. Hayden's “Annual Report, U, 8. Geological Survey of the Territories,” 1673, p. 200,
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in which are good exposures of the various beds. The following section
gives them from top downward:

“1. Coarse conglomerated sandstone.

“2. Fine-grained, sofl, yellowish-white sandstone, more or less argil-
laceous, and containing fragments of stems and leaves.

“3. Coarse gray and yellow sandstone.

“4. Chocolate-colored clay shales with fossil leaves. At the upper
part the shales are black, and below pass into—

“5. Whitish clay shales.

“These last form the base of the hill. The beds are all horizontal.”

After remarking on the presence of fragments of trachyte scallered
around and found in layers near the surface, as seen by the boring of a
well in the vicinity, Dr. Peale continues: “The lake basin may possibly
be one of a chain of lakes thal extended southward. I had thought it
possible that the beds were of Pliocene age. The specimens obtained from
No. 4 of the section above were submitted to Mr. Lesquereux, who informs
me that they are Upper Tertiary, and says that he does not believe, as yet,
that the plants of the Green River Group, to which are referable the speci-
mens senf to him, authorize the conclusion of Pliocene age. Ie rather
considers them, as yet, as Upper Miocene. The species known of our
Upper Tertiary are, as yet, too few and represented in too poor specimens
for definitive conclusion. Those sent from Florissant have a Myrica, a

Cassia, fragments of leaves of Saliz angustata, Al. Br., a Rhus, an Ulnus,
and a fragment of Poa or Poacites.”

I give the end of the yuotation in order to show that the first opinion
I expressed on the age of the Green River Group from its vegetable
remains was based upon the examination of too insufficient materials,

After Dr. Peale. the lake basin of Florissant has been carefully
explored by Professor Sam. H. Scudder, who, in “Bulletin of the Geol.
Survey,” vol. vi, No. 2, has given in greal detail the most precise and
interesting acecounl of his researches. It comprises not only the topo-
graphical description of the basin, the geology and stratigraphy of the
beds formed by deposits of the lake, but a preliminary report on the

insects and the plants obtained there by himself in an immense number
cro
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of specimens. From this valuable memoir are derived a few notes which
complefe what the paleontologist may wish to know in regard to the strata
from which the fossil remains are derived.

Professor Scudder’s memoir is elucidated by a map of the Tertiary
basin of Florissant as it was at the time when the strata were deposited.
The area was then covered by a shallow sheet of water, hemmed in on all
sides by near granite hills whose wooded slopes come lo the waler’s edge,
sometimes, especially on the northern and eastern sides, rising abruptly ; at
others gradually sloping so thal reeds and flags grew in the shallow waler
by the shore; the water of the lake, penetrated by deep inlels between
the hills, giving to it a varied and tortuous outline. This old lake was
really a long outlet following the botlom of the valley, and expanding on
both sides in lateral long shallow straits or pools. In one place the lake
is contracted to half a mile in width; at two others one-fourth of a mile;
taken altogether it is on an average 1 mile broad, being 6 to 7 miles long,
expanding, on the eastern side especially, into nine of those narrow shal-
low straits., The outlines of the straits are, of course, varied. The area
covered by their water measured half a mile lo a mile long, one-fourth to
half a mile broad, so that the shape of that Tertiary lake, as it is repre-
sented upon the map, resembles an oblong leaf, lobate on the borders,
somewhat like a leaf of the whife oak. Itis easy to understand how those
shallow pools, penetrating between hills covered with deep forest, alter-
nately drying in summer and filling up in the rainy season, could become
the reservoirs of woody and animal débris thrown upon their surface from
overhanging trees and rocks, and there periodically accumulating by the
succession of dryness and flood. :

Professor Scudder supposes that the ancient outlet of the whole
system was at the southern extremity; at leasl, the marks of the lake
deposits reach near the ridge which now separates the walers of the Platte
and of the Arkansas; and the nature of the basin itself, the much more
Tapid descent of the present surface on the southern side of the division,
with the absence of any lacustrine deposits upon its slopes, lead to this
conclusion. '

Says Professor Seudder: “The very shales of the lake itself, in which
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the myriad of plants and insects are entombed, are wholly composed of vol-
canic sand and ash; 50 feet or more thick, they lie in alternating layers
of coarser and finer materials. About half of this, now lying beneath
the general surface of the ground, consisls of heavily bedded drab shales
with a conchoidal fracture, and totally destitute of fossils. The upper
half has been eroded and carried away, leaving, however, the fragmentary
remains of this great ash deposit clinging to the borders of the basin and
surrounding the islands; a more convenient arrangement for the present
explorer could not have been devised. Thal the source of volcanic ashes
must have been close at hand seems abundantly proved by the difference
in the deposits at the extreme ends of the lake. Not only does the thick-
ness of the beds differ at the two points, but it is difficult to bring them
into anything beyond the most general concordance.

“The excavation of the filled-up basin we must presume to be due to
the ordinary agencies of atmospheriec erosion. The islands in the lower
luke take now as then the form of the granitic nucleus; nearly all are long
and narrow, but their trend is in every direction, both across and along
the valley in which they rest. Greal masses of the shales still adhere
equally on every side to the rocks against which they are deposited, prov-
ing that time alone, and no rude agency, has degraded the ancient flora
of the lake.”

The examinalion of Professor Scudder of the deposits of this lacus-
trine basin was principally made in a small hill, from which, perhaps, the
largest number of fossils have been taken, lying just south of the house
of Mr. Adam Hill and upon his ranch. “Like the other ancient islets of
this upland lake it now forms a mesa, or flat-topped hill, about 30 to 50 feet
high, perhaps 300 feet long and 80 broad. Around its eastern base are
the famous petrified trees, huge, upright trunks, standing as they grew,
which are reported to have been 18 to 20 feet high at the advent of the
presenl residenis of the region. Piecemeal they have been destroyed by
vandal fourists, until now not one of them rises more than 2 or 3 feet
above the surface of the ground, and many of them are entirely leveled;

but their huge size is attested by the relics, the largest of which can be

seen to have been 10 to 15 feet in diameter. These gigantic trees appear
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to be Sequoias, as far as can be told from thin sections of the wood sub-
mitled to Dr. L. Goodale. As is well known, remains of more than one
species of Seguoie have been Tound in the shales at their base.

“From whal information we could gain of the wells in this neighbor-
hood, it would appear that the present bed of the ancient Florigsant lake
is entirely similar in composilion for at least 30 feel below the surface,
consisting of heavily bedded non-fossiliferous shales having conchoidal
fracture. Above these basal deposits, on the slope of the hill, we found
the following series from above downward, commencing with the evenly
bédded strata:

“Section in Southern Lake— By 8. H. Scudder and A. Lakes.

1. Finely laminated, evenly bedded, light-gray shale; plants and 57
insects searce and poorly preserved ..., 1 2
2. Light-brown, soft and pliable, fine-grained sandstone; unfossil-
TPEPOME . : 00 wmhovis ws e84 acem ok Bmns Hhicle el oie o o e b w3 o 46 raii 2 0
3. Coarser, ferruginous sandstone; unfossiliferous.................... 1 4
4, Resembling No. 1, leaves and insect remains.................... racun R
5. Hard, compact, grayish-black shale, breaking with a conchoidal
fracture, seamed in the middle with a narrow strip of drab
shale; fragments of plants...........coooii 12 A
6. Ferruginous shale; unfossiliferous..................ccooiiiiiiiiinnn 5 0
7. Resembling No. 5, but having no conchoidal tracture stems of
plants, insects, and a small bivalve mollusk..................... 3 4
8. Very fine gray ochreous shale; non-fossiliferous .................. 0 2
9. Drab shales, interlaminated with finely divided paper shales of
a light-gray color; stems of plants, reeds, insects.............. 18 0
" 10. ‘Crumbling ochreous shale; leaves abundant, insects rare........ 3 0
el S eSS O TOBE B o sl e Uy wole 1 NS s on Seros b et L hi aes 3 0
12. Coarse ferruginous sandstone; no fossils............................. L 4
13. Very hard drab shales, having a conchoidal fracture and filled
with nodules; unfossiliferous ... 24 7

14. Finely laminated yellowish or drab shales; leaves and fragments
of plants, with a few insects ..................... TR S 11 6



15.
16.
17.
18.
19.

20.
21.

. Heavily bedded chocolale-colored shales; no fossils
. Thinly bedded drab shales; perfect leaves, with perfect and

. Coarse arenaceous shale; unfossiliferous
. Gray sandstone, containing decomposing fragments of some

OF THE GREEN RIVER GROUP.

Alternating layers of darker and lighter gray and brown ferru-
ginous sandstone; no fossils . ...
Drab shales; leaves, seeds, and other parts of plants, and in-
secls, all in abundanee....................o....o
Ferruginous, porous, sandy shale; no fossils .. !
Dark-gray and yellow shales; leaves and other par ts, of plauts
Interstratified shales, resembling Nos. 17 and 18; leaves and
other parts of plants, with inseets ................................
Thickly bedded chocolale-colored shales; no fossils
Porous yellow shale, interstratified with seams of very thin
drab-colored shales; plants

imperfect fragments of plants and a few broken insects

. Thinly bedded lighl-drab shales, wealhering, very light; without

fossils; passing into

A Thick-be_tlr]ed drab shales, breaking with a conchoidal fracture;

also destitute of fossils

white mineral, perhaps calcite;: no fossils

. Coarse, ferruginous, (riable sandstone, with concretions of a

softer material; fragmenls of stems.... ...

Dark choco]ate bhdles ton’r.umng \,ellombh concretions; filled
with sfems and roots of plants

........................................

Total thickness of evenly-bedded shales (D. of Dr. Wadsworth’s

alternating beds of variously-colored drab shales. Below this

note) above floor deposits.................................

. Thinly heddct drab shales, havmg a oonchmdal tr’tctuu_ some-

133
Ft. In.
4 0

24 0
2 4
3 4
7 0

17 0
3 0

11 6
7 6
7 6
7 0
3 4

70 0O

0

10 0

10 0

23 0

“The bed which has been mosl worked for insects and leaves, and in
which they are unquestionably the most abundanl and best preserved, is

the thick bed, No. 16, lying half way up the hill, and composed of rapidly

, insects

were plentiful only in No. 19, and above il in Nos. 7 and 9; in other beds
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they occurred only rarely or in fragments. Plants were always abundant
where insects were found, but also occurred in many strata where inseels
were eilher not discovered—such as beds 18 and 21 in the lower half and
bed 6 in the upper half—or were rare, as in beds 10 and 14 above the
middle and bed 23 below; the coarser lignites occurred only near the base.

“The thickest unfossiliferous beds, Nos. 20 and 27, were almost uni-
form in character throughout, and did not readily split into lamine, indi-
caﬁng an enormous shower of ashes or a mud-flow at the time of their
deposilion; their character was similar to that of the floor-beds of the
basin. _ _

“These beds of shale vary in ¢olor from yellow o dark brown. Above
them all lay, as already stated, from 4 lo 6 feet of coarser more granulated
sediments, all bul the lower bed broken up and greatly contorted. These
reached almost to the summil of the mesa, which was strewn with granitic
gravel and a few pebbles of lava.”

The specimens of Florissant representing the plants described in this
memoir were mostly oblained by Professor Scudder, who had opportunity
to purchase for Dr. Hayden a collection made by Mrs. Charlotte Hill, the
proprietress of the land where are exposed the banks conlaining the
richest fossiliferous shale. A little later a scienlific exploration for the
College of Princeton visited the same locality and obtained there also a
great number of specimens; some of these, very fine, which were loaned
me for examination, have been figured and described in this reporl. I
have been allowed to use the names of some of the members of the
exploration—Messrs. W. B. Scott, H. F. Osborn, F. Speir, McCosh, W.
Libbey—for the nomenclature of some of the new species which are
represented by the Princeton specimens.



ENUMERATION AND DESCRIPTION OF THE SPECIES OF
FOSSIL PLANTS KNOWN FROM THE GREEN
RIVER GROUP.

CRYPTOGAMAE.
FUNGL

Sphaeria myrice, Lesqx.
17, 8, Geol. Rep.,” vii, p. 34, pl. i, fig. 4.
| CHARACEAZ.
CHARA, Waill.
Chara? glomerata, sp.nov.
Plate XXI, Fig. 12.
Leaves short, in compaect, dense, distant or terminal eapitules; stem narrow.
These fragments are not positively referable to Chare on account of
the compactness and shortness of the leaves. The branches bearing the
capitules are smooth, flexuous, the leaves ? apparently subcylindrical,
acute. They may represent flower-bearing pedicels of Platanus like P.
racemose, Nutl. They, however, can scarcely be considered as such, for
not the leasl fragment of Platenus leaves has been found as yet in the
Gireen River Group.
Hab.—Florissant. U. S. Geol. Expl. Dr. F. V. Hayden.

MUSCI.
FONTINALIS, Linn.
Fontinalis pristina, sp. nov.
Plate XXT, Fig. 9.
Leaves obscurely two-ranked, erowded, linear-lanceolate, acuminate, ecostate.
The leaves are close, gradually enlarged toward the embracing base,
about one cenlimeter long, very narroav.
Hab.—TFlorissant, Colorado. The locality indicated as Caslello’s

ranch is the same.
135



136 DESCRIPTION OF SPECIES.

HYPNUM, Linn.

Hypnum Haydenii, Lesgx,
“U. 8. Geol. Rep.,” vii, p. 44, pl. v, figs. 14-14.

RHIZOCARPE A,
SALVINIA, Mich.

Salvinia ecyelophylla, Lesgx.
“U. 8. Geol. Rep.,” vii, p. 64, pl. v, figs. 10, 10a.
Salvinia Alleni, Lesqgx.
Plate XXI, Figs. 10, 11.
“U. 8. Geol. Rep.,” vii, p. 65, pl. v, fig. 11. .

The species is common and has been obtained in large well-presérved
specimens by the different collectors. The leaves are merely variable in
size, obtuse or slightly emarginate at the apex, topped by the point of the
excurrent nerve,

EQUISETACHKZ,
EQUISETUM, Linn.
Equisetum Wyomingense, Lesgx.
“U. 8. Geol. Rep.,” vii, p. 69, pl. vi, figs. 8-11.
Equisetum Haydenii, Lesgx.

“T1. 8. Geol. Rep.,” vii, p. 67, pl. vi, figa. 2-4.

ISOETE A.
ISOETES ?, Web.
Isoetes Dbrevifolius, sp. nov.

Tufts small, compact; leaves eylindrical, acuminate, coming out of a small eylin-
drical stem or rhizoma.

The leaves are 1 to 2 millimeters in diameter, 4 to 6 centimeters long,
narrowed to a point, apparently smooth. The small tufts much resemble
1soetes Braunii, Heer, as figured in “Fl. Tert, Helv.,” pl. xiv, fig. 5, the
leaves being only shorter and narrower.

Hab—Florissant. Specimen No. 66 of the collection of Mr. R. D.
Lacoe, of Pitiston, Penna.
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LYCOPODIACE A.
LYCOPODIUM, Linn.

Lycopodium prominens, Lesqx,
“U. 8. Geol. Rep.,” vii, p. 45, pl. v, figs. 13-135.

FILICES.

SPHENOPTERIS, Phill,
Sphenopteris Guyottii, sp. nov.
Plate XXT, Tigs. 1-7.
Ultimate pinne linear-lanceolate, of various lengths; rachis narrow and narrowly
winged by the decurrent base of the lanceolate obtuse pinnules; lower pinnules regu-
larly divided into 2 to 4 half-round short lobes, connate in the middle; upper pinnules

entire, oblong, obtuse; medial nerve thin, pinnately branching into oblique lateral

nerves, generally forking once, ravely simple; substance of the leaves rather thin;
nervation distinet.

This fern, common at Florissant, but always found in small frag-
ments, has no near relation to any fossil species known to me, being only
comparable {o Sphenopteris Blomstrandi, Heer, “Fl. Aret,” i, p. 155, pl
xxix, figs. 1-5, from the Miocene of Spilzbergen. In its form and its
nervation it is a true Phegopleris, closely related to some Cuban species,
P. sericea, P. divergens, &c. But from the absence of fructification an
exacl comparison is not possible.

Hab.—TFlorissant. Seen in most of the collections.

ADIANTITES, Auct.
Adiantites gracillimus, sp. nov,
Plate XXI, Tig, 8.
Rachis very slender, filiform, flexuous, bearing at its top a few simple entire

pinnules, oval in outline, sessile by the cuneate base, obtuse; nervation dichotomous,

_ the medial nerves forking two or three times; branches very oblique, forking near the
apex.

[ have seen only the small fragment figured, which is, however, dis-
tinctly preserved. By the disposilion of the leaflets and their shape it
may be compared to dsplenites allosuroides, Ung., “ F1. v. Sotzka,” which has

small fructified pinnules; but the nervation is that of Adiantum.
Hab.—Florissant.
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LASTRZEA, Presl.
Lastr®za (Goniopteris) intermedia, Lesqgx,
“U. 8. Geol. Rep.,” vii, p. 56, pl iv, fig. 14,
PTERIS, Linn,
Pteris psendo-pennsxformis, Lesqx.
Ibid., p. 52, pl. iv, figs. 3, 4.
DIPLAZIUM, Swartz.
Diplaziunm Muelleri, Heer.
Lbid., p. 55, pl. iv, figs, 10, 10a.
LYGODIUM, Sw.
Lygodium neuropteroides, Lesqgx.
Lhid., p. 61, pl. v, figs. 4-7; vi, fig. 1.
Lygodium Dentoni, Lesqx.
[bid., p. 63, pl. 1xv, figs. 12, 13.

CONIFER.A.
PINUS, Linn.

Pinus Florissanti, sp.nov.
Plate XXI, Fig. 13.

Strobile large, conical, 12 centimeters long or more, 6 centimeters in diameter at
the broken base; scales large, 4} centimeters long, 14 broad; apophyses conical, trans-
versely rhomboidal when flattened.

This fine cone is related to Pinus ponderosa, Douglas, a fine species of
California and New Mexico, by the large size of the scales, not or scarcely
enlarged under Lhe apophyses.

Hap.—Florissant. U. S. Geol. Expl. Dr. F. V. Hayden.

Pinus palxostrobus ?, Ett.
“10. 8. Geol. Rep.,” vii, p. 83, pl. vii, fios, 25, 31,

SEQUOIA, Torr.

Sequoia angustifolia, Lesqgx.
Ibid, p. 77, pl. vii, figs, 6-10.
Sequoia Langsdorfii, Brgt.
I¥id., p. 76,
Sequoia Heerii, Lesqgx.
Ibid., p. 77, pl. vii, figs. 11-13.
S8equoia affinis, Lesqgxz.
Ibid., p. 75, pl. vii, figs. 3-5; Ixv, figs, 1-4.
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TAXODIUM, Rich,

Taxodium distichum miocenum, Heer.

“10. 8. Geol. Rlep.,” vii, p. 73, pl. vi, figs, 12-14.
Abies Nevadensis, Liesqx., “ Hayden's Ann. Rep.,” 1872, p. 372

WIDDRINGTONIA, Endl
Widdringtonia linguafolia, sp. nov.
Plate XXT, Figs. 14, 14a.
Glyptostrobus Buropeus, Lesgx., “ U. 8. Geol. Rep.,” vii, p. 74, pl. vii, figs. 1, 2.

Branches and branchlets short, pinnately divided ; divisions alternate; braneh-
lets simple and slender; leaves appressed, irregularly two-ranked or subalternate,
ovate, blunt-pointed or lingnlate.

The specimens represent two forms of the same species, differing
merely by the size or the thickness of the branches and branchlets. The
more common form is figured; the other is more slender in all its parls,
a var. gracilis, mentioned in “Hayden's Ann. Rep.,” 1872, p. 371, as
Thuites callitrina, Ung.

Hab.—Florissant. U. 8. Geol. Expl. Dr. F. V. Hayden,

' THUYA, Linn.

Thuya Garmani, Lesqx.
Hayden’s “ Ann, Rep.,” 1872, p. 872,
GLYPTOSTROBUS, Endl.
Glyptostrobus Ungeri ?, Heer.
Plate XXI1I, Figa. 1-Ga.
Heer, “F1. Tert, Helv.,” i, p. 52, pl. xviii; “FL Alask.,” p- 22, pl. iii, figs. 10, 11.

Stem leaves squamiform, appressed, lanceolate, acute or acuminate; branch-
leaves open, two-ranked, much longer, linear-lanceolate, acute; male cone small, oval,

terminal ; strobiles ovate on short branches; scales 6 to 9, obtusely dentate at the
upper border, obscurely striate lengthwise.

This species, obtained in fine specimens, is in some of its characlers
idenlical with Cupressites taxiformis, Ung., “Chloris,” p. 18, pls. viii and ix.
The diversity of the leaves in regard to their position upon the stem and
the base of the branches, where they are shorter, appressed, and squami-
form, is not indicaled by Unger. It seems also to be identical to Chamecy-
parites Hardtid, Endl., as represented by Ett., “Haring FL,” p. 35, pl. vi,
figs. 1-21, two species referred by Schimper to Sequoie Langsdorfii, Brat.
The cones of the species of Florissant, however, are not those of a Seguoia
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but of a Glyptostrobus, and these, like the diversity in the form of the
leaves, agree in character with (. Ungeri, Heer, quoted above, which is
now considered by the author as a variety of G. Europeus. The cones
only are somewhat larger, as figured by Heer, and the stem leaves rather
obluse than acuminate. As in the “Flora of Alaska,” the same author
represents these scaliform leaves acute, even acuminate, and as in that of
Spitzbergen (*Fl. Arct.,” iv, pl. xi, figs. 2-8) the same kind of leaves are
either obluse or acuminate, the reference of the American form to the
species of Heer is sufficiently authorized. The species is closely related
to Glyptostrobus heterophyllus, Endl., of China, the only living species of
this genus.

Hab.—Very common at Florissant. The specimens figured are mostly
those of the Princelon Museum.

PODOCARPUS, L'Hérit.
Podocarpus cocenica 2 » Ung.

Leaves narrowly livear-lanceolate, acute, narrowed into a short petiole; medial
nerve distinet.

This description refers lo two leaves which agree with Lhe description
and figure of this species by Unger (““Fl. of Sotzka,” p. 28, pl. ii, figs. 11-16).
The medial nerve is flat and comparatively broad; the leaves are slightly
broader in the middle.

Hab.—Florissant. No. 68 of Lacoe Collection.,

GRAMINE.A&.
POACITES, Heer.

Poacites lmvis, Heer.
Hayden's “Ann. Rep.,” 1871, p. 285.
CYPERUS.
Cyperus Chavannesi, Heer.
“U. 8. Geol. Rep.,” vii, p. 92, pl. ix, lige. 1, 2.
CYPERITES, Lindl.
Cyperites Haydenii, sp. nov.
Plate XXIII, Figs. 1-3q.
Leaves large, gradually enlarging upward [rom its root. linear above ; medial

nerve broad and flat; lateral nerve parallel, distinet to the eye, separated by four or
five very thin intermediate veina.
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From the fragments preserved the leaves appear to have been very
long. Linear in the middle where they are 3 centimeters broad, they are
slightly narrower upward and apparently rounded to a pointed apex,
gradually tapering downward to the upper part of the root, a small tuber-
cle. The medial nerve, quite distinct, is 2 millimeters broad in the middle.
Though related to Oyperus and Cyperites, this leat has no marked affinity
to any one of the numerous forms which have been described under this
name.~ The leaf is quite flal and does not appear to have been keeled in
the middle, but distinctly nerved. It comes out directly from the tubercle.
The lateral nerves, 12 to 14, are separated by veinlets without any trans-
verse veins.

Hab.—Randolph Co,, Colorado. U. S. Geol. Expl. Dr. F. V. Hayden.

ARUNDO, Linn.

Arundo Goepperti ?, Miinst.
“U. 8. Geol. Rep.,” vii, p. 86, pl. vill, figa. 3-5.

Arundo reperta, Lesgx.
Lbid,, p. BY, pl. vili, figs. 6, 3.
PHRAGMITES, Trin.

Phragmites Alaskana, Heer.
Ibid,, pl. viii, figa. 10-12.

TYPHACEA.
TYPHA.

Typha latissima, Al Br.

Plate XXTII, Figs, 4, 4a.
Al Br., “8tizenh. Verz.,” p. 75; Heer, “F1, Text, Helv.,” i, p. 98, pl. xliii, xliv; “Mioce. Balt. F1.,” p. 29, pl. iv,
fig. 11; Ett,, “Foss. Fl. v, Bilin,” p, 30, pl. vi, figr. 9. )

Leaves very long, 2 to 3 centimeters broad, linear, marked lengthwise by parallel

strong nerves (14) crossed at right angles by transverse thin lines ; intermedial veinlets
numerous (10-13).

Though these fragments, which are numerous, and part of which only
are figured, are referable to the Buropean species by their appearance, they

may represent a different one on account of the numerous intermediate

veinlets which separate the primary nerves. In the European species only

4 to 6 are counled, while on the American specimens they are generally
10 to 12. Tt is, however, to be remarked that Typha species living at the
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present epoch have a wide range of distribution; the two species (1) lati-
Jolia and T. angustifolia) are as common on the North American conlinent
as they are in Europe.

Ilab.—Florissant; Randolph County. U. S. Geol. Expl. Dr. Hayden.

POTAMOGETON, Linn.
Potamogeton? verticillatus, sp. nov.
Plate XXIIT, Figs. 5, 6.
Stems slender; leaves verticillate or tufted, grass-like, linear-lanceolate, largest
toward the base, sessile and narrowed to the point of attachment, nerved lengthwise

in the middle; branches very slender, floating or pendant, bearing tufts of shorter
leaves.

This species differs from ils congeners by the position of the leaves
in verticils upon apparently articulate stems. It is distantly related fo
P. caspitans, Sap., “Bt.,” i, p. 76, pl. iv, fig. 2.

Hab.—T'lorissant. The specimen (fig. 5) iz from the Explor. of Dr.
I V. Hayden; the other belongs lo the Princeton Museum.

Potamogeton geniculatus, Al Br

‘“Stizenb, Verz,,” p. 75; Heer, “FL. Tert. Telv.," i, p. 102, pl. xlvii, figs. 1-6; Ett., “ I, v. Bilin,” p, 29, pl. vii,
figs. 1,2,

Stems slender, branching, geniculate-flexuous; leaves narrowly linear, acuminate,
fasciculate, sessile; fruits round or broadly oval-apiculate, 1 millimeter in diameter.

Though the specimens merely represent the upper part of a stem the
characters of the leaves and the fruclification refer the plant to Heer's
species. The fruits are slightly smaller, however, rather round than ovate
or exactly like those represented by the author, pl. xlvii, fig. 5¢.

Hab—TFlorissant.  No. 69 of Lacoe Collection,

NAJAD OPSIS, Heer.
Najadopsis rugulosa, sp. nov.
Plate XXIII, Fig, 7.

Stem diehotomous from inflated apicial innovations; segments flat, dichotomous,
linear, acuminate, decurrent to the main stem; surface merely irregular and minutely
wrinkled lengthwise, without trace of medial nerves.

The substance of (his plant is somewhat thick; the leaves or segments
seem to have been originally cylindrical, though quite flat upon the stone,
by compression? All that can be seen of the plant is figured. It has an
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evident relation to N. dickotoma, Heer, “Fl. Tert. Helv.,” i, p. 104, pl.
xlviii, figs. 1-6. Not only the dichotomous disposition of the segments is
analogous, butl in fig. 1 of Heer the primary division appears as from an
obscure innovation, while the top of the main stem seems to be inflated by
lhe position of apparently fasciculate segmentls as they are in the middle

of fig. 7 of our plate. The size of the European plant is smaller in all its
parts,

Hab.—Florissant. U. S, Geol. Expl. Dr, F. V. Hayden.

MUSACE A.

MUSOPHYLLUM, Goepp.

Musophyllum complicatum, Lesqgx.

“T. 8. Geol. Rep.,” vii, p. 96, pl. xv, figs. 1,6,

The station of lhe bed of coal and shale where this plant was found
in great profusion, with remains of Sapindus obtusifolius, appears rather
referable to the Green River Group than to the Miocene of Carbon from
the presence of this last species, which has been found also at Florissant.

AROIDE A&.
~ ACORUS, Linn,

Acorus brachystachys, Heer.
“U. 8. Geol. Rep.,” vii, p. 105, pl. xiv, fig. 16.

LEMNACE A.
LEMNA, Linn.
Lemna penicillata, 8p. Nnov,

Plate XXIII, Fig. 8

Leaves small, round in outline, irregularly erenulate on the borders;

surface
1ugnae, rootlets numerous, in fascicles,

The leaves, 3 to 4 millimeters in diameter, are rugose on the surface
and do not show any trace of nerves; they appear to have been fleshy, but
they are quite flattened into thin flakes on soft shales.

Hab.—Florissant. U. S. Geol. Expl. Dr. F. V. Hayden.
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PALME.

FLABELLARIA, Schp.
Flabellaria Florissanti, sp. nov.
Plate XXTV, Figs. 1-2a.

Fronds large; rays diverging all around from the top of the nearly flat not keeled
long rachis; rays large, very numerous, acutely keeled; primary nerves distinet; close
intermediate veinlets, 3, 4.

This species has some degree of likeness to Flabellaria eocenica, Lesqx.,
“U. 8. Geol. Rep.,” vii, p. 8, pl. xiii, figs. 1-8. The rachis is not carinate
but merely indistinetly lineate lengthwise, and the top of the rachis on one
side of the leaf is also nearly truncate. The nerves are less distant and
the intermediate veins less numerous. It is still more intimately related
lo Flabellaria Lamanonis, Brgt., and perhaps idenlical with it as ligured
in Sap., “Et.» i, p. 70, pl. iv, fig. 5,—at least the number of primary nerves
in cach division of the rays and that of the intermediate veins are about
the same. The lateral rays are more sharply keeled in the American form
and also more open, the lateral ones being at right angles to the more
distinetly truncate top of the petiole.

Ilab.—Randolph Co., Colorado. TU. S. Geol. Expl. Dr. K. V. Hayden.

PALMOCARPON,
Palmocarpon? globosum, sp. nov.
Plate XXIV, Fig. 3.

T'ruit large, globose, striate lengthwise,

The fruit is exaclly globose, 18 millimeters in diameter; the {esta
appears to have been woody, though the fruit is flattened. This fruit has
not been found in conneclion with the palm-leaf described above, but at a
different localily, and therefore ils reference to Palms is not positive, It
resembles Carpites lineatus, Newby., as figured, pl. Ix, fig. 1, “U. S. Geol.
Rep.,” vii, a species abundantly found at Evanston, where no remains of

Palms have been discovered.
Hab.—Florissant. U. 8. Geol. Expl. Dr. I, V- Hayden.
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DICOTYLEDONES.
MYRICACE .

MYRICA.
“1. 8. Geol. Rep.,” vii, p. 126,
§ 1. Leaves dentate, serrate or undulate.
Myrica Copeana, Lesqx.
Ibid., p. 131, pl. xvii, fig. 5,
Myrica obscura, sp. nov.
Plate XXXTI, Figs, 8-10.

Leaves linear-lanceolate, coarsely serrate, rounded in narrowing to the petiole,
unequilateral at base; nervation obsolete.

This form is related by its shape and the teeth of the borders to M.
Banksiefolia, Ung., as figured by Heer, “Fl. Tert. Helv.,” pl. ¢, figs. 3-10,
differing merely by the more rounded and unequilateral base of the leaves
and the total disappearance of lateral nerves by immersion into a thick
carbonaceous coating. However, fig 6 of Heer represents two leaves
without {races of lateral nerves, and fig. 8 has the base somewhat rounded
and unequilateral, though not quite as distinetly as in the American forn.
The pedicel of this last figure is also slender, of the same length as in fig.
10 of our plate. The leaves are on an average a little smaller than those
of M. Banksiefolia, 7 to 9 centimeters long and 1 to 24 centimeters broad
above the base; Ihe teeth are generally sharp, slightly inclined upward.

Hab—Florissant., T. S, Geol. Expl. Dr. F. V. Hayden.

Myrieca Ludwigii, Schp.
“1. 8. Geol. Rep.,” vii, p. 133, pl. Ixv, fig. 9.

Myrica acuminata, Ung.
Ikid., p, 130, pl. xvii, fige. 1-4,

Myrica rigida, sp. nov.
Plate XXV, Figs. 3, 4.

Leaves thick, rigid, subcoriaceous, lanceolate-acuminate, serrate, rounded and

unequilateral at base, short petioled ; medial nerve thin, straight, the lateral crasped-
odrome.

This species differs from the preceding by the distinetly lanceolate
form of the leaves equally and gradually narrowing from the rounded

base to the apex, by the short petiole, the distinet lateral veins and the
crF 10 :
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blunt teeth of the borders. The leaves are also proportionally shorter,
5 to 7 centimeters long and 1 to 2 centimeters broad near the base. It is
intermediate between the preceding and the following species.
Hab.—With the preceding.
Myrica Zachariensis, Sap.
Plate XXV, Fig. 5; XLV®, Figs. 6-9.

Leaves very variable in size and shape, lanceolate and linear, narrowed and more
or less decurrent to the petiole; medial nerve thick; lateral nerves open, eurved in pass-
ing to the borders and along them; teeth entered by branchlets.

This species, as figured by Saporta, “Et..” i, ii, p. 201, fig. 5, is repre-
sented in pl. xxv, fig. 5, and xIv*, fig. 7. It is the variety b. elongata. The
variety ¢. angustifolia, Sap., loc. cit., fig. 1, has the character of pl. xIv®,
figs. 6-8, while fig. 9 of the same plate is exactly like a counterpart of fig.
102., Sap., “Et.,” ii, pl. 5, which is the variety minuta of this species. It
differs from the two preceding species by the gradual narrowing of the
base to the petiole, (he border base being decurrent to it and bordering it
to the point of attachment.

Hab—Florissant. Specimens, pl. xIv®, figs. 6-9, are from Alkali Station.

Myrica polymorpha, Schp.
Plate XXV, Figs. 1, 2.

Leaves thickish, membranaceous or subcoriaceous, long-lanceolate or linear-lan-
ceolate acuminate, narrowed at base to a short petiole, serrate or denticulate; primary
nerves thick at base, the lateral more or less oblique, slightly curving in passing to the
borders.

This species is described by Saporta as Myricophyllum Zachariense,
“Bt.,” i, ii, p. 220, pl. viii, fig. 2, with varieties spinulosa and laciniata,
according to the more or less deep and acute teeth of the borders. Our
plate represents the normal form. The leaves are long comparatively to
their width—6 to 8 centimeters long, 5 to 6 millimeters broad. The spe-
cies is, like the preceding, very polymorphous. The author compares it to
the living Myrica Athiopica, Linn., especially as lo its nervation.

Hab.—Very common at Florissant.

Myrica callicom=efolia, sp. nov.
Plate XXVI, Figs. 5-14.
Callicoma microphylla, Ett., “ U. S. Geol. Rep.,” vii, p. 246, pl. xliii, figs. 24,
This species is evidently a Myrica. Better specimens show that the
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fragment which I considered as a compound leaf is a small branch with
alternate leaves. The reference to Callicoma is not possible, as in this
genus the divisions are opposite. Except from what is seen in the branch,
fig. 5, whose divisions are alternate, distant, parallel, as well as the leaves,
there is nothing to modify in the description of this species in vol. vii,
loe. ¢it. The teeth are not always sharply acute, bul more or less =o,
always inelined npward.

The species is closely related in the nervation to M. Zachariensis,
var. minuta, Sap., loe. cif., but differs evidently in the more rounded and
unequilateral base of the leaves.

Hab.—Most abundant at Florissant, also at Elko Station, Utah.

Myrica fallax, sp. nov.

Plate XXXTT, Figs. 11-16.

Very similar in its characters to the preceding species and perhaps a
variety of it. I merely differs in the teeth being sharply acuminate or
subspiniform, the lateral nerves less curved in passing toward the borders,

the base of the leaves not as distinetly unequilateral. Itis distantly related
to M. acuminate, Ung.

Hab —Florissant. Not rare.

Myrica Scottii, sp. nov.

Plate XXXII, Figs. 17, 18.

. Leaves coriaceous, long and narrow, linear-acuminate, narrowly cuneate to the
petiole, sharply dentate; lateral veins more or less oblique and curved.

By the leaves, 6 to 9 centimeters long, 6 to 10 millimeters broad, with
sharply spinescent teeth turned upward, the species is related to M.
Banksiefolia, Ung., and M. obscura, described above. It differs from both
in the sharply dentate borders of the leaves, the lateral nerves being
distinct and more acutely diverging.

Hab.—Florissant. Princeton Museum.

Myrica amygdalina, Sap.
L : Plate XXV, figs, 1-4.
Bap., “Eu.,” i, ii, p- 21, pl. 1, figs. 8-10,

Leaves submembranaceous, oblong-lanceolate, obtuse or apiculate, narrowed to

a short petiole, denticulate or subentire; secondary nerves numerous, at an acute angle
of divergence, obliquely branching and reticulate.
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The leaves are small, 2% to 5% centimeters long, enlarged toward the
upper part; the areolation is distinet, formed by nervilles crossing the
oblique divisions of the lateral nerves at right angles.

Hab.~Florissant, U. S. Geol. Expl. Dr. F. V. Hayden.

§ Myrica nigricans, Lesqx.
“U. 8. Geol. Rep.,”" vii, p. 132, pl. xvii, figs. 9-12.
Myrica Bolanderi, Lesgx.
Ibid., p. 133, pl. xvii, fige 17,

Myrica undulata, Lesqx.
Ihid., p. 181, pl. xvii, fig. 5.

Leaves lobate; lobes irregular, often serrate.
§2. Leaves pinnately lobed ( Comptonia).
Myrica partita, Lesgx.
Ibid., p. 134, pl. xvii, fig. 14,
Myrica diversifolia, sp. nov.
Plate XXV, Figs. 6-15. '

Leaves membranaceous, short-petioled, either longer, deeply lobate and lanceo-
late, or shorter, broadly ovate, diversely tri-quadri-lobate; lobes dentate; primary
nerves narrow, the secondary open, curved in passing to the points of the lobes or of
the teeth, branching; tertiary nerves in the direction of the sinuses, forking under
them, each branch following the borders. Seeds small, oval-acute.

At first it is difficult to see that these leaves are referable to the
genus Myrica and that they all represent the same species. In compar-
ing, however, fig. 6 to Myrica Greffii, Heer, “Fl. Tert. Helv.,” iii, p. 176,
pl. cl, figs. 19, 20, the character of the nervation, the form of the leaves,
the dentate lobes will be found much alike. The species are far different
but the type is the same. The same degree of affinity is remarked between
figs. 11-13 of our plate with Myrica latiloba, Heer, figs. 12-15 of the same
plate; there is also a marked degree of relationship between the leaves I
refer to this species and Comptonia laciniata, Ung., “Fl. von Sotzka,”
p. 31, pl. viii, fig. 2.

Comparing now with one another the fragments which represent this
species, we see in fig. 8 the same characters exactly as in fig. 6, merely
modified by the shortening of the leaves and of their lobes. Fig. 11 rep-
resents an intermediate form, and with its deep-cut lobes fig. 13 is like an
original representation of fig. 11. Indeed, considering the characters of
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these leaves with the more or less broadly cuneate base decurrent to the
short petiole, their sharply dentate lobes, the membranaceous substance,
the nervation, I am not able to find any difference to separate them into two
or more species, and still less to refer them to a different genus. Some of
the leaves (fig. 14 especially) have some of the characters of Crafegus, but
the nervation recalls them to Myrica. The small seed, fig. 15, though a
seed of Myrica, is not positively referable to this species.
Hab—Florissanit. U. S. Geol. Expl. Dr. F. V. Hayden.

Myrica latiloba, Heer, var. acutiloba.
“17, 8. Geol. Rep..” vii, p. 134, pl. xvii, fig. 13.

§ 3. Leaves pinnately lobed ( Comptonia).

The leaf mentioned with the description of this species as being identi-
cal in character with it and obtained from the Miocene of Oregon is figured,
pl. 1, fig. 10, and described with Miocene plants.

Myrica Brongniarti ?, Ett
“1. 8. Geol. Rep.,” vii, p. 135, pl. xvii, fig. 15,
Myrica Alkalina, sp nov.
Plate XLVa, Figs. 10-15.

Leaves short, trilobate and obtusely dentate from a cuneate base, or lanceolate,
rounded and narrowed to the base, pinnately, obtusely or acutely dentate.

The species represented by a large number of fragmentary leaves,
mixed upon the same specimens, present two forms, rather marked vari-
eties, especially differing by acute or obtuse lobes or teeth. The leaves
are subcoriaceous or membranaceous, somewhat large, 3 to 8 centimeters
long, 2% to 3 centimeters broad, either lobate with narrow cuneate base,
or pinnalely deeply dentate, more or less obtusely cuneate at base. The
medial nerve is thick; the lateral nerves, at a broad angle of divergence,
much curved in passing up to the points of the lobes, are generally sepa-
rated by parallel shorter tertiary veins, anastomosing with oblique nervilles
or branchlets derived from the secondary nerves,

The species is comparable to both Myrica Vindobonensis, Ett., in Heer,
“FL Tert. Helv.,” p. 34, pl. Ixx, figs. 5, 6, and M. Ungeri, Heer, L. ¢., p. 35,

pl. Ixx, figs. 7, 8, differing from both by shorter comparatively broader
leaves, more equally dentate-lobed.
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As represenied upon the plates, the leaves would seem to be referable
to two different species. The fragments, however, are so well mixed
together that sometimes one leaf appears acutely dentate on one side and
obtusely so on the other. '

Hab.—Alkali Station, Wyoming. Professor Scudder.

Myrica insignis, Lesqgx.
“T0. 8. Geol. Rep.,” vii, p. 133, pl. 1xv, figs. 7, B.

This species has a degree of relationship to the preceding.

BETULACE.

BETULA, Linn.

“U. 8. Geol. Rep.,” vii, p. 137.
Betula Florissanti, sp. nov.

Plate XXVII, Fig. 11.

Leaves small, lanceolate-acuminate, unequilateral at the cuneate base, borders
donbly serrate; medial nerve thin; secondary nerves generally opposite, curved in
passing to the borders, branching, entering the teeth like the branches and united by
nervilles,

The leaf, 5% centimeters long, 1% broad, appears unequilateral at the
narrowed base. The primary and secondary teeth are small, acute, and
turned npward.

Hab—Florissant. Princeton Museum.

Betula truncata, sp. nov.

Plate XXVIII, Figs. 7,8.

Leaves short and short-petioled, ovate-lanceolate, truncate or rounded. at base,
simply dentate; lateral veins at a broad angle of divergence, numerons, parallel, the
lower opposite.

The leaves, 3 to 4 centimelers long, 2 cenlimelers broad, equally dentate
from near the base, have the secondary nerves at an angle of divergence
of 60°, generally branching. The relation of this species is to Betula
crenata, Ung., ““ Schoss, FL,” p. 11, pl. iii, figs. 7, 8. The laleral nerves are
more open, more numerous, and less curved in the American species,

Hab.—Florissant. U. 8. Geol. Expl. Dr. F. V. Hayden.



FTLORA OF THE GREEN RIVER GROUP. 151

ALNTS, Tourn.
“U. 8. Geol. Rep.,” vii, p. 139,
Alnus Kefersteinii, Goepp.
Ibid., p. 140, pl. xviii, figs. 6-8; Ixiv, fig. 11
Alnus insequilateralis, Lesqx.
Thid., p. 141, pl. 1xii, figs. 1-4.

Alnus cordata, sp. nov.

Leaf cordate at base, pyramidal and acuminate, doubly serrate on the borders,
long-petioled; primary nerves thick, the lateral opposite, parallel, 8 pairs, at acute
angles of divergence, curving in passing to the borders, craspedodrome.

The leaf is 6 centimelers long, has a thick petiole 3 centimelers long,
is largest near the cordate base (3 centimeters), and hence tapering to an
acute point and dentate all around. The leaf resembles Alnus diluviana,
Ung., “Iconogr.,” pl. xvi, fig. 16, but is more acutely tapering to the point,
and the lateral nerves, al a more acute angle of divergence, are more
curved,

Hab.—Florissant. Lacoe’s Cabinet, No. 83.

Flowers of Alnus, pl. xxxix, fig. 3, are also found at Florissant, but
are not identifiable in species.

CUPULIFERZA.

OSTRYA, Michx.
1. 8. Geol. Rep.,” vii, p. 142.

Ostrya betuloides, sp. nov.

Leaves small, broadly ovate, acute, rounded to the equilateral base; borders
(deuntate; lateral nerves close, at a broad angle of divergence.

The leaf is of the same size and shape as that of Ostrya Atlantidis,
Sap., “Et.,” 1i, 2, p. 254, pl. vi, fig. 4, differing in the simple teeth of the
horders, which give to the leaf the appearance of a Betule; but there is
with the same specimen a fragment of an involucre of Ostrya, similar in
size to that of Sap., fig. 11, /. ¢., and still more to Ostrya tenerrima, Sap.,
“Bt."1, 2, p. 49, pl. v, fig. 6, differing only from the last by its larger size
(2 centimeters long). Possibly this involucre is referable to the same
species as the leaf. It is the only one seen, as yet, from this formation.

Hab.—Florissant. Lacoe’s Cabinet, Nos. 26 and 29.
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CARPINTUS, Linn.
“T. B, Geol, Rep.,” vii, p. 142.
Carpinus grandis, Ung.

Ibid., p. 143, pl. xix, fig. 9; Ixiv, figs. 8-10.
Carpinus attenuata, sp. nov.
Plate XXVII, Fig. 10.

Leaf large, narrowed downward from the middle and upward to an acuminate
‘point, slightly unequilateral at base; borders doubly dentate; lateral nerves oblique,
straight, or slightly curved in passing up to the borders, branching near the borders,
entering the primary teeth by their ends and the intermediate ones by their branches.

This leaf, 11 centimeters long, 5% centimeters broad in the middle, its
widest part, is equally narrowed upward and downward, with borders
cut by large teeth entered by the secondary nerves, and generally two
smaller ones inlermediate or on the lower side of the primary teeth, The
leaf appears to have been somewhat unequal at the base, but the broader
side is lacerated ; the veins are, however, equally oblique at the base and
not more open on one side. The leaf closely resembles Carpinus alnifolia,
Goepp., “Schoss. FL.,” p. 19, pl. iv, fig. 11, merely differing by the horder
teeth being a little larger, and by the more distinctly narrowed and elon-
gated base. Schimper unites this last species to C. ostryoides of Goepp.,
l. c., figs. 7-10. Tig. 7 represents a much smaller leaf, but it is narrowed
to the base nearly in the same degree as in that of Florissant.

‘ Hub—Florissant, Princeton Museum, No, 258.

Carpinus fraterna, sp. nov.
Plate XXVII, Figs, 12-14.
Leaves small, lanceolate, rounded to the short petiole ; borders minutely, sharply,

doubly serrate; lateral nerves close, numerous, oblique and straight to the borders,
branching near the borders. ,

The species is of the same type as Carpinus Americana, Linn., some
of its varieties having leaves as small and of the same pattern. They are
generally more coarsely or distinetly serrate than in the fossil species; the
leaves are also generally larger.

Hab.—Florissant. U. 8. Geol. Expl. Dr. F. V. Hayden.
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FAGUS, Tournf.
“U. 8. Geol. Rep ,” vii, p. 145,
Fagus Feronize, Ung.
Ibid., p. 146, pl. xix, figs. 1-3.
QUERCUS, Linn.
Ibid., p. 147.

§ 1. Leaves dentate.

Quercus Haidingeri, Ett
Ibid., p. 156, pl. xx, figs.9,10. =
Quercus Mediterraneca, Ung.
Plate XXVIII, Fig. 9.

Ung., “Chlor. Protog.,” p. 114, pl. xxxii, figs. 5-9; *Teonogr.,” pl. xviii, figs. 1-6; Heer, “ Fl. Tert. Helv.,” ii,
p- 52, pl. Ixxiii, figs, 13, 15, 17, 1#; Ung., “Foss. FL. v. Kumi,” p. 28, pl. vi, figs. 1-22; Gaud.,
“ Contr,” ii, p. 46, pl. iv, figs. 16-19,

Leaves coriaceous, obovate, abruptly acuminate, narrowed toward the base and
abruptly rounded to it, deeply dentate; secondary nerves simple, eraspedodrome, about
9 pairs; nervilles strong, at right angles to the secondary nerves, simple or more
generally anastomosing in the middle,

Except that the teeth of the borders are slightly more acute and
turned upward in the European species, 1 see no difference sufficiently
marked to authorize a separation of this leaf into a new species. The leaf,
fig. 8 of Ung., loc. cit., is like a counterpart of our fig. 9, and in other
leaves figured by different authors the teeth of the borders are not sharply
acute, bul sometimes obtuse and nearly effaced. It is the case in Ung.,
“Chlor.,” pl. xxxii, fig. 5; in Heer, “FI. Tert, Helv.,” pl. Ixxvi, figs. 13-15.
The nervilles arve distinctly seen in figs. 3—4 given of this species in Ung.,
“Fl. v. Kami,” pl. vi, where lwenty leaves of this species are represented.
All these, however, have the border teeth more acute and proportionally
smaller than in fig. 9 of our plate.

Hab.—Florissant. U. S. Geol. Expl. Dr. F. V. Hayden.
Quercus serra, Ung.
“Chloris Protog.,” p. 109, pl. xxx, figs. 5-7,

Leaves petioled, subcoriaceous, elliptical, pointed or obtuse, serrate-dentate on
the bhorders; teeth equal, with callous points.

A single leaf, 4 centimeters long without the petiole, 2} centimeters
broad, remarkably similar to fig. 7 of Ung., loc. ¢it., oval or obtusely ovale,
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~with a short thick petiole. The lateral nerves are much curved in passing
to the borders, close, craspedodrome,

Hab—Florissant. Lacoe’s Collection, No. 64.

Quercus Drymeja, Ung.
Plate XXVIII, TFig. 12.
“10. 8. Geol. Rep.,” p. 157, pl. xix, fig. 14.

Among the numerous figures given of this species this leaf is espe-
cially comparable to Ung., ““Chlor. Prot.,” pl. xxxil, fig. 1, and to “FL of
Sotzka,” pl. ix, fig. 1. The lateral veins are mostly craspedodrome, the
lower pairs entering the teeth by an anastomosing veinlet. The species
is very common in the Miocene of Europe. The rveference of the frag-
ment of leaf described, vol. vii, loc. ¢if., is not certain.

Hab.—Randolph Co., Wyoming. U. S. Geol. Expl. Dr. . V. Hayden

Quercus Osbornii, sp. now.

Plate XXXVIII, Fig. 17.

Leaf small, obovate, abruptly long-acuminate, dentate from under the acumen
to the middle; med1a1 nerve thin; secondary nerves oblique, alternate, parallel, camp-
todrome.

This fine leaf, about 7 centimeters long, is gradually narrowed from
above the middle to the base (broken), rounded in the upper part, there
cut by three or four large teeth, and then abruptly long-acuminate. The
lateral nerves diverging 30° to 40°, curve in passing up to the borders,
which they follow in festoons, entering the teeth by anastomosing branch-
lets. I do mot find any other species comparable to this but Quercus
Tephrodes, Ung., as described in ““Sieber, Nord-Béhm. Braun-Kohl.,” pl.
iii, fig. 17.  Quercus hexagona, Lesqx., “U. 8. Geol. Rep.,” vi, pl. v, fig. 8, is
also of the same type.

Hab.—Florissant. Princeton Collection, No. 684.

Quercus pyrifolia, sp. nov.

Plate XXVIII, Figz. 14,

Leaves rather thin, oval, short-acuminate, rounded in narrowing to a long petiole;
borders irregularly obbcurelv serrate; secondary nerves curving in passing to the bor-
ders, camptodrome, erossed by nervilles at right angles.

The petiole of the leaf is 1% centimeters long, and the leaf without it
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is 5 centimeters long and nearly 3 centimeters broad in the middle. It is
broken at the apex, but appears as lapering to a short acumen. The lat-
eral nerves, 5 or 6 pairs, at an angle of 40°, are thin, flexuous, campto-
drome, following the borders and joined to some of the teeth by anasto-
mosing veinlets; nervilles flexuous or transversely curved.

Species related to Quercus larguensis, Sap., “t.” iii, 1, p. 67, pL. 5,
fig. 1, which has the same form, the borders irregularly cut-dentate.

Hub.—TFlorissant. Princeton Museum, No. 797.

Quercus castaneopsis, sp. nov.
Plate XXVIII, Fig. 10,
Leaves large, lanceolate, gradually acuminate, regularly distantly dentate; lat-
eral nerves parallel, at an open angle of divergence, the lower joining the medial
nerves at right angles, all camptodrome, curving in passing to the borders, following

them and entering the short teeth by oblique nervilles; areolation of minute polygonal
meshes.

This leaf may represent a Custaneopsis. 1 do not know of any fossil
species to which it may be compared.
Hab—Randolph Co., Wyoming. U. S. Geol. Expl. Dr, £. V. Hayden.

§ 2. Leaves entire.

Quercus claena, Ung.
Plate XXVIII, Figs. 11,13.
Ung., “ Chlor. Protog.,” p. 112, pl. xxxi, fig. 4; Heer, ““T1. Tert. Hely.," ii, p. 47, pl. lxxiv, figs. 11-14; Ixxv,
fig. 1; iii, p. 178, pl eli, figs. 1-3; Sap., “Et.,” ii, p. 85, pl. iti, fig. 11; iii, p. 65, pl. i, figs, 5-9;
v, fig. 2.

Leaves coriaceous, short-petioled, oblong-lanceolate; borders entire, revolute or
reflexed; lateral nerves camptodrome.

The leaves vary from 5 to 7 centimeters long and from 1 to 1# centi-
meter broad. Those figured here especially resemble the figures in Sap.,
loc. cit., pl. ii, figs. 5-10.

Hab.—Florissant. U. 8. Geol. Expl. Dr. F. V. Hayden.

Quercus neriifolia, Al Br.
Plate XXXI, Fig. 12.

410, 8. Geol, Rep.,” vii, p. 150, pl. xix, figs. 4, 5.

I refer with doubt to this species a subcoriaceous polished leaf 10
centimeters long, 22 millimeters broad in the middle, whose borders are
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not entire but distantly dentate, and the base slightly decurrent to a thick
short petiole. In the European species the leaves are mostly entire, but
sometimes also denticulate in the upper part, and the base of the leaf is
not as decurrent, while the petiole, generally thick, is a little longer. The
nervation is as represented in Heer, “Fl. Tert. Helv.,” ii, pl. Ixxiv, fig. 4.

Hab.—Randolph Co.. Wyoming. U. S. Geol. Expl. Dr. F. V. Hayden.

CASTANEA, Linn.

Castanea intermedia, Lesgx.

UL 8. Geol. Rep.,” vii, p. 164, pl. xxi, fig. 7.

SALICINE A&.

SALIX, Linn.

Salix amygdalaefolia, ap. nov.
Plate XXXI, Figs. 1,2.

“U. & Geol. Rep.,” p. 165,

Leaves narrowly lanceolate, tapering to a blunt acumen, rounded in narrowing
to the petiole, serrulate; lateral nerves at an acute angle of divergence.

The leaves, 6 to 7 centimeters long, 12 to 15 millimeters broad, with
a slender petiole 2 centimeters long, may seem o represent a variety of
§. varians, Goepp., so common in the European Miocene. But they are
generally much smaller, more narrowly lanceolate; the secondary nerves,
especially the basilar ones, at a more acute angle of divergence; the bhor-
ders more distinetly serrate-crenate. The form of the leaves is the same
asin S. lavateri, Al. Br., but the leaves of this last species are much longer.

Hab.—Florissant. Secen in the different collections from that locality.

Salix Libbeyi, sp. nov.
Plate XXXI, Fig. 3.

Leaves large, thick, oblong, enlarged upward, rapidly narrowed to the point,
tapering to the base, very entire.

The nearest relation of this species is S. abbreviata, Goepp., “Schoss.
F1..” p. 25, pl. xvii, figs. 4-11, especially like fig. 7; but the American leaf
is twice as large, 8 centimeters long, 2% broad in the upper part, narrowed
to the base, which is not rounded, and more enlarged upward.

Hab.—Florissant. Princeton Museum, No. 780.
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Salix media, Heer.
“10. 8. Geol. Rep.,” vii, p. 168, pl. xxii, fig. 3.
Salix angusta, Al Br.
Thid., p. 168, pl. xxii, fige. 4, 5.
Salix elongata, O. Web.
Ibid., p. 169, pl. xxii, figs. 6,7, )
POPULUS, Linn,
Thid,, vil, p. 169.
Populus Heerii, Sap.
Plate XXX, Figs. 1-8; XXXI, Fig. 11.
Sap., “Et.,” i, p. 87, pl. v, fig. 3.
Leaves long-petioled, ovate, long-lanceolate, acuminate, obtusely serrate; pri-
mary nerves thick; lower secondary nerves at a more acute angle of divergence and

ascending higher along the borders, the others curving in passing to the borders and
reticulate in following them.

The leaves are extremely variable in size, some, as shown in fig. 5, being
20 to 80 centimeters long and 10 to 12 centimeters broad below the middle;
others, as in fig. 2, scarcely 5 centimeters long and 2 broad ; others still,
as in fig. 11 of pl. xxxi, being narrow comparatively to their length, 10
centimeters long, 2 centimeters broad, thus resembling leaves of willows.
That all these leaves represent the same species is evident enough.
Besides the essential characters in common, they have the same some-
whal thick consislence, and are all colored reddish-yellow even upon shales
where all the fragments of olher plants are colored black.

Saporta, who has described a fruit of Populus found upon the same
slate as his leaf, compares it to that of P. Euphratica, Oliv., and the leaves
to P. laurifolia, Ledeb. We have still living in the Rocky Mountains of
Colorado and Utah a species, P. angustifolia, James, considered by some
authors as a variety of P. balsamifera, Linn., which represents the fossil
species in the different forms and size of its leaves. Those of the living
species vary from 5 to 24 centimeters long and 2 to 10 centimeters broad,
being either attenuated or broadly cordate at base, according to their width.

Hab—Florissant. Found in all the collections,
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Populus balsamoides ? Goepp., var. latifolia.

Plate XXX], Fig. 4.
Goepp:, “ Fl. v. Schosa.,” p. 23, pl. xv, figs. 5,6; Heer, “F1 Tert, Helv.,” i, p- 18, pl. Iix; Ix, figs 1-3.

Leaf very large, apparently broader than long, cordate-ovate; borders undulate,
crenate; primary nerves thick; lateral nerves thin, much curved to and along the bor-
ders; the lower pairs much branched, the other simple.

This leaf, about 12 centimeters long and 14 broad toward Lhe base,
seelis to represent a different species from those figured under this name
by European authors. It is broader than long, while the leaves of P.
balsamoides are, according to Heer, always longer than broad ; it is deeply
cordate at base, and the lateral veins, without any basilar veinlets, are com-
paratively very thin, much curved and all alike ; the borders are merely
crenulate, even obscurely so, while they are more or less deeply serrate in
the normal form of P. balsamoides. TFig. 7, pl. lix, of Heer, I. ¢., represents,
however, a leaf with borders obscurely denfate and nearly as large as that
of fig 4, cordate at base; and fig. 1 of pl. Ix of Heer shows the lateral nerves
of the same character as they are in the American leaf. There is between
the fossil leaves a difference as marked as between those of the living
Populus balsamifera, Linn., and P. candicans, Ait. This last, though with
broader and more or less heart-shaped leaves, is considered a mere local
variety of the first.

Hab.—Florissant. U. S. Geol. Expl. Dr. ¥, V. Haoyden.

Populus Zaddachi, Heer.
Plate XXXT, Fig. 8.

“U. 8. Geol. Rep.,” vii, p. 176, pl. xxii, fig. 13.

The figured leaf is one of the smallest of this species, and besides
differs from the normal form in some points. The secondary nerves
descend a little lower; the border teeth, though obtuse and turned upward,
have not at the apex the small glands which are generally seen in the
small leaves of this species. As these glands may have been destroyed
by maceration, as is often the case, and as this species is very common
in the North American Tertiary, I consider this leaf as a mere variety.

Hab.—Florissant. U. S. Geol. Expl. Dr. . V. Hayden.
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Populus oxyphylia, Sap.
Plate XXXVIII, Figa. 911,
Sap., “Bt," i, 1, p. 73, pl. vii, fig. 1.

Leaves of small size, long petiolate, deltoid, short-acuminate, rounded to the
base, denticulate; secondary nerves variable in distance, the lower longer, branching
outside.

The leaves vary from 2% to 4 centimeters long and from 1% to 23
centimeters broad below the middle, from which part they taper upward
to a point or short acumen; the petiole is 2 to 3 centimeters long. The
author deseribes and figures the lateral nerves as flexuous, a character
which is not seen on the leaves which I refer to this species. The nerves
are, however, camptodrome, the teeth being entered, as seen in fig. 11,
the best preserved leaf, by short veinlels anastomosing to the curves of
the lateral nerves. In this leaf also the nervilles and their mode of rami-
fication in forming large primary irregularly hexagonal meshes are of the
same type as in the figure of Saporta. '

Hab.—Florissant. U. S. Geol. Expl. Dr. F. V. Hayden. One speci-
men, No. 54, not figured here, is in the collection of Mr. Lacoe.

Populus Richardsoni, Heer.
‘17, 8, Geol. Rep.,” vii, p. 177, pl. xxii, figs. 10-12,

Populus arctica, Heer.
Ibid., p. 178, pl. xxiii, figs. 1-6.

BALSAMIFLU A.

LIQUIDAMBAR, Linn.
Ihid., vii, p. 186.
Ligunidambar Europ@zum, Al Br.
Plate XXXIT, Tig. 1.

Al Braun, *“Buekl, Geol ,” p. 112; Ung., “Chlor. Protog.,” p. 120, pl. xxx, figs. 1-5; Goepp., “Tert. Fl. v.
Sehoss.,” p- 22, pl. xii, figs. 6,7; Heer, “FL Tert. Helv.,” ii, p. 6, pl. 1i, lii, figs. 1-8; Ludw.,
“ Palmontog.,” viii, p. 89, pl. xxv, figs. 1-4; Gand,, “*Contrib.,” iv, p. 19, pl. iv, figs. 5-7.

Leaves long-petioled, palmately 3 to 5-lobed; lobes more or less distinetly glandu-
lose, serrulate, lanceolate-acuminate.

In the leaf figured as referable to this species the borders appear

nearly entire or merely undulate-crenate; but it is the only difference
from the normal form which is very common in the Miocene of Europe.
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The leaves preserved flattened on some of the thin sandy shales of Floris-
sant very often have the borders erased and the small teeth therefore often
destroyed. The medial lobe of the figure has the teeth quite as distinct
as in some of the figures of European authors, still more so than in fig. 5
of Gaudin, I. ¢.

Hab.—Randolph Co., Wyoming. U. S. Geol. Expl. Dr. F. V. Hayden.

URTICINE A&.
ULMACE £.
ULMUS, Linn.
11, 8. Geal. Rep.,” vii, p. 187.
Ulmus tenuinervis, Lesgx.
Thid., p. 188, pl. xxvi, figs, 1, 3.
Ulmus Hillise, sp. nov.
Plate XXVIII, Fige. 1, 3.

Leaves mnarrow, lanceolate-acuminate, very unequilateral at base, simply or
doubly-serrate ; lateral veins curved in passing to the borders, craspedodrome.

The leaves are small, 5 to 9 cenlimelers long, 1% to 2% centimelers
broad, short-petioled, thickish; the base is narrowed on one side in
rounding to the petiole, straight on the other ; the teeth of the borders are
large, slightly turned up, not very sharp; lhe areolation is quite distinet
in small irregularly quadrangular meshes, formed by subdivisions of nerv-
illes mostly al right angles.

Hab.—Florissant. Mrs. Hill, who has widely collected and distrib-
uted the specimens of fossil plants of that locality. ‘

Ulmus Brownellii, sp. nov.
Plate XXVIII, IMigs. 2, 4.
Leaves narrow, oblong-lanceolate, unequal at base, simply obtusely dentate ;

lateral nerves simple, parallel, the lower open; nervilles irregularly branching and
anastomosing ; areolation polygonal, loose,

This species resembles the preceding, differing by the simple teeth
and nerves; the areoles, much larger, formed by irregularly divided
nervilles.

Hab.—Florissant. U. 8. Geol. Expl.; White River. W. 4. Brownell.
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Ulmus Braunii, Heer.
_ Plate XXVII, Figs.1-4,8,

Heor, “F1. Tert. Helv,,” ii, p. 59, pl. Ixxix, figs. 14-21; iii, p. 181, pl, eli, fig. 3L ; Gaud., “ Contrib.,” ii, p. 47,
pl. iii, figs. 3-9; Ludw., © Palontog,,” viii, p. 105, pl. xxxviii, figa. 5-8; Ett,, “F1L v. Bil.,” p. 64,
pl. xviii, figs, 23-26.

Leaves short-petioled, vewy unequilateral, round or cordate at base, elliptical or
ovate-lanceolate, acute or acuminate, doubly or simply coarsely dentate ; teeth conieal,
turned up; lateral veins open, at right angles toward the base, 12-18 pairs; fruit peti-
olate, broadly-winged; wings lateral.

This species is very variable in the form of the leaves and the more
or less acute teeth of the borders. The leaves, 4% to 12 centimeters long,
91 {o 4% cenlimeters broad, are comparatively broader and shorter and
more unequilateral and difform than those of the preceding species. 1t is
very common in the European Miocene and is also abundantly found at
Florissant, where the fruits also are not rare. But these fruits, always
found ripe, do not agree with the figures given by Heer, loc. cit., pl. eli,
fig. 31 ; they are rather like those of U. Brownii, or U. longifolia, Ung., as
figured in “Bil. FL,” pl. xviii, figs. 4, 5, 8. The specific relation of the
seeds of Ulmus described by European authors is hypothetical, as well as
that of those I have figured.

Hab.—Florissant. Not rare; especially in Princeton Collection.

PLANERA, Gmel.
“17, 8. Geol. Rep.,” vii, p. 189,

Planera longifolia, Lesqx.
Plate XXIX, Figs. 1-13; XLIV, Fig. 10.

Lesqx., “U. 8. Geol, Rep.,” vii, p. 189, pl. xxvii, figs. 4-6,
Planera longifolia, var. myricafolia.

Plate XXIX, Figs. 15-27.

From a comparison made in the examinalion of more than two thou-
sand specimens, representing not merely the leaves figured but a large
number of intermediate forms, I have been forced to admit that they all
belong to the same species, and that though some of them are closely allied
to the European Planera Ungeri, they constitute a different species. First

examining the relation of all the leaves from No. 1, the normal type, to
cril .
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No. 13, all have simple, more or less acute, more or less distant teeth;
and the lateral veins all simple, straight, craspedodrome, vary in nothing
but in their more or less acute angle of divergenoce according to the width
of the leaves; the petiole is equally variable, from 5 to 10 millimeters
long, and the leaves are sometimes nearly sessile, as in fig. 7. One of the
leaves of fig. 1 has also the petiole very short. Comparing the different
forms of figs. 14-27 we see the same essential characters preserved—that
is, lateral veins straight, craspedodrome, at a more or less acute angle of
divergence relatively to the width of the leaves, the teeth either sharply
acule, even acuminate, or merely pointed, even obscurely so, as in figs.
25,27. The petiole is generally of the same lenglh, but some of the leaves
(figs. 21, 26, 27) are narrowed to the base and nearly without petiole.
If T add that all these leaves have the same consistence and black color
upon the shale, that both forms are often found upon the same specimens,
that it is often scarcely possible to say that a leaf is referable 1o the nor-
mal type or to the variety, it will be understood why I am unable to con-
sider these leaves as representing different species or referable to lwo
genera, though, comparing the extreme forms (figs. 1, 5, 6, to figs. 21, 24,
27), this separation seems indeed natural.

As for the identity of this species with P. Ungeri, it is disproved by the
comparatively large and narrower leaves, the veins, exactly straight from
the medial nerves to the point of the teeth, never curved, and the fruits
which, as seen in comparing fig. 12 with fig. 1, pl. Ixxx of Heer, “FI. Tert.
Helv.,” are nearly twice as large in the American species. The difference
in the characters of the leaves may be easily seen in comparing the figures
of pl. xxix with that of P. Ungeri, quoted below.

Hab.—Florissant. Most abundant. .
Planera Ungeri, Ett.

“U. 8, Geol. Rep.,”” vii, p. 190, pl. xxvii, fig. 7.
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CELTIDE X&.

CELTIS, Tour:
“T7. 8. Geol. Rep.,” vii, p. 191.
Celtis MeCoshii, sp. nov,
Plate XXXVIII, Figs. 7, 8

Leaves long-petioled, narrowly ovate, lanceolate-acuminate, more or less unequi-
lateral at base; lower lateral nerves at a more acute angle of divergence, ascending
higher across the borders, curved like the upper (4 to 6 pairs), all camptodrome, attached
to the borders by anastomosing veinlets.

The leaves,  to 6 centimeters long, 2 to 2% centimeters broad below
the middle, where they are widest, are not very bul distinctly unequi<
lateral at the rounded base, at least in fig. 7. By the form of the leaves
the species is closely allied to Celtis primigenia, Sap., “Bt.,” ii, 2, p. 263,
pl. vi, fig. 7. The nervation and the denticulation of the leaves are of the
same character. The leaves are also remarkably similar to those of C.
occidentalis, Linn,, var. Texana, a form whose leaves, nearly equilateral at
base, are minutely serrate. The Texas leaves are subcordate at base or
round, as in fig. 8.

Hab.—TFlorissant and Randolph Co., Wyoming. Princeton Collection,
No. 794, U. S. Geol. Expl. Dr. ¥. V. Hoyden. '

MORE A.

FICUS, Tourn.

477, 8. Geol, Rep.,” vii, p. 191.

Ficus lanceolata, Heer.
Ibid., p. 192, pl. xxvili, figs. 1, 5.

Ficus Jynx, Ung.

Ihid., p. 193, pl. xxviii, fig. 6.

Ficus multinervis, Heer.
Ibid., p. 194, pl xxvii, figs. 7, 8.

Ficus arenacea, Lesgx.
1bid., p. 195, pl. xxix, figs. 1-5.

Ficus Ungeri, Lesgx.

Plate XLIV, Figs. 1-3.
Ibid., p. 195, pl. xxx, fig. 3.

This species is finely represented by the three figures of our plate.
They show not merely the variable size of the leaves, but their true shape
and the short petiole abruptly thickened at base, The leaves, are oblong
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or lingulale, rounded at the base and apparently at the apex also; they
vary in size from 10 to 20 centimeters long and from 33 to 63 centimelers
broad in the middle. Fig. 2 may represent a different species not merely
on account of the different size, but from the presence of tertiary thinner
and shorter veins intermediate to the secondary nerves.

Hlab—Alkali Station, Wyoming. Professor Scudder; Green River
Station, U. S, Geol. Expl. Dr. F. V. Hayden.

Ficus Wyomingiana, Lesqgx.
“U. 8. Geol. Rep.,” vii, p. 205, pl. xxxiv, fig, 3.
Ficus tenuinervis, EP. nov.
Plate XLIV, Fig. 4.

Leaf oblong or lanceolate, tripalmately nerved, rounded at base, entire,

A mere fragment, showing the lower part of a leaf whose lower lateral
nerves are strongly branched downward and all (nerves and branches),
camptodrome, The medial nerve is inflated at base. The fragment rep-
resents a Ficus, but the specific characters are not discernible.

Hab—Alkali Station. Professor Scudder.

Ficus alkalina, sp. nov.
Plate XLIV, Figs. 7-0.

Leaves thin, variable in size, obovate or ovate-laneeolate, acuminate, obtusely
serrulate, palmately trinerved; secondary nerves distinet, all camptodrome, alternate:
and parallel; nervilles oblique, simple or forking in the middle.

The leaves are fragmentary, variable in length from 6 to 10 centi-
meters, and proportionally broad. The nervation is that of a Ficus; the
lower primary lateral nerves are thin, flexuous, ascending at a more acute
angle of divergence. The upper are parallel, camptodrome, attached to the
teeth by small anastomosing nervilles.

Hab.—Alkali Station.  Professor Scudder.

SANTALEA.
SANTALUM, Linn.

Santalum Americanum, sp. nov.
Plate XXXII, Fig. 7.

Leaves thick, narrowly elliptical or oblong, very short-petioled, blunt at the apex ;
nervation obsolete.
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The basilar border of the leaf is decurrent along the petiole, which
is scarcely 2 millimeters long for a leaf 4 centimeters long, 1 centimeter
broad in the middle. The affinity of this leaf is with the living Santalum
laneceolatum, Brown. From the fossil species published, it differs in the
very short petiole and the blunt apex of the leaves.

Hab.—TFlorissant. No. 638 of the collection of the Princeton Museumn.

LAURINE A.
CINNAMOMUM, Burn.
Cinnamomum Scheuchzeri, Heer.

Plate XXXVIII, Fig. 6.
4017, 8, Geol. Rep.,"” vii, p. 220, pl. xxxvii, fig. 8.

The leaf from Florissant more distinetly represents this species than
that (“Rep.” vii) from Montana. There is still a small difference from
the European form in the position of the lateral nerves descending lower,
nearly to the top of the petiole, and the basilar borders more distinctly
decurrent, These deviations from the normal character are, however,
somewhat indicated in a few of the numerous figures given by Heer of
this species. -

Hab.—Florissant, U, S. Geol. Expl. Dr. F. V., Hayden.

PROTEACE A.
BANKSITES, Sap.
Banksites lineatus, sp. nov.
Plate XXXTI, Fig. 21.
Seeds obliquely oval, winged; wings oblong, obtuse, larger on one side, distinetly
striate lengthwise by 5 or 6 parallel black lines converging at the apex.
The seeds resemble those described as Banksia Rodobojensis, Ung.,
“Syllog..” iii, p. 75, pl. xxiv, figs. 16, 17.
Hab.—Florissant; not rare, but as yel no leaves referable to this
genus have been found there.
LOMATIA, R. Br.

Leaves coriaceous, pinnately laciniate or acutely lobed; divisions oblique, lance-
olate, acute or acuminate, nerved in the middle, decurrent along the medial nerve or
connected by a narrow wing at the basilar margin.
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This definition merely relates to the peculiar leaves described below,
whose relationship is marked only with leaves of some species of Lomatia.
Their texture is thick. The surface is always covered by a coaly layer,
obliterating the nervation.

Lomatia hakeaxfolia, sp. nov.
Plate XXXII, Fig. 19.

Leat obliguely truneate at base, lanceolate, acuminate, irregularly deeply dentate.

This form differs from the following by the segments, or lobes, being
shorter and directed to the outside at right angles to the primary nerve;
these acute short lobes or teeth, four on each side, are opposite and sepa-
rated by broad shallow sinuses; no trace of secondary nerves is discernible.

Hab.—Florissant; rare. U. S. Geol. Expl. Dr. F. V. Hayden.

Lomatia spinosa, sp. nov.
Plate XLIII, Fig. 1.

Leaves narrowly lanceolate, long-acuminate, broadly alternately acutely dentate-
lobed; divisions gradually shorter upward, the terminal long-acuminate.

Related to the preceding species but differing by the laciniee being
longer, turned upward, decurrent. The primary nerve is scarcely visible.
Hab.—Florissant; rare. U. 8. Geol. Expl. Dr. K. V. Hayden.

Lomatia terminalis, sp. nov.

Plate XLIII, Figs. 2-7.

Leaves linear-lanceolate, acuminate, deeply lobate; lobes oblique, lanceolate,
acute, decurrent along the primary thin nerve; lateral nerves generally distinet.

Hab—With the preceding; not rare. U. S. Geol. Expl. Dr. F. V.
Hayden.
Lomatia tripartita, sp. nov.
Plate XLIII, Figs. 8-10.
Leaves palmately trilobate, narrowly cuneate to the base; lobes obliquely diverg-

ing, oblong, obtnse or obtusely pointed, entire or dentate-lobed on one side; primary
nerves more or less distinet.

The three fragments representing this species may be mere forms of
the preceding.
Hab—Florissant; rare. U. S. Geol. Expl, Dr. K. V. Hayden.
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Lomatia acutiloba, sp. nov.
Plate XLI11I, Figs. 11-16, 20.

Leaves long, linear-lanceolate, alternately pinnately lobed; lobes lanceolate or
linear-lanceolate, acute, oblique, decurrent, gradually shorter upward, distinetly curved
backward.

The divisions of the leaves, their shape and mode of decurring to a
primary axis, are of the same type as in Lomatia ( Todea) Saportanea of
the “Cretaceous Flora” (“U. S. Geol. Rep.”), vi, pl. xxix, figs. 1-4.

Hab—TFlorissant. Common, and seen in all the collections.
Lomatia abbreviata, sp. nov.
Plate XLIII, Fig. 17.
Leaves linear or narrowly lanceolate; lobes oblique, short, oblong, not decurrent,
cuneate at base, inclined upward, obtusely pointed ; nerves obsolete.
This fragment appears related to fig. 10.
Huab.—TFlorissant; very rare. Colleclion of the Princeton Museum.

Lomatia interrupta, sp. nov.
Plate XLIII, Figs, 18, 19.

Leaves linear-oblong, larger in the middle, either lobes bi-form; larger, ovate,
entire or obtusely dentate, or smaller intermediate to the larger ones, merely oval-
obtuse, like short teeth.

This peculiar form has the lobes of the top and the base of the leaves
simple, open, obtuse; in the middle the lobes become larger, obovate, ob-
tusely irregularly dentate, opposite, and near their base the wing of the
leaves is expanded into intermediate very small entire obtuse teeth. The
large lobes, when entire, have only the medial nerve distinct; in the den-
tate ones the medial nerve is dichotomous, the branches passing up to the
teeth, one or two on each side.

Hab.—Florissant; very rare. Princeton Collection, Nos. 842, 843,

Lomatia mierophylla, Lesgx.

“41J. 8. Geol. Rep.,” vii, p. 211, pl. Ixv, figs. 14, 15.
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PIMELE &.

PIMELEA, Banks,

Pimelea delicatula, sp. nov.
Plate XXXIII, Figs, 15, 16.
Leaves membranaceous, nearly sessile, spatulate, short-pointed or apiculate;
secondary nerves emerging at an acute angle of divergence, branching on the lower

part, variable in distanee, separated by intermediate short veinlets; nervation eampto-
drome.

The leaves vary from 3 to 5% centimeters long and from 8 to 13 mil-
limeters broad in the upper part, near the apex, where they curve upward
in narrowing to a short point, and from which part they are gradually
narrowed downward to the very short petiole.

The species is closely allied to P. (Eningensis, Heer, “Fl. Tert. Helv.,”
ii, p. 93, pl. xevii, figs. 2-10, which has smaller leaves less gradually nar-
rowed downward and no petiole.

Hab.—Florissant. U. S. Geol. Expl. Dr. F. V. Hayden.

OLEACE X.
OLEA, Linn,

Of the numerous living species of this genus, one ouly, Olea Ameri-
cana, inhabits the North American Continent; three species are European;
the others are found in Tropical Asia and South Africa; Japan has one
species,

The leaves of Olea are opposite, petioled, eoriaceous, persisting, oblong-
oval, obovate or lanceolate, very entire; the nervation pinnate, and the
flowers fasciculate in the axils of the leaves.

Olea pramissa, sp. nov.
Plate XXXIII, Fig. 1.

Leaves coriaceous, lanceolate, larger below the middle, narrowed to a very short
petiole; flowers in simple or ravely compound racemes.

The leaves average 5 centimeters in length and 1 centimeter in
width below the middle, from which they are gradually tapering upward
to a blunt point. The flowers are short-petioled, either single or in short
slightly compound racemes. This character essentially separates this
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species from Olea Americana, its nearest relative, from which it differs by
smaller leaves and larger flowers. No trace of secondary veins is discern-
ible on those leaves.
Nine fossil species of Olea are described by authors from the Miocene
of Burope, none of which have a marked relation to this.
Hab.—Florissant. Princeton Collection, No. 641.

FRAXINUS, Tourn.
“. 8. Geol. Rep.,” vii, p. 228
Fraxinus pradicta, Heer

Tbid.. p. 229, pl. x1, fig. 3.

Fraxinus Heerii, sp. nov.
Plate XXXTII, Figs. 5, 6.

Leaflets more or less unequilateral, rounded or narrowed to the short petiole, and
equally 30 from the middle to the acuminate blunt apex; borders undunlate; lower
secondary nerves at a more acute angle of divergence, all unequally distant, curving
and reticnlate at a distance from the borders; nervilles flexuous, at right angles to the
medial nerve.

The leaflets, 5 to 7 centimeters long, 14 to 2 centimeters broad, are,
evidently, part of a compound leaf, as seen from the lower lateral leaflel,
which is nearly sessile and very unequilateral, and the upper a terminal
one, equilateral, larger and petioled. The laleral nerves are thin, arched
toward the medial nerve at a distance from the borders, as in Fraxinus
praedicta, Heer, “F1. Tert. Helv.,” pl. civ, figs. 12, 13, to which this spécies
is clozely related : indeed, it merely differs by the basilar nerves being at
a more acute angle of divergence, and those above with curves more dis-
tant from the margins which are merely undulate. No fruiting part has
been found.

Hab.—Florissant. U. 8. Geol. Expl. Dr. F. V. Hayden.

Fraxinus mespilifelia, sp. nov.
Plate XXXITI, Figs. 7-12.
Leaflets more or less unequilateral, ovate-lanceolate, obtusely acuminate, rounded
to a short petiole, obtusely serrate ; secondary nerves parallel, subequidistant, 8 or 9
pairs, much curved in passing to fhie borders and following them, connected with the
teeth by short anastomosing veinlets ; nervilles oblique, very flexuous.

This species is as closely allied to I juglandina, Sap., “fot.,” iii, p. 89,
pl. ix. figs. 13-16, as is the preceding to F. pradicta, Heer. The leaflets
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are broader, less unequal than in F. Heerii, rounded or narrowed on one
side to a short petiole; the camptodrome veins follow close to the bop-
ders, not curving inside to the medial nerves, and the horders are always
distinetly serrate. In F. juglandina the borders are sharply denticulate
and the more open lateral veins do not ascend higher along the borders,
as in the American species.

Hap.—Florissant. U.S. Geol. Expl. Dr. F. V. Hayden.

Fraxinus abbreviata, sp. nov.
Plate XXVIII, Figs. 5, 6.
Leaves short, ovate, acute, vound or truneate at base, short-petioled, denticulate ;

secondary nerves close, parallel, open, curved in passing to the borders, mueh branch-
ing outside.

These leaflets, subequilateral, 8 to 5 centimeters long, 2 to 3 centi-
mefers broad, with borders equally cut in acute small teeth slightly turned
upward, have the lateral nerves close, 10 pairs, at an angle of divergence
ol 60°, somewhat curved in traversing the areas, much divided near the
borders, the branches entering the teeth directly or by anastomosing
veinlets, The nervation is like that of Fraainus ulmifolia, Sap., “Et.," iii,
p. 91, pl. ix, figs. 17-19, differing essentially by shorter, comparatively
broader, more equilateral leaflets, and less acute, more equal teeth. The
relation of the species is very close.

Hab—Florissant. U. S. Geol. Expl. Dr. F. V., Hayden. Seen also in
Lacoe Cabinet, No. 26, '

Fraxinus? myricmtolia, sp. nov.
Plate XXXIII, Figs. 13, 14,

Leatlets small, sessile, subcoriaceous, narrowly lanceolate, distantly dentate;
secondary nerves very oblique, mostly obsolete.

The relalionship of this fragment of leaf is obscure. The lateral
nerves are obsolele and the leaflets sessile. Though the leaflet, fig. 14, has
the same thick texture, the nerves scarcely distinet, it seems different on
account of its short petiole and the direction of the secondary nerves,
which is at an acule angle of divergence, apparently toward the teeth as
craspedodrome. It may be a leaf of Myrica.

Hab.—Florissant. TU. S. Geol. Expl. Dr. F. V. Hayden.
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Fraxinus Ungeri, sp. nov,

Teaflet small, membranaceous, very entire, unequilateral, broadest below the mid-
dle, ovate-lanceolate, acuminate, narrowed to a short petiole.

There are three leaflets of the same kind remarkably similar in shape
and size to Fraxinus primigenia, Ung., “Syllog.,” 1, p. 22, pl. viii, figs. 3-8.
They are 4% to 7 centimeters long, 1% to 2% centimeters broad below the
middle, where they are much larger on one side than the other. The see-
ondary nerves are parallel, open, curved in traversing the areas, branch-
ing near the borders, effaced in touching them. It may be the same species
as that of Unger, bul it is not possible to ascerfain the degree of relation-
ship, as in the leaflet representing the European species the qemndmv
nerves are neither deseribed nor distinetly figured.

Hab.—Florissant. Lacoe’s Cabinet, No. 57.

Fraxinus Brownellii, Lesgx.

“1U. 8. Geol. Rep.,” vii, p. 230.
Fraxinus Libbeyi, sp. nov.
Plate XXVII, Figs. 5-7, 9.

Leaves very variable in size, nnequilateral, ovate-lanceolate, acuminate, rounded
to a short petiole, irregularly serrate; secondary nerves parallel, close, 10 to 18 pairs
according to size, branching near the borders, camptodrome, joined to the teeth by
anastornosing veinlets.

The leaves vary from 3% to 11 centimelers long, 1% to 4 centimeters
broad. They are very unequal at base, generally cut straight and obliquely
on one side toward the petiole, enlarged and rounded on the other, deeply
more or less irregularly serrate. Fig. 9 represents a long narrow leaf,
broader in the middle, gradually narrowed upward and downward, rather
oblong; the other leaves are broader toward the base and ovate; the
secondary nerves are more or less divided near the borders, generally
camptodrome, joined Lo the teeth by nervilles, a few of them entering the
teeth; the nervilles are parallel, flexuous, simple or forking, or anasto-
mosing at right angles in the middle; the areolation as seen in fig. 9 is
formed of very small quadrate or round-quadrangular meshes.

Hab.—Florissant. Princeton Museum, Nos, 217, 245, 275, 281.
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APOCYNEA.
APOCYNOPHYLLUM, Ung.

Leaves very entire, penninerve, coriaceous; medial nerves strong; secondary

nierves very open or at right angles to the midrib, close together, eamptodrome, some-
times separated by shorter intermediate thin veins.

Apoeynophyllum Scudderi, BpP. NovV.
Plate XLV, Figs, 1-5.

Leaves oblong-lanceolate, gradually narrowed upward to an acumen and down-
ward to a short petiole; secondary veins n early at right angles, numerous, camptodrome,
and curving quite near and along the borders as if Jjoined to a continuous lateral nerve :
intermediate tertiary nerves thinner, as long as the secondary ones; nervilles close,
obligue.

The peculiar direction of the nerves, which in their curves follow the
borders, appearing like a continuous marginal vein, is also a character of
the leaves of some Myrtacew. The relationship of Ihis species is, however,
more marked, not only by the nervation but by size and form of the leaves
wilh dpocynophyllum Helveticum, Heer, figured in “Bornst. FL,” pl. iv,
figs. 1-7. The curving of the veins close to the borders is distinetly seen
(fig. 3) with the inlermediale tertiary nerves, corresponding to fig. 4 of Heer.,
The form of the leaves and their size being also the same, possibly the
American species is a mere variety.

Hab.—Alkali Station. Professor Seudder.

CONVOLVULACE A&.
PORANA, Burm.

I have seen of this genus scariose calyxes, but, as yet, no leaves.
These calyxes, 3- (o 5-lobate, have the sepals generally of unequal length,
free to the base, sometimes more or less connate. Two species only are
described by authors with calyxes and leaves, six from scariose calyxes,
all from the European Miocene.

Porana Speirii, sp. nov.
Plate XX VIII, Fig, 15.

Calyx scariose, somewhat thick, indistinetly five-lobate; lobes large, connate ;
nerves diverging from the central point to the borders, traversed at right angles by
strong nervilles, forming equilateral meshes.

The lobes are marked only by their upper borders being connate to
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near the rounded apex, where they are more than 1# centimeters broad

and of the same length. This form is related to Gefonia membranosa,

Goepp., “Schoss. FL,” p. 38, pl. xxv, fig. 12, whose sepals are united to the

middle and whose areolation is different. The size is the same.
Hab.—Florissant. Princeton Museum, No, 650,

Porana tenuis, sp. nov.

(alyx large, thin; sepals distinet to the base, oblong, obtuse; veins distinet,
distantly obliquely branched.

Resembles P. macrantha, Ludw., “Paleontogr,” viii, p. 116, pl. xli,
fig. 18, but its sepals are still longer—more than 1% centimeters long, and
narrower, half a centimeter. The ramifications of the veins are much
more distinct.

Hab—Florissanl. Lacoe’s Cabinet, Nos. 65 and 7T1.

MYRSINE A.
MYRSINE, Linn.
Myrsine latifolia, sp nov.
Plate XXXVIII, Fig, 16,

Leaf subcoriaceous, broadly oval or nearly round, truncate at base, very entire;
nervation camptodrome.

The leaf, 2 centimeters long and as broad, is broken at the base and
the top, and therefore the mode of attachment to the petiole is not seen.
The nervation is, however, so much like that of species of this genus that
its reference to it seems legitimate. The open, opposite, slightly curving,
secondary nerves fork two or three times, and are divided toward the
borders, where they abruptly curve and follow close to the margins in short
anastomosing bows. The areas between the secondary nerves are obliquely
crossed by branching nervilles constituting a loose polygonal areolation.

The affinity of this leaf as to its form and size is with M. antique, Ung.,
“Syllog.,” p. 20, pl. vii, figs. 7, 7b. The European leaf is a little larger
and the secondary nerves also a litlle more curved: the areolation is of
the same type. The leaf appears to he unequilateral, and in thiz and
size it is comparable to M. Chamedrys, Ung., “Fl. v. Sotzka,” p. 42, pl.
xxii, figs. 4,5. The type of nervation of the American species is that of
M. bifaria, Wall., of India.
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The leaf described here is the only one seen as yet of this genus in
the North American geological formations; thirty-four species have heen
described from the European Tertiary. The leaves are generally very small
and have probably been unobserved until now.

Hab.—Florissant. Princeton Museum, No. 874.

SAPOTACEA.
BUMELTA, Swartz.

The plants of this genus have the leaves alternate, petiolate, coria-
ceous, and very entire. They inhabit at the present epoch tropical and
boreal America. Ten fossil species are deseribed from the European

Continent.
Bumelia Florissanti, sp. nov.

Plate XXXTIV, Figs. 4, 5.

Leaves thick, obovate, obtuse; lateral nerves thin, at an open angle of divergence,
parallel, camptodrome.

The leaves, nearly 5 centimeters long and 3 broad in the upper part,
are rounded at the apex, either slightly emarginate or apiculate, gradually
narrowed to a very short petiole. Of the nervation nothing is distinet
except the thin secondary nerves diverging at base at an angle of 60° to 70°
much curved in passing toward the borders, crossed at right angles by close
nervilles, camplodrome. In size and shape these leaves are comparable
to. Bumelia subspathulata, Sap., “Et.,” iii, 8, p. 62, pl. 10, figs. 18-22, and
in their different characters to the living B. retusa of Jamaica.

Hab.—Florissant; not rare. U. S. Geol. Expl. Dr. F. V. Hayden.

DIOSPYROS, Linn,
“T. 8. Geol. Rep.,” vii, p. 230.
Diospyros brachysepala, Al Br.
Plate XXXIV, Figs. 1,2,
Ibid., p. 232, pl. x1. figs. 7-10; Ixifi, fig. 6.

The two leaves figured in this volume are more positively identified
with the European species than the fragments of “Rep.,” vii, pl. xl, whose
affinity is still somewhat doubtful on account of the thickness of the
secondary nerves.

Hab.—Florissant; not rare. Princeton Museum, Nos. 631, 657, &c.
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Diospyros Copeana, Lesgx.
Plate XXXTV, Fig. 3!
“1. 8. Geol. Rep.,” vii, p- 232, pl. xI, fig. 11.
Though this leaf is shorter and its nervation more distinet, it has
evidently the same characters as that deseribed from Elko Station in vol. vii.
Hab.—Florissant. U. S. Geol. Expl. Dr. F. V. Hayden.

MACREIGHTIA, A. D. C.

The fossil remains referable to this genns are represented by calyxes.
These are merely tripartite; those of Diospyros are generally 4 1o 6-lobed.

Macreightia erassa, sp. nov.
Plate XXXIV, Figs. 16, 17.

Calyx thick and eoriaceous, trilobate; lobes cut to the middle, triangular.
Hab.—Florissant; not rare. Seen in all the collections.

ERICACE A&.

ANDROMEDA, Linn.
“T1. 8, Geol., Rep.,” vii, p. 234,
Andromeda delicatula, sp. nov.

Plate XXXTV, Figs. 10, 11,

Leaves submembranaceous, not thick, very entire, equally narrowed from the
middle npward to a short blunt acumen, downward to a long slender petiole; nervation
camptodrome.

These fine leaves average 5 centimeters long and 2 broad in the mid-
dle where they are widest. The lateral nerves at an angle of divergence
of 40° curve in passing to the borders and follow them in anastomosing
bows. They are parallel, unequal in distance; the basilar ones follow
close to the borders at a more acute angle of divergence. This and the
smaller size of the leaves, more enlarged in the middle, separate this species /
from A. protogwa, Ung., in Heer, “Fl. Tert. Helv.,” p. 8, pl. ci, fig. 26.

There is in Lacoe’s Cabinet a number of oblong or linear-lanceolate
leaves narrowed to a long petiole, exactly similar to those of A. protogea
as figured by Heer, loc. cit., but without frace of nervation. They seem
indeed referable to the European species.

Hab.—Randolph Co., Wyoming. U. S. Geol. Expl. Dr. F. V. Hayden.
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Andromeda rhomboidalis, sp. nov.

Leaves rhomboidal in outline, enlarged in the middle, narrowed downward to a
long slender petiole and equally so npward to an obtuse apex; nervation obsolete,

The leaves without the petiole are 8 centimeters long, 18 millimeters
broad in the middle; the very slender flexuous petiole is broken 14 centi-
meters from the base of the leaf.

Species comparable to 4. tremula, Heer, “Fl. Tert. Helv.,” p. 9, pl. ci,
fig. 25. The leaves are, however, more enlarged in the middle.

Hab.—Florissant. Lacoe’s Cabinet, No. 70.

VACCINIUM, Linn.
Vaceinium reticulatum®?, Al Br,
“U. 8. Geol. Rep.,” vii, p. 235, pl lix, fig. 6,

ARALIACELZR.

ARALIA, Tourn.
“11. B. Geol. Rep.,” vii, p. 235.
Aralia dissecta, sp. nov.

Plate XXXV,

Leaves palmately seven-lobed ; primary segments cut to three-fourths of the
lamina, oblong-lanceolate, deeply lobate, dentate above; secondary divisions lance-
olate, obtusely dentate-lobed; sinuses obtuse ; secondary nerves subopposite, thick,
pinmately branching; nervation eraspedodrome.

Of the seven lobes of this fine leaf three are preserved nearly entire
and sufficiently represent its character. The leaf, nearly round or fan-
shaped in outline, 19 centimeters long from the top of a very thick petiole
to the apex of the medial lobe, is cut into seven primary divisions, all
pinnately or bipinnately lobate-dentate; the lobes and teeth oblique,
slightly turned up, each entered by one of the secondary or of the tertiary
nerves, all the nerves therefore corresponding to one division of the leaves.
and united by nervilles at right angles. There are no intermediate veins
passing up to the base of the lobes as in the large fragments which 1 have
referred to Myrica as M. insignis and M. Lessigii of vol. vii, which have
apparently a kind of primary division like this leaf.

This fine species is closely related to Aralia multifida, Sap., * i e
1, p. 115, pl. xii, fig. 1, from which it differs merely by the primary divisions
being regularly pinnately lobed, the Jobes also pinnately lobed or deeply
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dentate, the teeth shorter and more obtuse. Saporta compares his species to
Aralia elegans of New Grenada, a plant cultivated in gardens, which from
the figure given by the author seems like a counterpart of the fossil leaf.
Hab.—TFlorissant, This splendid specimen is in the Princefon

Museum, No. 659.

HEDERA, Linn.

Hedera marginata, sp. nov.
Plate XL, Fig. 8.

Leaf small, corinceous, nearly round in outline, truncate at base, deeply sharply
lobate all around; nervation five-palmate from the base, the nerves directed toward
the points of the lobes, united by nervilles at right angles.

I know nothing to which this leaf may be related. In shape and
nervation it seems a species of Hedera comparable by these characters to
H. prisca, Sap., “Séz. FL.,” p. 380, pl. x, fig. 1, which, however, is a large
leaf with short obtuse teeth.

Hab.—TFlorissant. U. S. Geol. Expl. Dr. F. V. Hayden.

AMPELIDE A.
CISSUS, Linn.

Cissus parrotisefolia, Lesgx.

“7J, 8. Geol. Rep.,” vil, p. 239, pl. x1, figs. 15-17.
AMPELOPSIS, Mich.

Ibid., p. 242. ‘
Ampelopsis tertiaria, Lesqgx.
Ibid., p. 242, pl. xliif, fig. 1.

SAXIFRAGEA.
WEINMANNIA, Linn,

Leaves simple, ternate, quinate or odd-pinnate; petiole articnlate; rachis often
alate, rarely entire; secondary nerves thin, camptodrome or craspedodrome.

The leaves which I refer to this genus have been referred by authors
ecither to Zanthoxylum or Celastrus, or especially to Rhus, as I have done
in vol, vii. Fine figures of species of Weinmannia from specimens obtained
by Rev. Probst from the Terliary of Biberack, and communicated to me
by Heer, show such a close relation to the leaves described from Floris-

sant that their reference to the same genus cannot be doubted.
cCF 12
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Weinmannia Haydenii, Lesqgx.

Plate XLII, Figs. 1-7.
Rlous Haydenii, Lesqx., “U. 8. Geol. Rep.,” vii, p. 204, pl. lviii, fig. 12.
Leaves imparipinnate ; rachis winged ; leaflets opposite or alternate, sessile,
mewmbranaceous, narrowly lanceolate, obtusely serrate; nervation pinnate, craspedo-

drome; nervilles at right angles to the secondary veins, anastomosing in the middle of
the areas and forming a small polygonal areolation.

The rachis is winged and nerved ; the leaflets are joined to the midrib
by their primary nerves, and their horders are continued at base by a
narrow margin along the rachis.

Hab.—Florissant. Very abundant; seen in all the collections. The
figures are from specimens obtained by the U. S. Geol. Expl. Dr. F. V.
Hayden.

Weinmannia integrifolia, sp. nov.
Plate XLII, Fige, 818,

Leaves narrower than in the preceding species; leaflets narrow, entire, oblong
or sublinear, blunt at the apex, more distinetly turned upward ; nervation eamptodrome,

Except that the leaflets are narrower and entire and the nervation
consequently camptodrome, the characters are the same and this form
may represent only a distinet variety. The leaves of these fwo species are
polyphyllous, the number of their leaflets being much greater than in any
other species living at this epoch. This difference and the nearly linear
wing of the petiole relate them to Rhus.

Hab.—With the preceding and quite as common.

Weinmannia obtusifolia, sp. nov.
Plate XLI, Figs. 4-10,

Leaflets close, the upper pairs decurrent and connate at base, the lower more
distant, bordering the rachis by their decurrent base; wing obtusely dentate or con-
vex in the middle; leaflets oblong-obtuse or subspatulate, very entire, more rigid than
in the two preceding species, membranaceous ; nervation camptodrome.

As in the other species, the leaflets are alternate or opposite, narrowed
toward the base or larger toward the obtuse or rounded apex; the leaves
are generally smaller, shorter, with fewer Jeaflets. '

Hab.—Florissant; not as frequent as the two preceding ones.
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MALVACEA.
STERCULIA, Linn.

Schimper remarks, on the present distribution of this genus, that it
has made its appearance in Europe at the first stage of the Tertiary, as it is
already reported in the “Flora of Sézanne;” that it has had its largest rep-
resentation in the Miocene, and has since totally disappeared from the
continent. The numerous forms of leaves of this genus described in this
volume from the Dakota Group prove that the origin of these plants should
be removed to the Cretaceous for the American continent at least. The
genus is thence found in the divers slages of the Tertiary, but far less
frequently here than in Europe.

Stereulia rigida, sp. nov.
Plate XXXIV, Fig. 12.
Leaf subcoriaceous, rigid, euneate at base, tripalmately lobed; lobes cut to near

the base, narrowly lanceolate, sharply acuminate, very entire, the lateral shorter and
narrower; nervation obsolete.

I have seen another leaf of the same character since the first was
figured, but it does not show anything more except the base, which is
cuneate, or like a continuation of fig. 12, to the top of the petiole. The
leaves are small, 5% centimeters between the poinis of the lateral lobes, 7
centimeters long from the base to the apex of the medial lobe which is 6
centimeters long, the lateral only four. The only species related to this
is S, Labrusca, common in the Miocene, but the relation is distant.

Hab.—TFlorissant; very rare. Princeton Museum, No. 667. Lacoe’s
Collection. No. 44.

TILIACE A.
TILIA, Linn,
Tilia populifolia, sp. nov.

Plate XXXIV, Figz. 8, 9.

Leaves large, round or subcordate at base, deltoid-acuminate to the apex, deeply
regularly serrate, palmately five-nerved ; upper lateral nerves somewhat thicker and
more distant, the secondary parallel, slightly curving, branching near the borders.
Leaves large, variable in size.

At first the leaf, fig. 8, seems to represent a Populus on account of the
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lateral primary nerves being much stronger than the secondary; but all the
nerves and their divisions are craspedodrome; the nervation is positively
that of a Zilia. 1In fig. 9 the primary nerves, though more distant, are not
stronger, and the teeth of the borders are triangular, somewhat unequal,
not lurned up as in fig. 8, excepl toward the base, where they have
evidently the same character in both leaves. The teeth are very variable
on the borders of the leaves of Tilia, even on those of the same tree, and
the habitat being the same I refer these to the same species.
Hab.—Florissant. Princeton Museum, Nos. 886 and 887.

ACERACE X.

ACER, Linn,
“T. 8. Geol, Rep,,” vii, p. 260.
Acer mquidentatum, Lesgx.

Tbid., p. 262, pl. xlvii, figs. 1-3.

Acer indivisum, sp. nev.

2
Plate XXXVI, Figs. 6,9.

Leaves small, of thin texture, round-truncate in outline, five-nerved and five-
lobed ; lobes entire, sharply acuminate ; sinuses broad, entire or dentate in the middle ;
petiole comparatively long, inflated under the point of attachment,

The leaves are 53 centimeters broad belween the points of the upper
lobes and only 4 centimeters long from the top of the petiole, which is 53
centimeters long. They are truncate at base, the lower lobes shorter,
turned oulside at right angles to the medial nerve; the upper lateral ones
a little longer, also turned outside. The primary nerves are thin ; 1o trace
of secondary nervalion is seen.

This species is comparable to Aeer Sibiricum, Heer, “Fl. Foss. Arct.,”
v, p- 46, pl. x, figs. 48, 5a, 5b; xi, fig. 2, differing by the base of the leaves
being truncate and enlire, not dentate, the sharply acuminate longer
lobes, the terminal also entire, the medial nerve being simple like (he
lateral ones, without branches going to the borders. The affinity of this
leaf is more evidently marked with Aeer rubrum, to which the fruit, fig. 9,
is still more intimately related.

Hab.—Randolph Co., Wyoming. U. S. Geol. Expl. Dr. F. V. Hayden.
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Acer, species,
Plate XXXVI, Figs. 7, 8,

Leaves rounded to the petiole, palmately three-nerved and three-lobate ; borders
-dentate. :

The leaves are too much broken for determination and definitive
description ; they appear related to some of the varieties of Aecer trilobatum,

Al. Br.
Hub.—Florissant. U. S. Geol. Expl. Dr. F. V. Hayden.

SAPINDACE E.

SAPINDUS, Linn.
“1J, 8. Geol. Rep.,” ¥ii, p. 263
Sapindus stellarizefolins, Lesqx.
Tvid,, p- 264, pl. xlix, fig. 1.
_Sﬂapinﬂus angustifolius, Lesqx.
Plate XXXVII, Figs. 1-8; XXXIX, Tig. 12
Tbid., p: 263, pl. xlix, figs, 2-7.

The numerous forms figured of this species, common at Florissant.
shows the greal variety of its leaflets. Though comparatively large, thé
leaves of pl. xxxix, fig. 12, appear referable to it. The specimens, r‘.}\vévep,
may represent two specific forms, which can be separated only when the
nervation is known.

Sapindus coriaceus, Lesgx.
417, 8. Geol. Rep.,” vil, p. 265, pl. xlix, fige, 12-14.
Sapindus Dentonil, Lesqx.
Thid., p. 265, pl. 1xiv, figs. 24
Sapindus obtusifolins, Lesgx.
Ibid., p. 266, pl. xlix, figs. &-11.

There is a fine specimen of this species from TFlorissant ih M. Lacole"s
cabinet, No. 48. The leaflels are disposed as in fig. 8, 1. ¢., but they are
still smaller, the lower 1% centimeters, the upper 1 centimeter, all more
distinetly obtuse.
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Sapindus inflexus, 8p. Nov.
Plate XXXTI, Fig. 2.

Leaves subcoriaceous, unequilateral at the narrowed base, lanceolate-acuminate ;
lateral nerves much curved and following the borders in anastomosing with the upper
ones.

“The form of the leaflef and its nervation indicate its reference to this
genus. It is distantly related to S. undulatus, Heer, “Fl. Tert, Helv.,”
iii, p. 62, pl. cxxi, figs. 3-7.

Hab—Florissant. Princeton Museum, No. 763.

Sapindus lancifolius, sp. nov.
Plate XXXII, Figs, 3-6; XXXVII, Fig, 9.

Leaves subcoriaceous or membranaceous, petioled and more or less nnequilateral
at the rounded base, lanceolate, long-acuminate, very entire; secondary nerves close,
parallel, nearly at right angles to the narrow midrib, straight or slightly curved in trav-
ersing the lamina, abruptly curving near the borders and anastomosing in simple bows.

These leaflets, 62 to 7 centimeters long and more or less than 2 centi-
meters broad, have the lateral veins close, parallel, united by. oblique
simple nervilles and nearly without branches., They are distinctly related
to 8. Grecus, Ung., “Fl. v. Kumi,” p. 49, pl. xii, figs. 1-23. In this species
thc veins are equally close and numerous at right angles to the midrib and
the leaves have the same form; they are, however, generally smaller. As
i1 those of Florissant, the petiole is 1 centimeter long. In fig. 9 of pl.
xxxvii the leaf is narrowed to the petiole, which appears longer; the veins
are not as open nor as numerous; its reference to this species is not certain.

Hab.—Florissant. Princeton Museum, Nos. 644 and 645,

DODONZEA, Linn.

I have referred to this genus the seed, pl. xxxvi, fig. 5, on account of
its great likeness to that of D. canescens, D. C., figured by Ettinghausen in
“F1. v. Hir.,” pl. xxiii, 0. The nucleus is, however, harder, more distinct,
and the wings also more distantly veined. It is, perhaps, a seed of Ulmaus,
like those figured, pl. xxvii, fig. 8, from which it differs merely by its
slender pedicel. No leaves of Dodonaa have been observed in the Green
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River Group. The leaves of Ulmus are on the contrary very abundant at
Florissant and other localities of the North American Tertiary where fossil
plants have been obtained.

STAPHYLEACEA.

STAPHYLEA, Linn.
“71J, 8. Geol. Rep.,” vil, P 267,
Staphylea acuminata, Lesgx.
Plate XXXVI, Figs. 14.
Ibid., p. 267, pl. xlviii, figs. 4,5.
The species is not rare at Florissant, but generally the leaves are
defaced by maceration and their characters obscurely defined.

FRANGULACEZ.
EVONYMUS, Tourn.
Leaves opposite, pctiolate,‘ovate, serrate or dentate, pinnately nerved; secondary
nerves camptodrome or effaced in the reticulasion toward the borders.

Ten fossil species of this genus are described from the Euvopean
Tertiary, mostly from the Miocene.

Evonymus flexifolius, sp. nov.
Plate XXXVIII, Fig, 13.

Leaves large, ovate-acuminate from an oval base, flexuous at the apex, narrowed
from the middle to the petiole, sharply deeply serrate; secondary nerves alternate,
equidistant and parallel, camptodrome.

The leaf without the petiole is 16} centimeters long, 5 centimeters
broad in the middle, where il is oval-oblong, narrowed upward to a long
floxuous acumen and more rapidly to the petiole, which is 3 centimeters
long. The teeth of the borders are turned upward, equal, becoming short
towafd the acumen, deeply cut; the nervation is truly camptodrome, the
veins being effaced near the borders and not entering the teeth directly as
it is incorrectly figured.

This leaf has the characlers of Evonymus Proserpine, Ett., “Bil. F1.,”
iii, p. 30, pl. xlviii, figs. 6, 7. It is of the same size and shape, more grad-
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ually and longer acuminate; the border teeth are larger and more acute.
The details of nervation are obsolete.
Hab—Randolph Co., Wyoming. U. S. Geol. Expl. Dr. F. V. Hayden.

. CELASTRUS, Linn.

“U. 8. Geol. Rep.,” vii, p. 268,
Celastrus Lacoei, sp nov.

Leaves subcoriaceous, obovate or spatulate, rounded and dentate at the apex.

The leaf is remarkably similar in character to those described by Heer
as C. cassinefolius, Ung., in “Fl. Tert. Helv.,” iii, p. 67, pl. cxxi, figs. 24-26,
whose leaves are longer and narrower, obtusely dentate or rather crenu-
late from the middle upward.

Hab.—TFlorissant. Lacoe Collection, No. 49.

Calastrus Greithianus, Heer

“F1, Tert, Helv.,” iif, p. 70, pl. exxi, fig. 63.

Leaves small, broadly oval, obtuse, very entire, abruptly narrowed to the petiole 5
lateral nerves nearly at right angles to the midrib, camptodrome.

Two leaves from Florissant are referred to this species. One is of
the same size, form, and nervation as that figured by Heer, the other is
more gradually narrowed to the base, lacerated at the rounded apex. This
last leaf is more like €. Bruckmanni, Heer, 1. ¢., fig. 32.

Hab—TFlorissant. Lacoe Collection, No. 74.

Celastrus fraxinifolius, sp. nov.
Plate XXXIII, Figs. 2-4; Plate XL, Fig, 10.

Leaves membranaceous, narrowly elliptical in the middle, lanceolate, acuminate,
blunt at the apex, narrowed and deeurrent to the petiole, crenulate-dentate; secondary
nerves at an acute angle of divergence, curving to the borders and reticulate along
them, '

The leaves, 5 to 7 centimeters long, averaging 2 centimeters in width
in the middle, are mostly equilateral at the narrowly cuneate base, short-
petioled, the petiole # centimeter long, being bordered by the decurrent
base of the leaves; the lateral nerves unequally distant, much and
unequally curved in traversing the lamina, follow the borders in multiple
reticulations without entering the teeth, which are distant, obtuse, some-
times obsolete.
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The leaves have a great affinity in their characters to those of species
of Frarinus. They are, however, equilateral on the borders and the nerva-
tion ie different. Figure 3 of pl. xI may represent another species; the
leaf is broader and slightly unequilateral. The decurrent base of the leaf
and the type of nervation are the same.

Iub—TFlorissant; not rare. U. S. Geol. Expl. Dr. F. V. Hayden.
Fig. 10 represents two leaves, Nos. 648 and 870 of the Princeton Museum.,

Celastrinites elegans, sp. nov.
Plate XXXI, Figs. 9, 10,
Leaves nearly round, membranaceous, somewhat long-petioled, crenate on the

porders; nervation pinnate; secondary veins oblique, parall :
y, parallel, ret
along the borders. » P , reticulate and gffaced

The leaves are very small, 13 to 23 centimeters long and about the
same width, rounded or broadly cuneate to the petiole.

Figure 10 is truncate at base and its nervation appears triple-nerved
as in Populus; but the surface is somewhat erased and the upper secondj
ary nerve obsolete, and as all the other characters are alike the difference
is not considered.

Hal.—Florissant. Princeton Museum, Nos. 799 and 868.

ILICE A.

ILEX, Linn,
“T7, 8. Geol. Rep.,” vii, . 269
JIlex pseudo-stenophylla, sp nov.
I. stenophyila, Lesqx.; Hayden’s “Ann. Rep.,” 1871, SBupp't, p. 8.
eaves small, coriaceons, very i e

pedicgjlate; medi:;l nerve thi]i;‘?:1ier?i{t;f;vg§0;‘;? gglizlitltin?;;)}:it%uggzgsi:eilffcl]‘f-
borders, anastomosing. g 8

The leaf is much like those of 1. stenophylla, Ung., “Syllog.,” ii, p. 14
pl. iii, figs. 15, 27, being, however, smaller with a shorter broad p’edicel’
The nervalion is like that of figs. 24 and 25 of Unger. The 1 o
described in Hayden’s “Ann. Rep.,” loc. ¢it., have the same degree of
affinity to Unger’s species and are all larger. They apparently represent
an American variety of the species, :

Hab.—TFlorissant. No. 59 of Lacoe’s Collection.
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Ilex microphylla, sp. nov.

Leaves small, coriaceous, obovate or spatulate, rounded and denticulate at the
apex, narrowed to a short broad petiole; secondary nervation obsolete.

The leaf, 24 centimeters long, 7 millimeters broad in the upper part,
is gradually narrowed to a petiole 7 millimeters long. Its affinity, which
is close indeed, is with flex ambigua, Ung., “Syllog.,” ii, p. 14, pl. iii, fig. 29,
from which it differs merely by the gradually narrowed base of the leaf
and the longer petiole.

Hab.—Florissant. No. 60 of Lacoe’s Collection.

Ilex maculata, Sp. NOV.,
Plate XLIV, Fig. 5.

Leaves coriaceous, obovate, obscurely and irregularly crenulate, narrowed to the
petiole ; medial nerve narrow, the lateral at a broad angle of divergence, a little curved
in traversing the blade, effaced toward the borders.

The leaf is badly preserved; its surface is maculated or gnawed by
parasile hypophylles or insects. Its shape and thick consistence appear
to refer it to this genus.

Hab.—Alkali Station, Professor Scudder.

Ilex Wyomingiana, Lesqx.

“T. 8. Geol. Rep.,” vii, p. 270, pL 1, fig. 1.
Ilex? affinis, Lesqx.

Ihid., p. 270, pl. 1, figs. 2, 3.

Ilex subdenticulata, Lesqgzx.
Lbid., p. 271, pl.1, figs. 5, 6-65.

Ilex dissimilis, Lesqgx.
Ibid., p. 271, pl. |, figs, 7-9.
Ilex quercifolia, 8p. NOV.
Plate XXXVIII, Figs. 2-5.

Leaves coriaceous, short-petioled, obovate, abruptly acuminate, irregularly acutely
dentate from near the base ; secondary nerves at a broad angle of divergence, slightly
curved in passing to the borders, entering the teeth directly or by branchlets; inter-
mediate tertiary veins short, anastomosing with nervilles in the middle of the areas.

The leaves are very variable in size (from 12 millimeters long to nearly
6 centimeters, and 5 millimeters to 2 centimeters broad); the petiole is
thick and short (6 millimeters long); ihe teeth turned outside, sharply
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pointed, are distant and variable in length, separated by obiuse sinuses;
the acumen is sharply pointed.

The relation of this species is distinctly indicated to Ilex dryandrafolia,
Sap., “Et.,” i, 2, p. 89, pl. X, fig. 8, a leaf which is much like fig. 2 of our
plate, and which merely differs by the secondary nerves being at right
angles to the midrib, rather curved backward than ypward, a difference
scarcely noticeable enough to authorize specific distinction. The Ilex
odore, Sieb. and Zuech., of Japan, has the leaves remarkably similar to
both these fossil species.

Hab—Florissant. U. S, Geol. Expl. Dr. F. V. Hayden.

Ilex grandifolia, sp. nov.
Plate XXXVIII, Fig. 1.

Leaves large, membranaceous, oblanceolate or obovate, irregnlarly dentate; lat-
eral nerves very oblique, more or less curved in traversing the blade, camptodrome,
joined to the borders and the teeth by anastomosing nervilles.

The leaf seems o have been very large, the fragment preserved (the
upper half) being 8 centimeters long and 5 centimeters broad. It appears
to have been rounded at the apex and gradually narrowed to the base, the
lower lateral nerves being very oblique and following the borders in curves.
The nervation is irregular. The lateral nerves, diverging about 30°, are
distant, parallel, with few intermediate tertiary shorter thin veins, and in
their curves they generally ascend to near the borders, but also sometimes
curve in the middle of the areas, anastomosing with the divisions of the
first nerves above and sending sfrong outside branches toward the bor-
ders. The teeth are somewhat unequal but not as large as in the preceding
species, more or less inclined upward, acute. The subdivision of the
primary areas is by nervilles at right angles to the nerves, anastomosing
generally at right angles with the thinner tertiary veins, producing a large
irregularly quadrate areolation.

Hab.—Florissant. U. S. Geol. Expl. Dr. F. V. Hayden.
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ITex knightisfolia, sp. nov.
. Plate XL, Figs. 4, 5.

Leaves membranaceous, lincar in outline, decurrent to the petiole, rounded and
acuminate at the apex, deeply dentate; secondary nerves at right angles, curving
abruptly and anastomosing at right angles at a distance from the borders, joined to
the teeth by nervilles; teeth large, irregular in distance, turned outside and sharply
pointed.

These leaves have peculiar characters which seem to refer them to
some lypes of the Proteacee of New Holland, BanZksia Hugelii, R. Br., and
species of Knightia. The small leaf, fig. 5, is better preserved but not
sufficiently so to show the base of the leaf which, being lacerated, appears
to follow and border the thick peliole to its point of atlachment. The
teeth, like the secondary nerves, are at right angles to the midrib except
near the apex, which is formed of a sharply angular point; the secondary
nerves are separated by slighlly thinner and shorter tertiary ones, anas-
tomosing with nervilles at right angles in traversing the areas and united
to the upper part by curves or strong nervilles also at right angles.

Mlab—Florissant. U. S. Geol. Expl. Dr, F. V. Hayden.

RHAMNE A&.

“U. 5. Geol. Rep.,” vii, p. 272.
PALIURUS, Tourn,

Paliurus Florissanti, Lesqgx.
1bid., p. 274; pl. 1, fig. 18.
Paliurus orbieulatus, Sap.
Plate XXX VIII, Fie, 12.
Saporta, “Et.,” iii, 2, p. 182, pl. vii, fig. 6.
Leaves small, membranaceous, orbicular, very entire, triple-nerved from the base;

lateral nerves curved upward in ascending to near the apex, where they unite to the
secondary nerves which are distant and fow.

Though the nervalion is not as distinet as in the leaf published by
Saporta, the affinity is so clear that it is not possible to doubt specific
identity; the basilar nerves, equally branching, ascend high, joining the
few secondary nerves, one of which only is distinet in the specimen of
Florissant and two only on that figured by Saporta, who described the
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tertiary veinlets as flexuous and reliculate. The leaf is nearly of the same
size, 2 centimeters in diameler both ways.
Hab—Florissant. U. S. Geol. Expl. Dr. £. V. Hayden.

ZIZYPHUS, Mill.
«1. 8. Geol. Rep.,” vii, p. 275,
Zizyphus cinnamomoides, Lesqgx.
Ttid., p. 277, pl. 1i, figs. 8.
RHAMNUS, Linn,

Ibid., p. 278.
Rhamnus olexfolius, sp. nov.

Plate XXXVIII, Fig. 14.

Leaves thick, oblong-lanceolate, narrowed at base, blunt at the apex; secondary
veins thick, at an acnte angle of divergence, curving ¢lose to the borders.

The leaf, 6% cenlimeters long, 18 millimeters broad, has the primary
and secondary nerves thick, but no trace of nervilles; the lateral veins
are nearly straight to near the borders and abruptly curve in reaching
{hem, appearing to join the margin by their ends. The same character of
nervation is remarked in R. marginatus, Lesqx., “Trans. Phil. Soc.,” vol.
xiii, p. 420, pl. xxii, figs. 3-5, which, however, differs much in the form
and size of the leaves. .

Hub.—Tlorissant. Princeton Museum, No. 687.

Rhamnus notatus?, Sap.
) Plate XXXVIII, Fig. 15.
Sap., “Bt.,” ili, 1, p- 108, pl. xi, fig. 5.

Teaves subcoriaceous, very short-petioled, entire or slightly undulate in the
upper part, round ovate, obtusely pointed ; lateral nerves 6 to 7 pairs, parallel, curved ;
nervilles oblique, transversely reticulate.

This leaf is, in its form and size, like a counterpart of that of Saporta,
I e. It is also rounded at base to a very short petiole, curved toward the
apex and there obscurely undulate or crenulate. The lower secondary
veins are opposite, three pairs. In the figure of the French author all
the veins are alternate except the basilar ones; but there is also no trace
of mervilles visible as upon the specimens of Florissant.

Tub.—Florissant. Princeton Museum, No. 643.
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TEREBINTHINE AE.
JUGLANDE A.

“U. 8. Geol. Rep.,"” vii, p. 283.
JUGLANS, Linn.

Juglans Schimperi, Lesgx.
Itid., p. 287, pl. 1vi, figs. 5-10.
Juglans denticulata, Heer.
Ibid., p. 269, pl. Iviii, fig. 1.
Juglans Florissanti, sp. nov.
Leaf large, lanceolate-acuminate from a rounded unequilateral base; lateral
veins thick, much curved in traversing the blade, camptodrome; borders dentate.
The leaf is 11 centimeters long, 4% cenlimeters broad in the middle;
its surface is rough and altogelher of coarse aspecl—the primary and
secondary nerves being thick. The delails of areolation and subdivisions
of the nerves are obsolete. It is comparable to a leaf of J. bilinica,
figured in Heer, “F1. Tert. Helv.,” p. 90, pl. exxx, fig. 7, but it is thicker,
coarser, with more prominent nerves,
Hab.—Florissant. Lacoe’s Collection, No. 80.

Juglans alkalina, Lesqgx.
“T. 8. Geol. Rep.,” vii, p. 288, pl. 1xii, figs. 6-9.
Juglans costata, Ung.
Plate XXXIX, TFig. 5.

Carya costate, Ung,, “Syllog.,"” p. 41, pl. xxxix, fig. 16.
Juglans costata, Ludw,, “Paleoutogr.,” vili, p. 138, pl, lvii, fig, 7 (leaf); liv, fig. 15 (nut).
Juglans seuminata ?, Heer, Lesqx., Suppl. to Hayden’s “ Ann. Rep.,” 1871, p. 8.

Leaflets broadly oval, obtuse, slightly mueronate, somewhat unequilateral or turned
to one side, rounded at base to a short petiole; nervation camptodrome. Nut round-
ovate, short-pointed; lobes of the seed simple, oblong.

In the short descriplion of the leaflet as J. ecuminata?, loc. cit., 1
remarked that it has exactly the same characters as the one figured by
Heer, “F1. Tert. Helv.,” pl. cxxix, fig. 6, which appears far different from
any other forms of this species, and that it is comparable to J. costata,
Ung., as figured by Ludwig, I. ¢. As one of the specimens of Florissant
has a nut very much like that published by the same author, I. ¢, the
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identification of the American specimens with Ludwig’s species is legiti-

mate.
Hab.—Tlorissant. Princeton Museum, No. 712 (nut).

CARYA, Nutt.
Carya bilinieca, Ung.
Plate XXXIX, Figs. 1,2,13.

Ung., “Syllog.,” p. 89, pL. xvii, fige. 1-10; “Fl. v. Kumi.,” p. 54, pl. xiv, fig. 13; Et.,, “Bil. F1,,” iii, p. 46, pl. li,
fige. 4-6, 13, 15; i, figs. 3, 4, 7-11.

Leaves odd-pinnate; leaflets short-petioled, oblong or narrowly ovate, lanceolate,
acuminate, serrate; lateral nerves camptodrome, parallel.

These fine leaves correspond to the description and figures given of
the species by European authors; the borders of the leaves are more or
less distinctly serrulate, as shown in fig. 2; fig: 13 shows a variely repre-
cented also by the specimens of Mr. Lacoe, which might, perhaps, be
separated into a different species, but except the smaller size of the long-
qcuminate leaflets, the characters are the same.

Hab.—Florissant; not rare. U. S. Geol. Expl. Dr. F. V. Hayden.
Lacoe’s Collection, No. 40, in leaves still smaller than fig. 1.

Carya rostrata, (Goepp.), Schp.
Plate XXX1X, Fig. 4.
Ludw., “Palontogr.,” viii, p. 136, pl. v, .ﬁgs. 5-7.
I refer this nut to the species of Ludwig described as quoted above.
As we have only on the Florissant shale the representative of a drupe or
of the husk, its reference to the European species known by fruits and
leaves is not more ascertainable than that of the preceding,
Iab—TFlorissant. Princeton Museum, No. 711.
Carya Brueckmanni?, Heer.
Plate XXXIX, Fig. 6.
Heer, ‘K1, Ter. Helv.,” iii, p- 93, pl. exxvii, fig. 52.
Fruits small, oval, constricted into an obtuse apex, costate.

The fruit is still smaller than that in Heer, loc. ¢it., and as the inside
of the nut only is shown upon the face of the specimen it is not possible
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to see whether this small nut is costate. Therefore, as in the two preced-
ing species, the reference is uncertain.
Hab.—Florissant. Princeton Museum, No. 709,

PTEROCARYA, Kunth.

Pterocarya Americana, Lesqx

#U. B. Geol. Rep.,” vii, p. 290, pl, Iviii, fig. 3.
ENGELHARDTIA, Leschen.

Leaves abruptly pinnate; leaflets unequilateral, generally resinose, punetate on
the lower surface; primary nerves strong, secondary thin, eamptodrome, anastomosing,.
Flowers agglomerated in paniculate ears; drupe small, connate at base to a tri-alate
involucre; dorsal lobe generally absent (in fossil specimens), epicarp coriaceous, puta-
men bicostate,

Engelhardtia oxyptera, Sap.
“Fit.,” i, p. 344, pl. xii, fig. 2.

Lobes of the involuere linear-oblong, obtusely pointed, the lateral half as long as
the middle; medial nerve distinet to the point, the lateral open-oblique, camptodrome,

The involucre from the base of the nucleus lo the top of the medial
lobe is 3 cenlimelers long, a little more than 2 to the top of the lateral
ones. The basilar nervation of the middle lobe is in two short basilar
parallel nerves and above in curved secondary nerves, as in the lateral
lobes; all the nerves are camptodrome and anastomosing. The involucre
is only slightly larger than in Saporta’s figure; the nervation is the same.

Hab.—Florissant. Wm., Cleburne.

ANACARDIACEA.

RHUS, Linn.
“T. 8. Geol. Rep.,” vil, p. 201.
Rhus fraterna, sp.nov.

Plate XLI, Figs. 1,2.

Leaves simple, submembranaceous, long-petioled, rhomboidal-oval, equally nar-
rowed to the acute apex and to the petiole, very entire; medial nerves narrow, the
lateral thin, nearly parallel, obligne, much branching, and obliquely reticulate toward
the borders.

The leaves average 4 centimelers long and 2 broad in the middle, the
widest part. The nervation is delicate but very distinet; the secondary



FLORA OF THE GREEN RIVER GROUP. 193

nerves, at an angle of divergence of about 40°, pass toward the borders,
slightly curved and obliquely branching, especially near the borders; the
nervilles are mostly at right angles to the midrib. Except that the petiole
of the leaves is longer, nearly 2 centimeters, and the leaves slightly more
enlarged in the middle, the species is, in all its characters, identical with
Rhus palwocotinus, Sap., «Fit.,” ii, p. 852, pl. xii, fig. 6, closely allied to the
well-known R. Cofinus, Linn.
Hab—TFlorissant. Princeton Museum, Nos. 783 and 875.

Rhus coriarioides, sp. nov,
Plate XLI, Fig. 3.

Leaves odd-pinnate; le&bﬂ.ets narrowly lanceolate, gradually acuminate, narrowed
in rounding to the base, sessile; borders distantly serrate; lateral nerves curved,
craspedodrome.

The leaflets are opposite, at least in the upper part of the leaves, 63
centimeters long, 10 to 12 millimeters broad toward the base; lhe teeth
are short, turned upward, gradually smaller toward the apex, where the
borders are entire as near the base. The affinity of this species is with
Rhus glabra, Linn., of the present North American Flora, and especially
with the European R. corigria, Linn., which merely differs by the larger
teeth of the borders.

Iub.—TFlorissant. Princeton Museum, No. 858.

Rhus cassioides, sp. nowv,
Plate XLI, Fig, 11.

Leaves trifoliate or odd-pinnate; leaflets obovate, the ferminal twice as large as
the lateral ones, entire; lateral veins close, 8 to 10 pairs, parallel, curved in passing to
the borders, eraspedodrome.

The specimen does not indicate whether the three leaflels figured
pertain to an odd-pinnale leaf or to a trifoliale one, the axis or pedicel
being broken under the point of attachment of the leaflets. The terminal
one is 2% centimeters long, 12 millimeters broad above the middle; the
lateral 14 to 15 millimeters long and 6 millimeters broad; the lateral veins,
quite distinct, follow close to the borders in their curves and are united

by close nervilles at right anglcs, simple or anastomosing in the middle.
cF 13
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The nervation is like that of some species of Cassia—C. lignitum, C. ambigua,
Ung., for example.
Hab—Florissant. U. S. Geol. Expl. Dr. F. V. Hayden.

Rhus Hillise, sp. now. .
Plate XLI, Figs, 12-15,

Leaves irregularly pinnately divided; terminal leaflets large, pyramidal, more or
less rapidly narrowed to the base, deeply men'ulariy dentate; lateral pmnules small,
nearly at right angles, ovate, acute, dentate, alternate or opposite, subdecurrent, sessﬂe

These leaves, which seem to have been compound and odd-pinnate,
are represented in the fossil state merely by the terminal pinnules and
one or two of the lateral ones attached to one side of their base, figs. 13,
14, or one pair opposite and sessile on the rachis af a distance from the
terminal pinnule, fig. 12. The nervation is distinet. As seen in fig. 13, the
secondary nerves are very oblique, straight, with intermediate shorter ter-
liary veins and nervilles at right angles.

The species is comparable to Rhus incisa, Sap., “Et.,” iii, 1, p. 111, pl.
i, fig. 4, which is made of a single small leaflet similar to fig. 15 of our
plate.

Hab—Florissant. Fragments and pinnules of this species have been
seen in all the collections made by Mrs. Hill.

Rhus acuminata, Lesgx.
Plate XILII, Figs. 14-17.
Lesqx., Suppl. to Haydew's ““Anu, Rep.,” 1871, p. 8.

Leaflets narrowly ovate, lanceolate, acuminate; borders deeply dentate from near
the base; lateral nerves open, joining the midrib nearly at right angles, mueh curved,
eraspedmhome

These leaflets have great analogy of character with the terminal leaf-
lets of Weinmannia as seen in pl. xlii, fig. 8. They cannot be referred to
this genus, however, as they are contracted at base to a narrow not winged
petiole. Their relationship also, considering them as mere leaflets either
terminal or lateral, is with lhe preceding species, being by their shape,
the teeth of the borders and the nervation, intermediafe belween this and
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the following species. The secondary veins are close, parallel, with inter-
mediate shorler lertiary veins of the same character as in R. Hillice.

Hab—TFlorissant. U. S. Geol. Expl. Dr. F. V. Hayden.

The specimen described in Suppl. to “Annual Report,” 1871, is from
Green River.

Rhus subrhomboidalis, sp. nov.
Plate XLI, Figs. 16-19.

Leaflets membranaceous, ovate or sub-rhomboidal, rounded to a short petiole,
deeply dentate, acuminate; lateral nerves c¢urved, craspedodrome.

Though (hese three leaflets are so much alike in their forms that it
is not possible to refer them to two species, their nervation is very differ-
ent on account of the position of the large teeth, one or two on each side.
In fig. 19 the teeth are in the upper part of the leaflet and the lateral veins
curve apward to reach lhem, and are distant from the upper more open
parallel ones; in the other leaflets, figs. 17 and 18, the two pairs of leeth
being lower, the lateral nerves are merely curved in their direction toward
them and parallel from the base. It is not possible to decide whether
{hese leaflels pertain to pinnate or to trifoliate leaves, like those of the
common and so very variable K. aromatica. Their relation to those
described by Saporta as R. rhomboidalis, “Et.,” iii, 111, p. 206, pl. xvi,
figs. 2, 3, is remarkably close.

Hab—TFlorissant. U. S. Geol. Expl. Dr. IF. V. Hayden, and also in the
Collection of the Princeton Museum, Nos. 751 and 832.

Rhus vexans, sp. nov.
Plate XLI, Fig. 20.

Leaves trifoliate, long-petioled; leaflets cuneiform, enlarged, obtusely dentate or
lobate in the upper part and there abruptly narrowed to an obtuse apex; nervation
mixed.

This small leaf is so exactly similar lo a variely of £. aromatice (L.
trilobata, Nutt.), especially found living in Texas, that it is scarcely possible
to find any point of difference. In the living species the terminal upper
lobes of the pinnules are more distinctly dentale, but its smaller leaves, of
the same size as the one figured, have exaclly Llhe same subdivisions. The
nervation is algo the same, the lower lateral veins being camplodrome, the
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upper entering the teeth or lobes, all being obliquely short branched. The
relationship is also marked with Lhe preceding species, which evidently
pertains to that peculiar and variable type of R. aromatice which is still
universally distributed in innumerable varieties through the North Amer-
ican continent from the 30° to the 43° of latitude.

Hab.—VFlorissant. Princeton Museum, No. 718,

Rhus trifolioides, sp. nov.

Leaves trilobate; leaflets oval; the medial slightly obovate and a little longer,
narrowed to a short petiole; the lateral sessile, all apieulate and dentate to the middle.

The medial leaflet i 2% centimeters long, 12 millimeters broad in the
middle, the lateral ones 2 centimeters long and 1 broad, not as distinelly
dentate as the middle. The leeth are sharp, turned exactly to the outside.
The leaf is comparable to R. Napwarum, Ung., “Syllog.,” i, p. 43, pl. xx,
fig. 11, differing by the form of the oval sharply dentate leaflels. The
pedicel is broken 1 centimeter below the hase of the leaflets, the nervation
indistinet.

Hab.—Florissant. Lacoe’s Collection, No. 58.

Rhus rossefolia, Lesgx.

“T. S. Geol. Rep.,” vii, p. 293, pl. xlii, figs. 7-9.

ZANTHOXYLEAA.
ZANTHOXYLON, Linn,

Zanthoxylon spirewmfolium, sp. nov.

Plate X, Tigs. 1-3.
Leaves odd-pinnate; leaflets ovate, acute, or blunf at the apex, obsenrely serrate,

short-petioled ; secondary nerves at an acute angle of divergence, parallel, simple or
forking, camptodrome.

The leaflets vary from 14 to 2% centimeters long and from 7 to 14
millimeters broad: the lateral nerves appear craspedodrome in fig. 1. But
in figs. 2, 3, where the veins are more distinet, they are seen joined to the
teeth by nervilles and camplodrome.

This species is closely allied to Z. juglandinum and Z. serratum, Heer,
represented “Fl. Tert. Helv.,” pl. cliv, figs. 36 and 37. Upon the leaf,
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fig. 2, there is a small fruit of Sepindus (enlarged, fig. 2a), comparable to
thal of S. rubiginosus, figured in Ung., “ Syllog.,” i, p. 34, pl. xv, fig. 10.
Iab.—Tlorissant. U. S. Geol. Expl. Dr. F. V. Hayden.

ATLANTHUS, Desf.
“1J. §. Geal. Rep.,” vii, p. 294.
Ailanthus longe-petiolata, sp. nov.
Plate XL, Figs. 6,7.
Leaflets subcoriaceous, narrowly ovate-laneeolate, gradually acuminate, rounded
m narrowing to a long petiole, irregularly obtusely dentate; secondary nerves close,

open, curving near the borders or entering the teeth ; tertiary nerves thinner, nearly as
long as the secondary; nervilles at right angles.

The leaflets, 10 centimeters long and 3 broad in the middle, are a little
emaller than those of Ailanthus driandroides, Heer, “Fl. Tert. Helv.,”
pl. exxvii, fig. 32, which has the same form and an analogous nervalion.
In the American leaf most of the secondary nerves seem to enter the
teeth or to run to the borders; but in the upper part of the leaves, where
the borders are more distinct, the nerves are evidently camptodrome. It
is a mixed nervation, same as seen upon the leaflet of Heer, L. c. The leaf
however represents a different species, the teeth being obtuse and the petiole
very long, too long for a leaflet of Adlanthus, except if it should represent
a terminal one. The lower or basilar tooth on the leaflet is proiruding
outside and apparently glandulose, a peculiar character of A. glandulosa so
generally cultivated now. Fig. 7 may not represent the fruit of the same
species, though I have not seen any other leaf from the same locality which
could be referred to this genus. The semara is equally winged on both
sides of the seed, oblong, obtuse at both ends, slightly constricted in the
middle. The fruit has a close affinity to that of Aélanthus recognita, Sap.,
«fap,,” i, p. 105, pl. viii, fig. 7.

Hab.—Randolph Co., Wyoming. U. 8. Geol. Expl. Dr. F. V. Hayden.

MYRTACEA.

“17. 8. Geol, Rep.,” vii, p- 2306,
EUCALYPTUS, Heer.

Eucalyptus Americana, Lesgx.

I%id., p. 296, pl. lix, figs, 11,12.
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AMELANCHIER, Medic.
Amelanchier typieca, sp. nov.
Plate XL, Fig. 11.

Leaves submembranaceous, petioled, ovate, acute, serrate; nervation campto-
drome.

This leaf seems to represent the living 4. Canadensis in its more com-
mon or typical form, differing in nothing except the rounded base of the
leaf, which is generally slightly cordate in the living species. I say gen-
erally, for some of its leaves are also rounded just as in the fossil form.
The leaf, 8 centimeters long, 4 centimeters broad in the middle, has a
peliole 2 centimeters long. The nervation is similar, the lateral nerves
being only a little more distant. The average number of secondary nerves
m leaves of Amelanchier Canadensis is 8 to 11, while the fossil leaf has
only 9. But often large leaves of the living species have no more than 9.

Hab.—Florissant. Princeton Museum, No. 691.

CRATZGUS, Linn,

Crateegus acerifolia, sp. nov.
Plate XXXVT, Fig. 10.

Leaf petioled, lanceolate in outline, deeply lobate, irregularly dentate ; lobes lance-
olate, acuminate; nervation eraspedodrome.

The subslance of the leaf is thickish, but not coriaceous ; the leaf is
gradually narrowed to the peliole, single-lobed on one side, the lobe being
longer, and twice-lobed on the other side, where the lobes are shorter—all
irregularly dentate. The secondary nerves are all craspedodrome, entering
the lobes and the teeth ; but {heir divisions, at leasl near the points of the
lobes, are camptodrome, the borders being nearly entire.

This leaf has the facies of an Aeer. 1 find nothing in the fossil plants
described by authors to which it may be compared.

Hab.—Florissant. Princeton Museum, No. 660.
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ROSA, Linn.
Rosa Hillise, sp. nov.
Plate XL, Figs. 16, 17.

Leaves small; leaflets oval, obtuse or short-pointed, serrate; stipules large, lance-
olate., acuminate; nervation camptodrome.

These beautiful small leaves represent this genus more distinctly than
any of the other fossil leaves which as yet have been referred toit. The
leaflets are rather obtuse, the lateral much smaller, 5 to 15 millimeters
long, 3 to 7 millimeters broad—all short-pediceled like the terminal ones;
the nervation is camptodrome, the figure shows it mostly craspedodrome,
o mistake evidently, for as seen on the left side of the largest pinnule,
fig. 16, the veins are curved. The nervation near the borders is not quite
distinct on the specimens.

Hab.—TFlorissant. Princeton Museum, No. 768. Also in the collec-
tion of the U. S. Geol. Expl. by Dr. F. V. Hayden.

AMYGDALUS, Linn.

Amygdalus graeilis, sp. nov.
Plate XL, Figs. 12-15; XLIV, Fig. 6.
Leaves ovate-lanceolate, gradually narrowed to the aeuminate point and in the

same degree to the petiole, serrulate; lateral nerves at a more or less acute angle of
divergence, much curved, camptodrome and reticulate along the borders.

These fine leaves of solid membranaceous tissue average 7 centimeters
long and 2 broad, with a slender petiole about 2 centimeters long. They
are more or less distinctly minutely serrate; the nerves, open at base and
much curved toward the borders, are joined by undulate nervilles nearly at
right angles.

Fig. 6 of pl. xliv is a leaf slightly longer acuminale, with obsolete
nervilles, bul without any important difference from the normal form.

The leaves are related to A. pereger, Ung., in Heer, “¥1, Tert. Helv.,”
iii, p. 95, pl. exxxii, figs. 8-12. The fruits, figs. 14 and 15, appear to
belong to this genus and possibly to this species. The reference is of
course hypothetical.

Hab—Tlorissanl. U.S. Geol. Expl. Dr. F. V. Hayden. Fig. 12is from a
specimen, No. 865, of the Princeton Musenm. The specimen, fig. 6, is from
Randolph Counly, Wyoming. Prof. Seudder.
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LEGUMINOS A&.
CYTISUS, Linn.
Cytisus modestus, sp. nov.
Plate XXXTX, Figs. 9, 10, 11.

Leaves trifoliate ; leaflets sessile, ovate-lanceolate, acute, borders entire; secondary
nerves camptodrome. -

The small leaves, with leaflets 2 to 3 centimeters long, 5 to 8 milli-
meters broad, have the nervation mostly obsolete. I do not find them
related to any fossil species published. Fig. 9 appears to have the borders
serrulate, but that is probably caused by maceration and erosion. It has
the same characlers.

Hab—Florissant. U. S. Geol. Expl. Dr. F. V. Hayden.

Cytisus Florissantianus, sp. nov.
Plate XXXIX, Tig, 14.

Leaf long-petioled ; leaflets entire, m’ate-l:mceolwtu, the middle short-pedicellate,
the lateral sessile, unequilateral at base; nervation camptodrome.

The leaflets appear acuminate, but the point is broken; they are
rounded in narrowing to the base, and the borders are enlire, only slightly
undulate. This species is scarcely different from €. Lrreybergensis, Ung.,
“Syllog.,” ii, p. 19, pl. iv, fig. 2, from which it merely differs by the leaflets
being a little longer and narrower. The nervation is of the same type,
and if the leaflets of the American leaf are obtuse the species should be
considered as identical.

Hab—Florissant., U. S. Geol. Expl. Dr. F. V. Hayden.

DALBERGIA, Linn. fil.
Dalbergia cuneifolia, Heer.
Plate XXXIV, Figs. 6,7.
Heer, *“ 1. Tert. Helv.,” iii, p 104, pl. cxxxiii, fig, 20.

Leaves pinnate; leaflets sessile, membranaceous, cuneate to the base, emarginate
at the apex; secondary nerves thin, at an agute angle of divergence.

The leaves are small, averaging 3 centimeters long, 14 broad near the
middle, from which they are gradually narrowed to the somewhat enlarged
point of altachment. The laleral nerves are at an acute angle of diverg-
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ence of 40° on the right side, a little more open on the left, ascending high
and reticulate along the borders; the areolation is formed of nervilles at
right angles, forking or anastomosing in the middle of the areas, rarely
simple.

These leaves only differ from the one described by Heer under this
name in their slightly larger size and in the apex being a little more deeply
emarginate. The nervation is peculiar and evidently of the same type as
i1 the Buropean leaves, where the lateral nerves are, however, somewhat
obsolete. The secondary nerves, four pairs, are distant, alternate, the
upper pairs curving inward foward the apex of the midrib.

Hab—Florissant. Princeton Museum, Nos. 790, 791.

CERCIS, Linn.

Cercis parvifolia, sp. nov.
Plate XXXT, Iigs. 5-7.

Leaves small, membranaceous, round or subtruncate at base, broadly cuneate to
the slightly-pointed apex, very entire, five-nerved at base; medial nerve slightly
stronger, secondary nerves camptodrome.

The three leaves figured and a few others seen in the shale of Floris-
<ant are small comparatively to those of this genus described as fossil.
They are equilateral, enlarged, and {runcate or subcordate at base; the
basiiar nerves are at right angles; the lateral at an angle of divergence of
30° to 40° are camptodrome like their divisions. The reticulation is obsolete.
None of the few fossil species of this genus are comparable to this. The
loaves vary from 1% to 3 centimeters in width, being as long as broad.

Jab.—TFlorissant. Princeton Museum, Nos. 766, 767, Figs. 5 and 6;
the other from the U. 3. Geol. Expl. Dr, F. V. Hayden. ‘

PODOGONIUM, Heer.
¢T7. §. Greol. Rep.,” vii, P- 298,
Podogonium acuminatum, gp. nov.
Plate X1, Fig. 9.
Teaflets sessile, subcoriaceous, very entire, oblong, obtusely acuminate, narrowed
to a short petiole, glightly unequilateral at base; lateral nerves close together, very

open oOr nearly at right angles to the midrib, curved, camptodrome; tertiary nerves
parallel, as long as the secondary, thin. ;
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The small leaflet, a little more than 4 centimeters long and 1 broad, has
the peculiar nervation of species of this genus, especially like that of P.
latifoliuvm, Heer, “F1. Tert. Hely..” pl. exxxvi, figs. 10-21. The form of
the leaflet, contracted near the apex into a short obtuse acumen, is different
from any of the European species. A fragment only of a seed referable to
lhis genus has been found, probably at the same locality, being labeled
Middle Park, a name often used for leaves from Florissant.

Hab—Florissant. TU. S. Geol. Expl. Dr. £. V. Hayden.

Podogonium Americanum, Lesqx.

“U. 8 Geol. Rep.,” vii, p. 208, pl. lix, fig. 5; Ixiii, fig. 2; Ixv, fig. 6.

CASSIA, Linn.

Cassia Fischeri, Heer.
“FL Tert. Helv.,” iii, p. 119, pl. exxxvii, fizs. 62-65
Leaflets membranaceous, petioled, ovate-lanceolate, acuminate ; secondary nerves
at an acute angle of divergenece.
These leaves, with the shape, size, and nervation of this species, are
acuminate, like fig. 64 of Heer.
Huab.—Florissant. Lacoe's Collection, No. 42,

LEGUMINOSITES.

-

Leguminosites serrulatus, sp. nov.
Plate XXXIX, Figs. 7,8.

Leaves trifoliate, long-petioled, membranaceous ; leaflets narrowly lanceolate,
sessile, and serrulate; secondary nerves obsolete.

The leaflets are long and narrow, the lateral a little shorter than the
terminal, largest in the middle, lapering upward, acuminate or pointed
and gradually narrowed to the base. The relationship of these leaves is
unknown to me.

Hab.—Florissant. Princeton Museum, Nos. 784 and 785.

Leguminosites alternans, Lesgx.

Hayden’s “Ann. Rep.,” 1874, p. 315.
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Legcuminosites eassioides, Lesax.
“U. § Geol. Rep.,” vii, p- 300, pl. Iix, figa. 1-4.
Leguminosites species.
Plate XXXIX, Figs. 16, 17.

Pistillate ovaries and stamens of Leguminose.
Hab.—Florissant. Seen in divers collections.

ACACIA, Neck.
Acacia septentrionalis, Lesgx.
Plate XXXIX, Fig. 15 (15« enlarged).

“17, 8. Geol. Rep.,” vii, p. 299, pl. lix, fig. 9 (9@ enlarged).

MIMOSITES, Lesgx.
Mimosites linearifolius, Lesdx.
. Plate XXXVIT, Figs. 10-13.

“11. S. Geol. Rep.,” vii, p. 300, pl. lix, fig. 7.

INCERTZE SEDIS.
‘Antholithes obtusilobus.
Plate XXXII. Fig. 20.

A monosepalous funnel-shaped perianth, cut to the middle in broad
obtuse lobes, attached to the ovary; substance hard, membranaceous.
Hab.—TFlorissant. Princeton Museum, No. 856.

Anthelithes amonus, sp. NOV.
Plate XXX IV, Pigs 13-15.
A six-petaloid perianth, apparently moncecious, with six stamens and

one pistil distinetly preserved.
Hab—TFlorissant.  U. S. Geol. Expl. Dr. F. V. Hayden.
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Antholithes improbus, sp. nov.
Plate XTI, Figs. 20, 21.

‘Whorls of four coriaceous segments, open or reflexed, attached by a narrow base
enlarged upward, fan-like and undulate-lobed on the borders.

These fragments might represent reflexed scales of conifers but the
axis is too narrow. They are comparable to what Heer has named Equi-
setum tunicatum, “F1, Tert. Helv.,” p. 44, pl. xiv, fig. 10, which represents
a broken sheath of Eguisetum.

Iab—Randolph Co., Wyoming. U. S. Geol. Expl. Dr. F. V. Hayden.

Carpites gemmaceus, sp. nov.
Plate XL, Fig. 19,

Fraits or buds oval, obtuse, short-pediceled in three at the top of a small branch-
let. They are striate in the length, like unopened buds of flowers.

Hab.—Florissant. Princeton Museum, No. 854.

Carpites Milioides, sp. nov.
Plate X1, Fig. 18.

Seeds on slender pedicels, diffasely panieled, oval, thinly striate lengthwise, 3
millimeters long, 2 broad.
Resembles a panicel of Milium gffusum, Linn. The seeds are flattened.

Hab—TFlorissant. Princeton Museum.



GENERAL REMARKS.

The number of species enumerated and described from this group is
228; of these Florissant has the largest number (152), while from the
Green River Station 94 species only have been determined from specimens
obtained in a cut of the railroad just above the station, and which, of
course, represent the Flora of the Green River Group. Of the other local-
ities, I have found 15 species in the specimens from Elko, 14 in those from
Randolph County, Wyoming, 7 in those from Alkali Station, 6 in those
obtained near the mouth of the White River, and of the other localities
marked in the table two or three only in each.

With these materials it is not well possible to determine, from a com-
parison of the plants of each place, the degree of relation of the local
vegelable groups, and, therefore, a table of distribution does not seem of
great value for that purpose. 1t is, however, important to record the data,
which may help to trace the march of the vegetation on the American
continent during the Tertiary; fo see also if the different localities, which
[ formerly referred to the same stage, show traces of identity in the char-
acters of their plants and at the same time to fix, if possible, the age of
the very interesting vegetable group of Florissant by its affinity with some
local Flora of Europe. And as this volume is, most probably, the last
which I shall have opportunity to prepare on Tertiary plants of Western
America, 1 think proper to leave all the materials which have been examined
thus far, exposed as clearly as possible for future comparison.

205
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DISTRIBUTION OF SPECIES.
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RELATIONSHIP OF THE LOCAL GROUPS INDICATED
BY CORRELATION OF SPECIES.

To consider the degree of relationship indicated by the groups of plants
from the localities which I formerly referred to the Green River Group, I first
put in apposition the Flora of the Green River Station and thal of Floris-
sant, for the specimens have been derived, at each place, from a limited area,
and the floras of both are represented by the largest number of species.

Between these two groups of plants there are only two identical species:
Alnus Kefersteinii and Sapindus obtusifolius. The first is one of the most
common species of the European Miocene, and not less frequently found
in that of North America in California, Oregon, Alaska, and in the Arctic
flora of Greenland, Sachalin, &e. It is therefore a Miocene type of a wide
distribution, and not a leading plant of a peculiar geological stage. The
second species, Sapindus obtusifolius, is most abundant nine miles south-
cast of Green River Stalion, at a locality high in the hills, where a thin
bed of coal is overlaid with sandy yellow shale filled with the remains of
Musophyllum complicatum and Sepindus obtusifolius, mostly; for no other
plants were obtained there except a single leaf of Alnus Kefersteinii.
This species of Sapindus is so closely allied to 8. affinis, Newby., of the
Fort Union Group, that it may be considered a mere variety. The leaflets
differ only by the more acute points in 8. affinis, while in the specimens of
Florissant the leaflets are more obtuse than in those of Green River, the
difference being apparently local. These two species are therefore Miocene
types. Then there are, from Green River Station, Cyperus Chavanmnest,
Arundo Gepperti, Phragmites alaskana, Quercus Haidingeri, Saliz media,
S. elongata, Juglans denticulata, or seven European Miocene species. Of
the others, Equisetum wyomingense, Ilex affinis, 1. wyomingiana and a Legu-
minosites are closely allied to Miocene types, while dmpelopsis tertiaria,
Ficus Ungeri, Myrice nigricans, Arundo reperta have their affinities to
species living at our epoch. Hence 17 species out of 24 show evident

relationship or identity with plants of the Miocene of Europe or with
213
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some of the present epoch. The others, Ficus arenacea, Zizyphus cinna-
momoides, Cissus proteefolia, Eucalyptus americana are peculiar types whose
affinity is not dislinet.  Juglans Schimperi is also represented in the Eocene
of Golden, and Ficus wyomingiona at Evanston. Therefore there is no thing
in this group of plants proving a relation to that of Florissant. From the
beginning of my researches I have been uncertain about the geological
relations of this flora. It is clear that from its character as exposed by
the few materials I have had for identification, I could but refer it to the
npper Miocene.

The same may be said of the 14 species oblained by Professor S. .
Scudder in Randolph County, Wyoming. Eight species, Flabellaria Floris-
santi, 3 species of Quercus, Populus balsamoides, Liquidambar europaum,
Oimmamonwwm Scheuchzeri, Zanthoxylum spireefolium, are identified in the
Miocene of Europe. Cyperites Haydenii, Acer indivisum, Celtis MeCoshii,
FEvowimus flexifolius are peculiar Lypes; while one species only, Amygdalus
gracilis, is represented al Florissant.

The flora of Elko Station, represented by 15 species, is more dis-
tinctly related to that of Florissant, with which it has four species in com-
mon—Myrica callicomefolia, Carpinus grandis, Planera longifolia, Diospyros
Copeana.  Omitting Carpinus grandis, a common species of the Miocene of
Europe and America, the three others are truly leading types of the flora
of Florissant, where Myrico callicomefolia and Planera longifolia are rep-
resented by hundreds of specimens; the olher, Diospyros Copeana, has
been found only at the two localities now compared. Of the other species
of Elko, Sapindus coriaceus is related to S. angustifolius of Florissant; three
species of Myrica and three Conifers of Elko indicate a predominance of
plants of these genera, represented at Florissant by fourleen species of
Myrica and seven Conifers. There is no relation whatever between the
flora of Elko and that of the Eocene, or of a lower stage of the Terliary;
but five of its species, Fagus Fernoniw, Salix media, S. elongata, Populys
Richardsoni, and Ficus Jyna ave idenlified in the Miocene of Europe, and
one, Lycopodivin prominens, is of a still more recent type.

Of the 9 known species of the White River flora, 4 are al Florissant,
and these also are leading species—Planera longifolia, Myrica acuminata,
M. vigide, and M. longifolia. A fifth, M. Ludwigii, is so intimately related
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to the last that it has often been considered as a variety of it by authors;
the type is the same. And then Lygodium Dentoni is related to a species
of the Gypses of Aix; Acer equidentatum has been described formerly from
the upper Miocene of California; the others have their affinily with the
Miocene of Europe.

Alkali Stage Station is only 15 miles from Green River Station. The
horizon of both is geologically identical, and the Flora of the first, known
by only 8 species, seems lo confirm this determination, though all the
specics except Ficus Ungeri are peculiar to the locality. F. Ungeri has
been first found at Green River Station; its affinity is with species living at
this epoch and also with two other species of Alkali Station, F. tenuinervis
and F. alkaling.  Myrica alkaling is of Miocene type, related to M. vindo-
honensis and M. Ungeri of Heer; of the others, Juglans alkalina has the
facies of leaves of Juglandites of Sézanne (Eocene); Fraxinus Brownellii is
related to F. juglandinus, a type of the Gypses of Aix; Ilex maculate, from
o leaf poorly preserved, and Alnus inwquilateralis are as yet without affinily
known to me. The other localities whose Flora is known by iwo or three
other species only do not demand consideration. The two species of Sage
Creek are Miocene; of those of Barrell's Springs, Equisiteum Haydenii is
identified at Carbon whose flora is Miocene; Lygodium neuropteroides is
Tocene; Poa leevis, described in Iayden's “Ann. Rep.” 1871, from two
fragnentary specimens, was not positively determined. The species is
Miocene in Europe; as I found in the specimens of Barrell’s Springs frag-
ments of a Palm apparently identical with Sebalites Zinkent of Golden, I
have supposed the localities referable to the Laramie Group, or Eocene.

From the above it seems evident that the plants which I have here-
tofore referred to the Green River Group represent two different horizons :
Green River Station, Randolph Co. and Alkali Station for one, Florissant,
White Riverand Elko fora second. It may be possible {o fix the horizon
of this last group, or at least of Florissant, by comparison of ils species
with those of Europe. Bul for the present the materials obtained at Green
River, Randolph Co., and Alkali Stations are too scant to afford any indi-
cation of their reference to any particular stage of the Tertiary; they may
represent a lower group than that of Florissant, bul what is said above of
the relationship of these plants authorizes a contrary conclusion.
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Of the 166 species of vegetable forms recognized in the specimens of
Florissant, 50 are related fo and 40 identical with Miocene species of Europe,
while the affinity to the lower Tertiary, or Oligocene, of Germany is marked
by 8 related and 4 identical species, and to the flora of the Gypses of Aix
_ by 28 related and 16 identical species.

At first sight it seems that the types of the flora of Florissant
are more distinetly Miocene, even upper Miocene, for two of ils species rep-
resent plants living at the present time or which at least are so closely allied
to them that it is scarcely possible to deny identity. But searching for
more precise affinity, it will be remarked, first: that most of the species
related to or identical with Miocene plants are species of wide distribution,
which have been found in a large number of European localities from Italy
to the Baltic, and on the American continent from Wyoming Territory and
California to Oregon and Alaska ; then to Greenland, Spitzbergen, Sachalin,
&c. These plants have been described by a number of authors in different
works; while the relationship to the flora of the Gypses of Aix refers to a
singlelocality in the south of France, the plants of which have been described
by one author only. Secondly, the more marked species, those represented
by the largest number of specimens and which may be considered as
peculiar to the group, are exclusively Oligocene—the mosges, the Rhizo-
carpea in two species of Salvinia, the Ferns, the Conifers with very few excep-
tions, the Myricacee especially, as numerous and as distinel-in their types
as they are in the flora of the Gypses of Aix, with which four of them are
intimately related and five identical, the beautiful Populus Heerii, which,
described by Saporta from a single leaf, is represented at Florissant by
numerous fine specimens, the rare Populus oxyphylle, the abundanl and
varied species of Lomatia and of Diospyros, the large splendid leaf of Aralia
dissecta very probably identical with Aralie multifide, Sap., species of Ilex,
Paliurus, and especially peculiar forms of Rhus, also described in the
“ Etudes” of Saporta, give to the flora of Florissant a definite fucies marking
its analogy with the Oligocene far more dislinctly than it is with the Mio-
cene plants. This becomes evident in comparing the types of Florissant
with those of the Miocene, published in this volume. In the “Monde des
Plantes” Saporta enumerates as species, which he considers characteristic
of the flora of the Gypses of Aix, Aralia multifide, Cercis antiqua; seeds

]
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of Ailanthus crispa; involucres of Palwocarye atavia, Betula gyspsicola,
Quercus, salicina, Q. antecedens, Salix aguensis, &c., all types which are
recognized in the flora of Florissant by identical or closely allied species.

Besides lhe general characters of the flora, the peculiar compounds
of the formation, the laminated shale mostly formed of ashes, the immense
number of insects and fishes preserved in a succession of thin layers of
grayish shale are repeated in the upper part of the Gypses of Aix precisely
as they are found at Florissant. Says Saporia: Entire shoals of fishes were
surprised and buried in the muddy clay of the bottom. Iven insects
suffocated in large numbers, from the smallest kind of mosquitoes to ants,
bees, butterflies, are preserved in the thin shales with the minutest of their
organs and even the colors of their wings. The borders of the lake also,
like those of the Lake of Florissant, were deeply cut, and mountains of very
steep slopes had their base raised up from the borders, even from the in-
terior of the lake, &e. There was also, as at Florissant, a river traversing
the lake in its whole length, hence the country was diversely broken and
therefore afforded the best opportunity for a great diversily of its flora.

It cannot be surprising to find in the flora of Florissant such a large
predominance of Miocene {ypes, if, like that of Aix, it represents the last
periods of the Eocene age, when of course the more predominant and perma- .
nent types of the Miocene were already represented.

The evidence of synchronism of the flora of Florissant with that of
the Oligocene of France appears confirmed by the characters of the fauna.
At least Professor Cope' identifies the While River Group with the Aqui-
{anian and Tongrian of Europe—formations which close the Eocene or are
partly referable to the Eocene, partly to the Miocene, and considers the
Green River and the Wahsatch as Suessonian or Paleocene. This agrees
with the observalions of Saporta, who considers the Gypses of Aix as a
. long series of formations continuous through the different periods inter-
vening between the Paleocene and the Miocene, the upper part even par-
taking of the character of this last epoch.

1 The relations of the horizons of extinet vertebrata of Europe and North America, in “Bulletin of the
17. 8. Geol. and Geogr. Surveys,” by Dr. . V. Hayden, vol. v, No. 1.
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MIOCENE FLORA.

The plants of this formation described from Alaska by Professor Heer;
from the Fort Union Group by Dr. Newberry ; from Carbon and Washakie,
Wyoming, by myself, and those which I have to describe now from the
Mauvaises Terres of Nevada and from divers localities of California and
Oregon, are all referable to the Miocene. They may represent, howevel-
peculiar geological or geographical divisions which it may be interesting
. to consider separately. The distinction is not yet clear; but these local
floras may serve to fix hereafter different stages of the American Miocene.

Indeed, for the present, fossil plants have been obtained from a large
pnumber of localities of the Miocene; but though taken altogether they
constitute an important representation of the flora, the number of speci-
mens of each localily does not afford sufficient data to authorize any
reliable conclusion in regard to their relative stage in eilher. Whal
has been done for the flora of the Oligocene must be continued for that
of the Miocene. I have deseribed separately the plants obtained from each
group or peculiar locality from which a number of specimens have been
examined and determined either by myself or by other authors, and putling
in juxtaposilion all these materials in a table of distribution, it will be
possible, perhaps, to see some distinet relationship between a few of the
localities; or at least there will be for the future some points of comparison
for relating the newly discovered plants.

The first group of Miocene plants described here is that of the Bad Lands
of Dakota. Fine malerials have been sent to me for examination, first by
Professor Wm. Denton, later by Professor McBride, and recently by Pro-
fessor N. H. Winchell. All the species of this group are described below
and figured in pl. x1vi to pl. xix.

The plants of & second group, that of Fort Union, have been described
by Dr. \Imvbeln in his memoir on the * Later Extinet Floras of North
America” (Lyceum of Nat. Hist. of New York, vol. ix, April, 18€8), and

figured us a separate volume of * Illustrations of the U. . Geol. Survey
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220 DISTRIBUTION OF THE PLANTS.

of the Territories.” These plants have to be separately recorded, and this
is done in the table of disiribution, where it is seen that the analogy of
their types is with plants of different groups from the Eocene up to the
upper Miocene, even to species of our epoch,

The third group is that of Carbon, whose flora is typically allied to
that of Alaska. The plants of Carbon have been all described in vol. vii of
the “U. S. Geol. Report,” and those of Alaska have been deseribed by Heer
in the 2d volume of the “Flora Arct.” These species are merely enumer-
ated in the table of distribution, with the addition of some new ones found
in the collection of the U. 8. N ational Museum, which were procured by
Dr. Win. II. Dall, and have been described in Proceedings of the National
Museum, February, 1883.

[ have placed in a separate fourth group a number of Miocene species
procured from distant localities of California and Oregon. The specimens
which were intrusted to me for study by Professor J. D, Whitney are the
property of the University of California, to which they have been returned.
They were collected at diverse localities, and a limited number of speci-
mens from each. It will not be possible for the present to fix the age of
these plants otherwise than to say that they are all Miocene. The plants
are all figured in this volume, pls. 1 to lix.

There are still a few vegetable fragments figured (pl. xlv B), obtained
at the Chalk Bluffs of Nevada Counly, California, which are partly Miocene
and partly Pliocene in character, and which merit a place in this memoir
in order fo have all together the materials of the vegetable scale of the
North American Tertiary flora, as far as it is known at this time.



DESCRIPTION OF MIOCENE SPECIES FROM SPECIMENS
OBTAINED IN THE SO-CALLED BAD LANDS
OF DAKOTA.

CRYPTOGAM A.
FILICES.

ASPLENIUM, Linn.

Asplenium tenerumni, Sp. DOV,
Plate XLVIa, Figs. 1, 2.

Bipinnate; pinne-linear, narrowly lanceolate; secondary pinna® short, obligue,
parallel, lanecolate, pinnately lobate; lobes distinet to near the base, oblong or obovate,
obtuse; primary nerves glightly flexnous, pinnately dichotomous ; lateral nerves at an
acute angle of divergence, forking once or twice.

There is a number of fragments of this species, all of the same char-
acter. The lower secondary pinne, a little more than 13 centimeters
'~ long, 5 millimeters broad at base, are gradually shorter and narrower in
.scending, the lobes becoming also shorter and less deeply cut.

This species has a marked affinity to Sphenopteris Blomstrandi, Heer,
«Fl. Arct.,” i, p- 185, pl. xxix, figs, 1, 5, 9; but that has the secondary
pinne shorter and broader, more or less unequilateral, deeply lobed, and the
medial nerve thin, disgolving upward, not continuous. Its nearest affin-
ily is with living species of Asplenium of the section of the Dicksonie, like
Dicksonia tenera, &c.

Ilab.—Bad Lands near Gilmore Station of the U. P. R. R. Commu-

nicated by Professor Wm. Denton.
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222 DESCRIPTION OF SPECIBS,
EQUISETACE XK.

EQUISETUM, Linn.

Equisetum globulosum, sp. nov.
Plate XLVIII, Fig. 3.

Rhizoma slender, thinly lineate, flexuous or rigid, distantly articulate, bearing
simple opposite globular tubereles more or less wrinkled Dy compression.

For a time I was unable to delermine the relationship of this fragment.
But recently I have found in he collection of fossil plants made by Pro-
fessor Wm. H. Dall in Alaska a number of specimens distinetly represent-
ing these remains as rootlets or root-stocks of Eguisetum. The branches
from 1 to 6 millimeters in diameter, irregularly striate, siraighl or flexuous,
distantly articulate, bear al the articulations simple opposite globular
appendages somewhat like those of Physagenia Parlatorii, Heer, “F1. Tert.
Helv.,” i, p. 109, pl. xlii, figs. 2-17, but globular and generally simple,
very rarely appendiculate in pairs. These remains, much decomposed
by maceration, are fragmentary, none of them continuous, and all without
lrace of sheath. Though much smaller and globular, they may represent
the same species as the fragment in Newby., “Illust.,” p. vii, fig. 4, which
he mentions as radicle tubers of Kquisetum.

Hab.—Bad Lands. Professor Wmn. Denton.

CONIFERA.
GLYPTOSTROBUS, Endl.

Glyptostrobus europaeus, var. Ungeri, Heer.
Plate XLVI, Figs. 1-1c.
Heer, “FI, Tert. Hely.,” iii, p. 169; “TL Foss. Alask.,” p.22, pl. i, fig. 7, b, £

Leaves squamiform, appressed, obseurely costate on the back, becoming longer,
narrower, linear and two-ranked in the upper part of the branches.

The figured specimen shows the species as it is represented by Heer in
the “Alaska Flora.” T still believe that two species are represented by the
American specimens—one by those figured from Florissant, pl. xxii, and
the other by those of the Bad Lands. Fig. i of pl. xlvi is, however, very
similar lo the lower part of the branches of fig. 2 of pl. xxii. The speci-
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e

men of the Bad Lands has the scales of the stems evidently acute, while
Heer generally represents them obtuse.

Hab—Bad Lands, same as above. Professor Win. Denton. Speci-
mens of stems with obtuse scales bul no leaves, preserved in tufa, are in
the collection of Professor Winchell, from the Yellowstone Valley.

SEQUOIA, Torr.

Sequoia Langsdorfii, Bret.

«TJ, 8. Geol. Rep.,” vii, p. 76.

The specimens represent the variety with flat, more obtuse leaves,
deseribed by Heer, “F1. Alask.,” p. 23, pl. 1, fig. 10«, as var. obfusa. Another
form of this species, apparently corresponding to S. disticha, Heer, “FI,
Aret.,” iv, p. 63, pl. xii, fig. 2¢; xiii, figs. 9,10, is also represented in the
specimens of the Bad Lands—this in the collection of Professor McBride
from northwestern Dakota; the first is in that of Professor N. H. Winchell.
Heer separates S. disticha from the common 8. Langsdorfii especially on
account of the opposite branchlets. The specimen of Professor McBride
hag merely simple branchlets, therefore the reference is not certain.

Taxodinm distichum miocenum, Heer.

1], 8, Geol. Rep.,” p. 73, pl. vi, figs. 12-14a.
Hab.—Barr’s Bluff, Yellowstone Valley. Professor N. H. Winchell.

CORYLUS, Tourn.
«7, 8. Geol. Rep.,” vil, p. 144.
Corylus McQuarrii, Forbes.
Plate XLIX, Fig. 4,
410, & Geol. Rep.,” vil, p. 144,
The teeth are less pronounced, larger and more equal than in most of
{he figures given of this species. But the borders are somewhat erased and
the facies is that of some of the leaves described hy Heer. It is a form
intermediate between ¢. McQuarrii and C. grandifolia, Newby., “Illust.,”
pl. xv, fig. 5, which has the lateral nerves slender, less divided, and more

distant.
Jlab.—Bad Lands. Professor Wi, Denton.
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QUERCUS, Linn.

Quercus Dentoni, sp. nov.

Plate XLVIII, Figa. 1,11,

Leaves of medium size, coriaceous, elliptieal-oblong, very entire, obtuse, narrowed
or rounded to a short petiole; borders slightly reflexed ; secondary nerves open, nearly
at right angles toward the base, generally more oblique upward, camptodrome at a
distance from the borders, anastomosing in two series of marginal areoles and sepa-
rated by intermediate tertiary shorter nerves, branching and anastomosing at right
angles; ultimate areolation small, quadrate.

The two fragments of leaves preserved indicate the characters of the
species. One of them is nearly 10 centimeters long and 3 centimeters
broad; the otheris broader but the upper part is destroyed. By the nerva-
tion the species is related to @. chlorophylla, Ung., or at least it is of the
same type. The leaves of this lasl species are always much smaller and
the nervation less distinet.

Hab.—Bad Lands, Dakota. Professor Wm. Denton.

Quercus Olafseni, Heer.
Plate XLVIII, Fig. 4.
Heer, “F1. Arct.,” i, p. 109, pl. x, fig. 5; xi, figs. 7-11; xlvi, fig. 10.

Leaves membranaceous, large, short-petiolate, narrowly elliptical, doubly serrate
on the borders; teeth obtuse; secondary nerves parallel, slightly curved, some of them
forking near the borders, camptodrome.

Though I have only seen the fragment figured, it is sufficiently char-
acterized to show its identity with Heer’s species, which is common in the
Greenland Miocene. The lateral veins are a little more curved in passing
to the borders than represented in most of the figures of Heer.

Hab.—With the preceding. Professor Wim. Denton.

Populus Richardsoni, Heer.

“U, 8. Geol. Rep.,” vii, p. 177.

The leaf which I refer to this species is smaller than any of those
figured. It is onmly 3 centimeters long and 2 broad. As the leaf is oval,
narrowed, cuneale to the base, it cannot be referred to P. arcfica. Tl
resembles P. mutabilis oblonga, Heer, ¢ Fl. Tert. Helv.,” but I consider it
as a small form of P. Richardsoni.

Hab.—Bad Lands, Dakota. Professor MeBride.
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Populus Zaddachi, Heer.

1], 8. Gleol. Rep.,” vii, p. 176, pl. xxii, fig. 13

Hab.—A fine specimen from Little Missouri Valley, Dakota, is in the
collection of Professor Winchell. 1t has the same character as the leaf,
pl. xxxi, fig. 8, of this volume.

Populus arctica, Heer.
Plate XLVI, Figs. 2-13.

«7. 8. Geol. Rep.,” vii, p. 178, pl. xxiii, figs, 1-6.
Populus decipiens, Lesqx., Ihid., p. 179, pl. xxiii, figs. 7-11.

I have formerly separated, under the name of P. decipiens, leaves with
characters of nervalion identical with those of P. arctica, but differing gen-
erally by the borders being very entire, the pattern more enlarged in the
middle, the base cuneate and the size smaller. But though generally the
leaves of . arctica as figured by Heer have the borders undulate, even
obtusely dentate, they are sometimes perfectly entire, and fig. 5 of pl. xlvi,
which has undulate borders and is evidently referable to P. arctice, is a
leaf still smaller than some of those of the same plate representing P.
decipiens, which I now admil as a variety. The leaves of both forms are
found together. All those figured here are from the Bad Lands, in the
collections of Professors Denton, MeBride, and Winchell.

Populus ecuneata, Newby.
Plate XLYI A, Fig. 5.
Newby.; “Ext. FL of N. A7 p. 645 “Illustr.,” pl. xiv, figa. 1-4.

TLeaves small, obovate, narrowed in rounding or euneate to the base, generally
round or truncate obtusely dentate in the upper part, rarely narrowed into a short
blunt point, entire from the middle, five or seven palmately nerved from the base,
long-petioled ; lateral nerves curving in aseending, brauching outside.

This species has the character of P. arctica in all except the size of
the leaves, the coarse denticulation of the generally flat, even emarginate
apex, The base is somelimes rounded as in the leaf I have figured, but
in others it is exaclly wedge-shaped. '

Hab.—Bad Lands of Dakota. Denfon’s and MeBride’s collections.

cF 15
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Populus glandulifera, Heer.
Plate XLVTA, Figs. 3, 4.
Heer, ““ Fl. Tert. Helv.,” p. 17, pl. lyiii, figs. 5-11; “ ¥l Alagk.,” p- 26, pl. 1, fige. 1, 2.

Leaves glandulose at the point of attachment of the petiole, variable in size,
elliptical-ovate, pointed or generally enlarged on the sides and broadly deltoid, serrate
or callous-dentate all around, five to seven palmately nerved ; nerves branching outside.

The two specimens figured here do not show any impression of glands
at the top of the petiole; but in both the collections of Professors McBride
and Winchell there are finely preserved leaves of the species with dis-
tinctly marked glands. All the leaves are comparatively small; the one,
pl. 4, is the largest of those I have seen. »

Hab.—Bad Lands, Dakota. Denton’s, McBride's, and Winchell's col-
lections.

Populus latior truncata, Al Br.
Plate XLVI, Fig. 14.
Heer, “F1. Tert. Helv.,” p. 14, pl. lvii, fig. 2.

Leaf subtruncate at base, large; primary nerves five, the lower marginal, thin,
the upper strong, branching outside; borders distantly serrate.

The leaf is perhaps too fragmentary for satisfactory identification.
Comparing it, however, with Heer’s figure, loc. ¢it., it does not appear to
differ except by the base of the leaf being slightly more rounded.

Hab—Bad Lands. Professor Wm. Denton.

Populus balsamoides, var. eximia, Goepp.
Plate XLVIa, Fig. 10.
Populus eximia, Goepp., “ Schoss. F1.,” p. 23, pl. xvi, fig. 5; xvii, fig, 3.

Leaves large, cordate at base, ovate-lanceolate, obtuse or aeute, deeply crenate;
lateral nerves at an acute angle of divergence, camptodrome, reticulate along the
borders,

This fragment, though the base and apex of the leaf are destroyed,
appears referable to this species. The substance of the leaf is mem-
branaceous, the Surface very smooth, the lateral nerves less curved and
stronger than in any of the figures of Goeppert. The species is also
finely represented in Gaudin’s “Contrib.,” i, p. 29, pl. iii, figs. 1-5; but
here, also, the secondary nerves are thinner and more curved. The {rue
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P. balsamoides of the same author is described by Heer in “Fl. Alask.,”
p. 26, pl. ii, fig. 3. The leaves are smaller, less deeply crenate, the second-
ary nerves closer, more curved. The fragment represented here has also
a great analogy of nervation to P. palwomelas, Sap., “Ht.r i, 2, p. 267,
pl. vii, fig. 10.

Hab.—With the last.

PLATANEZE.

PLATANUS, Tourn.
17, 8. Geol. Rep.,” vii, p. 181
Platanus aceroides, Goepp.

Plate XLIX, Fig. 1.
Ibid., p. 184, pl. xxv, figs. 4, 5, 6.

Hab.—Bad Lands, Dakota. Professor Wm. Denton. The leaf, nearly
entirely preserved, is much like that figured in vol. vii.

Platanus Guillelmsae, Goepp.
1. B. Geol. Rep.,” vii, p. 183, pl. xxv, figs. 1-3.

Hab.—Bad Lands. Two fine specimens, with leaves obtusely dentate,
are in the collection of Professor MeBride.

MORE A.

FICUS, Tourn,
#17. 8. Geol. Rep.,” vii, p. 191.

Ficus artocarpoides, sp. nov.

Plate XLVII, Figs, 1-5.

Leaves large, subcoriaceous, oval, obtuse or blunt at the apex, rounded or sub-
cordate at base; medial nerve thick, enlarged at base and passing into a very thick
long petiole; secondary nerves narrow, at an acute angle of divergence, camptodrome,
with few branches; nervilles close, simple or rarely forking.

The leaves vary from 10 to 15 centimeters long and from 7 to 8 broad.
The medial nerve is thick, at least on the lower side of the leaves, as in
fig. 2, and the petiole, 4 to 5 millimeters in diameter when flattened, is
long, measuring in the same leaf 4 centimelers from its top to its broken
end. As seen from the figures the base of the leaves is cordate or rounded.
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In the first case lhe basilar lateral nerves are nearly at right angles or
somewhat more open than those above; in the other, as in fig. 2, all the
nerves are parallel.

This species is very closely allied to Ficus uncata, Lesqx., “U. S. Geol.
Rep.,” vii, pl. xxxv, figs. 1-3, but evidenlly different by the thin lateral
nerves being at a more acute angle of divergence, the close nervilles, and
especially the narrower medial nerve and the lower long siraight petiole.

The resemblance of this species is very marked to the drfocarpoides of
the “Flora of Sézanne,” especially to 4. conocephaloidea, Sap., p. 356, pl. vi,
fig. 6, which has the nervation and facies of Brazilian Arfocarpee of the
genera of Powrowmae and Coussapoa.

Hab.—Bad Lands. Professor Wm. Denton.

Ficus tilisefolia?, Al Br.
41, 8. Geol. Rep.,” vil, p. 208, pl. xxxii, figs. 1, 2, 20, 3; Ixiii, fig. 8.

The specimen in the collection of Professor McBride is a mere frag-
ment, well characterized by its nervation, bul too small for positive iden-
tification. I menlion it merely to show that species of Ficus of the section
of the palmately nerved leaves have traversed the whole Tertiary forma-
tion, most abundantly distributed in the Eocene, and still represented in
the oldest Pliocene of California. This group becomes gradually less pre-
dominant like the Palms, in accord with the gradual lowering of tempera-
ture in the more recent geological stages.

LAURINEA.

TETRANTHERA, Jack.
“T. 8. Geol. Rep.,” vii, p. 217.

Tetranthera praxcursoria, sp. nov.
Plate XLVIII, Fig. 2.
Leaves coriaceous, oblong (lanceolate?), gradually narrowed to a short petiole,
very entire; primary nerves opposite from a little above the border base of the leaf,

more oblique, the secondary above also opposite, three pairs, parallel, distant, curving
in passing to the borders, simple or searcely branching; nervilles thin at right angles.

The leaf, whose upper part is destroyed, is 10 to 11 centimeters long
and 4 centimeters broad in the middle; the primary lateral nerves are al
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a somewhat more acute angle of divergence, more distanl, ascending to
the borders in a slight eurve, anaslomosing with the nervilles of the lower
secondary nerves, which are parallel, nearly equidistant, and a litile more
curved.

This fine species is very closely allied to the living Zetranthera Cali-
fornica, which has the leaves smaller, and generally four pairs of second-
ary nerves less distanl than in the fossil leaf. In the Californian species
the leaves appear more distinctly lanceolale to an acute apex—at least as
far as can be judged from the outline of the fossil leaf whose upper part
is destroyed.

Hab—Bad Lands. Professor Wm. Denton.

CINCHONACE.E.
CINCHONIDIUM, Linn.

Leaves oval or oblong, subcoriaccous, very entire; mervation pinnate; lateral
nerves at an acute angle of divergence, ascending along the borders, eamptodrome ;
tertiary nerves transverse, forming by anastomosis with the quaternary ones a polyg-
onal areolation; seeds in simple or compound racemes, oval.

Schimper remarks on this definition that the leaves described under
this name have a likeness to those of some Cinchonacee, but that it is not
possible to know whether any of them pertain to the genus Cinchona.

Cinchonidium ovale, sp. nov.

Plate XLVIII, Figs. 8-100.

Leaves oval, small, narrowed to a short petiole and to the apex; lateral nerves
strong, parallel; nervation and areolation distinet; fruit paniculate, racemose; eap-
sules oval, short-pedicellate.

Though fig. 9 has the base rounded to the petiole and is smaller, lhe
characters of nervalion are the same and bolh leaves evidently represent
the same species. Their sizes vary from 5 to 6 centimeters long and from
2 to 3 centimeters broad. The fruits, which appear paniculate in short
racemes (not corymbose), are exaclly oval, obtuse, 8 millimeters long, 5
millimeters broad, lineate lengthwise and as if splitting in the middle by
a more distinet line of separalion.
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Comparing this species to Cinchona AEsculapii, Ung.,“Syllog.,” iii, p. 10,
pl. ii, figs. 6, 7, the leaves are seen to be of the same form though smaller,
and the nervation of the same Lype; the fruits are broader and shorter in
the American species, and not distinctly splitting. They are racemose-
paniculate, like those of Cinchona Vellozii, D, C., figured by Unger, L. c., fig. 4.

Hab.—Bad Lands. Professor Win. Denton.

LONICERE A.

VIBURNUM, Linn.
"‘t]'. 8. Geol. Rep., vii, p. 222,
Viburnum Nordenskioldi, Heer.
Plate XLVIa, Figs. 6, 7.
Heer, “TL Alask.,” p. 36, pl. iii, fig. 13.
Leaves large, cordate-emarginate at base, obscurely serrate-crenate, penninerve ;

secondary nerves divided in the upper part, craspedodrome; nervilles simple, close,
rarely forking ; surface punctulate.

The leaves are oval, apparently rounded to a short point, about 9
centimeters long, 7 broad, deeply cordate at base. The lateral nerves are
thin, flexuous, with subdichotomous divisions, the tertiary nerves being at
an open angle of divergence and flexuous. These fragments do not differ
in their characters from those of Heer’s species; even the size is about the
same. The secondary nerves are somewhat more oblique but only on one
side by deformation of the leaf. The epidermis is distinctly punctulate
as by glands at the base of hairs.

Hab.—Bad Lands. Professor Wm. Denton.

Viburnum asperum, Newby.
 Later Ext. Fl. of N. A.,” p. 54, pl. xvi, fig. B,

Leaves ovate, acuminate, rounded at base, equally acutely serrate; secondary
nerves strong, close, parallel, divided outside, craspedodrome.

The leaves are small, averaging 5 centimeters long, 3 broad below the
middle, from which they taper upward to the acumen; the border teeth
are acute and deep, and the strong lateral nerves are joined by simple
parallel nervilles at right angles.

Hab—Bad Lands. Collection of Professor N. II. Winchell.
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Yiburnum dakotense, sp. nov.

Plate XLVIa, Fig. 9.

TLeaf subcoriaceous, ovate-acute or apiculate, deeply dentate from near the rounded
base; lateral nerves deep, branching outside, craspedodrome.

There is only one leaf of the kind. It is a liltle laceraled at base,
but evidently rounded; the border teeth are large, turned upward, blunt
at the apex. The relationship of this leaf is evidently with the following
species and still more with Viburnum Schmidtianwmm, Heer, of the “Sachalin
Flora,” p. 43, pl. xi, figs. 4, 8. This last species has the leaves a little
larger, the laleral nerves closer, more oblique, and the border teeth shorter
and more acute. In both species the subdivisions of the secondary nerves
are dichotomous rather than lateral.

Hab—Bad Lands of Dakota. Professor Wm. Denton.

Yiburnum Dentoni, 8p.nov.
Plate XLIX, Fige. 2, 3.

Leaves of medium size, subeoriaceous, polished, oval, gradnally narrowed from
the middle to the petiole and in the same degree to a sharp point or acumen, sharply
dentate on the borders; nervation strongly marked; lateral nerves close, parallel,
nearly straight in passing to the borders, branching outside, craspedodrome.

From a number of fragmenlary leaves of the same kind I have figured
the two which more distinctly represent the characters. The leaves, about
9 centimeters long and 5 broad in the middle, are oval or ovate, acuminate;
the border teeth are long, sharply pointed or spinulose-acuminate, the ter-
minal subfaleate; the nervation is very distinet, as also are the nervilles,
which are close and mostly simple. The lateral nerves are more numer-
ous and closer than in the preceding species and the substance of the
leaves is thicker. The specimens come from a different locality; the stone
is hard and black.
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ARALIACE A.

ARALIA, Tourn.

“T. 8. Geol. Rep.,” vii, p. 235.
Aralia aceritfolia, sp.nov.

Plate XLIX, Tig. b.

Leaves small, palmately three-lobed, broadly rounded at base; lobes oblong,
enlarged in the middle, gradually narrowed to the obtuse sinuses, contracted above
and lanceolate to a blunt point, entire; primary nerves comparatively strong; lower
secondary nerves at right angles, the nupper very open and eurved in passing toward
the borders, camptodrome,.

By its nervation this small leaf is closely related to Aralia angustiloba
of the “Auriferous Deposits™ of the Sierra Nevada, pl. v, fig. 4, and
identical to the leaf figured in this volume, pl. xlv B, fig. 1.

Hab.—Bad Lands, Dakota. Professor Wm. Denton.

Aralia notata, Lesgx.
“TJ. 8. Geol, Rep.,” vii, p. 237, pl. xxxix, figs, 2-4.

There are some fine specimens of this species in the collection of
Professor Winchell; one especially, a large, entirely preserved three-lobed
leaf, with lobes short, delloid-pointed, laleral nerves close, camptodrome.
Other fragments of a still larger leaf have the lobes longer and much
larger, ovate-lanceolate, acuminate; the borders minutely dentate, the
nervation craspedodrome, the primary nerves flal and broader, exactly
representing Aralia ¢ Platanus) nobilis of Newberry., These specimens are
of different localilies; the first, on coarse yellowish-gray sandstone. Il is
the only one of that compound. The second, upon a hall-burnt red shale,
is on the same kind of malerial as most of the species of the collection by
Professor, Winchell, It is, therefore, nol possible to say whether both
forms represent a single species wilh variely, or whether they belong {o
two differenl species. A specimen of Aralia ; Platanus) nobilis, Newby.,
has lately been sent to me from Golden. Both forms have a wide range
of distribution.
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MAGNOLIACEA.

MAGNOLIA, Linn.
“1J, 8. Geol. Rep.,” vii, p. 247.

Magnolia Hilgardiana, Lesgx.
Ibid., p. 249, pl. =liv, fig. 4.

| A fine fully-preserved specimen of a leaf of this species is in Professor
Winchell’s collection from the Yellowstone Valley.

TILIACE A.
TILIA, Linn.

Tilia antigua, Newby.

o Later Ext. Fl. of N. Am.,” p. 52, pl. xvi, figs. 1, 2.

The leaf representing this species is a little smaller than those figured
by Dr. Newberry. It is oval in outline, broadly deltoid to the obtuse apex,
rounded and subcordate al base, 8 centimeters long, 7 broad, very obtusely
and broadly crenate on the borders, the teeth being still broader and more
obtuse than figured by the author.

Hab.—Yellowstone Valley. Sent by Professor N. H. Winchell.

ACERACE A&.

ACER, Adans.
Acer arcticam, Heer.
Plate XLIX, Figs. 8, 0.
Heer, “Fl. Arct. iy, p. 86, pls. xxii, xxiii, xxiv, ﬁg: 1; xxv, igs. 1-3.

Leaves long-petioled, cordate, emarginate at base, palmately five-nerved, short-
lobate or without lobes; lobes unequal, coarsely dentate on the borders; teeth unequal,
obtuse; fruits broadly alate, the wings diverging, not sinuate at base; seeds short-
avate. ; )

The description 1s copied from Heer, loc. ¢it., and the fragments of
Jeaves which I refer to the species represent only part of the characters—
fig. 8, the lobate, obtusely dentate borders; fig. 9, the basilar nervation.
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These are sufficienl to identify the leaves; fig. 2 being similar to pl. xxii,
fig. 3, and xxiii, fig. 4, of Heer, and fig. 9 to pl. xxiii, fig. 7. This last leaf
has the base truncate not cordate, but this form is marked also in the last
figure quoted from Heer and in fig. 8 of pl. xxiii; therefore this difference
cannot eliminate the essenlial points of identificalion., I am the more
disposed lo consider these fragments as representing Heer’s species, that
very fine entirely preserved leaves ol this maple have been oblained by
Professor Whitney from the Chalk bluffs of California, and described in
“Appendix to the Fossil Plants of the Auriferous gravel deposits” (Mem.
of the Mus. Comp. Zool. at Harvard College).
Hab.—Bad Lands. Professor Wimn. Denton.

Aecer gracilescens, sp. nov.
Plate XLIX, Fig. 7 (61).

Leaf small, coriaceons, long-petioled, palmately three-lobed; lateral lobes short,
oblique, lanceolate, obtuse, the terminal mueh longer, all entire; base broadly cuneate,
obtusely once-dentate on both sides below the lobes.

The leaf is aboul 4 centimeters long, lhe medial lobe being broken
below the top; 2% centimelers between the lateral lobes, and the flexuous
petiole is a little more than 2 centimelers. There is a short obtuse tooth
on each side above the cuneate base, and hence the leaf is enlarged to the
points of the lateral lobes and lanceolate to the apex. [ find nothing to
which this leaf might be compared. It has somewhat the facies of the
small leaves of Acer Bolanderi, Lesgx., “ Aurif. grav. Deposits,” in “Mus.
Comp. Zool. of Harvard,” vol. vi, No. 2, but it iz more slender in all
its parts; the lateral lobes are narrow and entire. The nervation and
areolation are normal.

Though the difference in the characters appears very great, I am dis-
posed to regard fig. 6 as representing a variety, or rather a deformation,
of the normal form of this species. The leaf is three-lobate in the upper
part and narrowed toward the petiole, where it is abruptly rounded; it has
two opposite, short, entire, obtusely pointed lobes, as in the normal leaf,
fig. 7, placed much higher, and the nervation is pinnate on account of the
difference of position of the lobes, the lateral nerves being parallel, equi-
distant, all on the same acute angle of divergence. A modification some-
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what similar to this is seen on the leaves of Acer sclerophylium, Heer,
« L, Tert. Helv.,” iii, p. 55, pl. cxvii, figs. 6-9, where fig. 8, without basilar
lobes, has the secondary nerves parallel, as in the leaf of fig. 6, L. ¢., while
fig. 9 is distinctly three-nerved at base and three-lobed. Seen upon the
specimens these two leaves have, indeed, a similar facies by their color,
the subcoriaceous texture, the polished surface, &e.

Hab.—Bad Lands. Professor Wm. Denton.

SAPINDACE A.

SAPINDUS, Linn.
“TJ, 8. Geol. Rep,,” vii, p. 263.
Sapindus obtusifelius, Lesqx

Plate XLVIIL, Figs. 5-7.
Ibid,, p. 266, pl. xlix, figs. 8-11.

The leaflets are slightly more acute than those figured in volume vii,
bul less acuminate and broader than those of Sapindus affinis, Newby.,
“Tater Ext. F1.,” p. 51, “Illustr.,” pl. xxiv, fig. 1. As the specimens from
Florissant have the leaflets still more obtuse, the differences may represent
mere local varielies of the same species.

IHgb—DBad Lands. Professor Wm. Denton, in numerous specimens.

JUGLANDE A..

JUGLANS, Linn.
«77. 8. Geol. Rep.,” vii, p. 284.
Juglans rhamnoides, Lesqgx.

Ihid., p. 284, pl. liv, figs. 6-9.
Hab.—DBad Lands. Professor McBride's Collection.

Juglans nigella, Heer.
Plate XLVIa, Fig. 11.
Heer, ¢« ). Foss. Alas o Pe 38, pl. ix; ﬂgs. 2-4,

Leaves pinnate; pinnules large, ovate-lanceolate, unequilateral at base, gradually
narrowed to the apex, acutely serrate; lateral nerves close, much curved, reticulate
along the borders; nervilles at right angles, distant, flexuous, nearly simple and par-
allel.

The fragment of a leaflet figured is evidently referable to this species,
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which is not uncommon in Alaska. The leaflets are nol as large as those
of Carya antiguorum, Newby., the nervilles more distant and flexuous, the
teeth of the borders stronger and more acute.

Hab.—Bad Lands of Dokota. Professor Wm. Denton.

Juglans Woodiana, Heer.

““Toss. Fl. of Vaneouver,” p. 9, pl. 1i, figs. 4-7.

Leaflets large, oblong-lanceolate, acuminate, crenafe-serrate on the borders;
lateral nerves oblique, abruptly curving at a distance from the borders, following them
in simple series of areoles; nervilles very flexuous, distant, branching and anastomos-
ing at right angles; areolation loose.

This species is easily separated from the former by the coarse obtuse
irregular teeth of the borders, the curves of the lateral nerves, which are
more abrupt and more distant from the borders, and lhe large irregularly
quadrate divisions of the areas.

flab.—Bad Lands. Professor MeBride's Collection.

Carya antiguorum, Newby.
T, 8. Geol. Rep.,” vii, p. 289, pl, Ivii, figs. 1-5; lviii, fig. 2.

Hab.—Yellowstone Valley. Professor . H. Winchell.

ANACARDIACE.A.

RHUS, Linn,
“10. 8. Geol. Rep.,” vii, p. 291.

Rhus Winchellii, sp. nov.

Leaves ternate; leaflets sessile, ovate-lanceolate, acute, the lateral unequilateral
at the rounded base, the terminal gradually narrowed to the base; nervation pinnate;
secondary nerves open, close together, parallel, slightly curving in passing to the bor-
ders, where they are abruptly camptodrome.

This leaf is closely related to Rhus bella, Heer, “F1. Aret.,” ii, p. 482,
pl. Ivi, figs. 3-5, differing especially by the lateral leaflels being rounded
at the base, nol narrowed, shorter, and the nervation much closer and
strongly marked. The substance of lhe leaves is subcoriaceous.

Hab.—Yellowstone Valley. Professor N. fI. Winchell's Collection.
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POMACE A&E.
PRUNUS, Linn.
Prunus dakotensis, sp. nov.
Plate XLVIa, Fig, 8

Leaf small, broadly ovate, lanceolate-acuminate, rounded at base, minutely ser-
rate on the borders; nervation camptodrome.

The leaf, nearly 4 centimeters long, more than 23 broad in the middle,
has the lateral nerves (8-10 pairs) parallel but at unequal distances, the
basilar thin, the others more distinct, all very much curved in {raversing
the blade, carmaptodrome, united to the minute teeth by anastomosing
veinlets; the nervilles are oblique, flexuous, more generally branching
in the middle.

The leaf is remarkably similar to that of pl. xl, fig. 11 (dmelanchier

typice), differing by the more acuminate apex, the more minute teeth of
the borders and close strong nervilles.

Hab.—Bad Lands. , Professor Wi, Denton.

LEGUMINOSA&.

CERCIS, Linn.
Cercis truncata, sp. nov.

Leaf of medinm size, somewhat thick, round in ountline, obtusely pointed, trun-
cate at base, palmately five-nerved.

This leaf has exaclly the same form and nervation as the leaves
figured on pl. xxxi, figs. 5-7, and described as C. parvifolia. Bul it greatly
differs by its size being 8 cenlimeters broad and more distinctly pointed.
As the leaves of Cercis are extremely variable in size, this one may repre-
<ent a large and more developed form of the species of Florissant.

Hab.—Bad Lands. Professor N. H. Winchell.
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DESCRIPTION OF MIOCENE SPECIES OF CALIFORNIA
AND OREGON.

EQUISETACE A&.

v

EQUISETUM, Linn.

Eguisetum species.
Plate L, Fig. 8.
A small fragment of Fquisetum, representing a cross-section of a root
with rootlets diverging starlike,
Hab.—Corral Hollow, San Joaquin County, California.

Equisetum species.
Plate L, Fig. 7.
Part of stem of Eguisetum, undeterminable species, relaled to E.

wyomingense, Lesqx., “U. 8. Geol. Rep.,” vol. vii, p. 69, pl. vi, figs. 8-11.
Hab.—Contra Costa, California.

FILICES.
LASTREA, Gresl.

Lastrea (Goniopteris) Fischeri, Heer.

Plate L, Figs. 1, la.
Heer, * F1, Tert. Helv.,” i, p. 34, pl. ix, fig. 3.

Frond pinnate; lower pinn opposite, pinnately partite, the upper alternate,
linear, pinnatifid ; pinnules narrower in the upper half, contracted to a blunt apex;
lateral veins curved inside, 79 pairs.

There are of this species merely fragments of the ultimate pinnee; the
deseription of the frond and their divisions is taken from Heer, I. ¢. The
form of the pinnules contracted above to an obtuse point, the direction of
the lateral nerves and their number suffice for identification,

Hab.—John Day Valley, Oregon.
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CONIFER A.

SEQUOIA, Torr.
Sequoia angustifolia, Lesgx.
Plute L, Fig. 5.
“. 8. Geol. Rep.,” vii, p. 77, pl. vii, figs. 6-10,
Hab.—Corral Hollow, San Joaquin County, California.

Sequoia Landsdorfii, Brgt.
Plate L, Figs. 2, 3.

“T. 8. Geol. Rep.,” vii, p. 76; Heer, “FI. Tert. Helv.,” i, p. 54, pl. xx, fig. 2; xxi, fig.4; “FI, Foss. Alask.,”
p-23, pl. 1, fig. 10,

Hgb.—John Day Valley, Oregon.
TAXITES, Brgt.

Taxites Olriki?, Heer.
Plate L, Figs. 6, 6a.
Heer, “FIL Arct.,” i, p. 95, pl. i, figa. 21-24¢; xlv, fig. 1 a, b, e.

Branches slender; leaves distichous, linear-lanceolate, blunt at the apex, rounded
and narrowed at the base, sessile.

The leaves are sessile, not decurrent at the narrowed base, and
therefore nof referable to the genus Sequoie. Those I have seen average
23 millimeters long by 8% millimeters broad, the same length as indicated
by Heer, only slightly narrower; they are more or less curved backward,
have a deep medial nerve, and the surface, as seen in fig. 6a, is distinctly
transversely lineate but not broadly transversely wrinkled, as seen in
Heer's fig. 1 of pl. xlv. But this difference, as also the length of the
leaves, which the author has seen in some fragments reaching 31 to 33
millimelers, is not sufficient to eliminate the close affinity indicated by
the essenlial characters; for the best specimens of Heer have the leaves of
the same length as those figured here, and the fransverse undulations of the
leaves have been remarked by the author upon one specimen only. As in
Heer’s specimens, the borders of the leaves are flat and smooth and the
apex blunt. The species cannot be referred to Tazodium any more than
to Sequoia.

Hab.—Corral Hollow, California.
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MONOCOTYLEDONES.
PALMA.

GEONOMITES, Lesqx.
“T7. 8 Geol. Rep.,” vii, p. 115.
Geonomites Schimperi, Lesqgx.
; Plate L, Fig. 9.
Ibid., p. 116, pl. x, fig. 1.

Rays narrow, convex or obtusely carinate, narrowly doubly striate, diverging at
aente angles from the rachis, ‘

The specimen, entirely represented by the figure, is too small and too
fragmentary for posilive identification. As far as seen by comparison,
however, the reference seems authorized. The rays are connate in the
lower part and disjointed above; the striee are formed by alternate depres-
sions and ridges as seen upon the enlarged fragment, fig. b, ¢, with 3 to 4
intermediate veinlets. The fragment also resembles Flabellaria Zinken,
but the primary nerves are more numerous and less marked in this last
species and the intermediale veinlets more numerous.

Hab.—Contra Costa, California.

DICOTYLEDONES.
AMENTACE &.

MYRICA, Linn.

Myrica diversifolia, Lesqx.
Plate L, Fig. 10,
Supra, p- 148, pl. xxv, figs. 6-14.

This fine leaf has evidently the same character as those figured in
pl. xxv, figs. 11-14, and represenls the same species. 1In vol. vii of the
«1J. S. Geol. Rep.,” p. 134, I alluded to this leaf, referring it to M. latiloba
of Heer, var. acutiloba, Lesqx. This variely now goes to M. diversifolia,
described, 1. ¢., in some of its multiple forms.

Hab.—John Day Valley, Oregon.

cr 16
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BETULACE &.
BETULA, Linn,

Betula parce-dentata, sp. nov.
Plate L, Tig. 12.

Leaf ovate, rounded in narrowing to the base, tapering up to a short acumen,
dentate; secondary nerves craspedodrome; nervilles simple, at right angles to the
nerves.

A comparatively small leaf, 5 centimeters long, 3 broad in the middle,
the broadest part simply dentate; lower teeth turned outside, the upper
curved upward; the lower basilar secondary nerves are at a slightly
more acute angle of divergence, branching outside.

Among Lhe fossil plants the affinity of this leaf is with Betula prisca,
a very variable and common species of the Miocene. It is especially com-
parable to the figures given of that species by Heer in the “Flora of Sacha-
lin,” “F1. Aret.,” vol. v, pl. vii, figs. 3, 4, and pl. ii, fig. 8, of the supplement
to the same Flora. Its analogy is also marked with the leaves I have
described as Betula wqualis, Lesqx., “ Mem. of the Museum Comp. Zool.
Harvard,” p. 3, pl. 1, figs. 2, 3, 4. It differs from bolh by the shorter
more broadly ovate form and the basilar nerves, which are at a more
acute angle of divergence. From the last species it is also distinct by the
branching of the lower lateral nerves, which are simple and less curved
in B. equalis.

flab.—John Day Valley, Oregon.

Betula elliptica, Sap.
Plate LI, Fig. 6.
Bap., “Ht.,” iil, 1, p. 69, pl. v, figs. 3, 4.
1 p P

Leaves long-petioled, elliptical, equally narrowed from the middle downward to
the petiole and upward to an acumen, doubly dentate ; secondary nerves subopposite,
oblique, branching toward the apex.

The leaf is somewhat larger than the one deseribed by Saporta. As
it agrees in all its characters, it cannot be separated from the mere differ-
ence in size. It is 82 centimeters long, nearly 4 broad, and the petiole 2
centimeters. The lateral nerves, seven pairs, with a thin basilar marginal
vein, diverge at an angle of 30°.

Hab.—John Day Valley, Oregon.
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ALNUS, Tourn.

Alnus Corrallina, sp. nov.

Plate LT, Figs. 1-3.

Leaves oblon g-ova,té, thickish, rounded in narrowing to a short petiole, obtusely
pointed, doubly denticulate; teeth short, acute, turned outside, glandulose; secondary
nerves close, parallel, straight to the borders, branching in the upper part ; nervilles
distinet, close, simple, rarely branching, at right angles to the veins; catking oval-
oblong, with a thick pedicel.

The leaves, 4 to 6 centimeters long, 24 to 3% centimeters broad, short-
petioled, have no distinet affinity o those of any fossil species of this genus,
but a very close one to those of the living 4. @dridis—the Mountain Alder

of the Eastern slope of the United Stales.

Hab—Specimen fig. 1 is from John Day Valley, Oregon; fig. 2 is
from Corral Hollow, San Joaquin County, California.

Alnis carpinoides, sp. nov.
Plate L, Iig. 11; LI, Figs. 4, 4a, 5.

Leaves large, ovate-lanceolate, acuminate, rounded toward the base and abruptly
curved outside in reaching the petiole, triplidentate; lateral nerves parallel, straight,
nearly simple; nervilles simple or anastomosing in the middle, flexuous at right angles
to the nerves.

The leaves much resemble those of Carpinus grandis, Ung., a common
species of the Miocene described above from the Green River Group; but
cones of Alnus were found in connection with these leaves, which, more-
over, differ from Carpinus grandis by the form of the leaves, which are more
enlarged at and below the middle, curving outward in reaching the petiole,
not rounded or subcordate as in that species, and by the more distant
secondary nerves, the distinct nervilles and the large more acute teeth of
the borders. By this last character these leaves are related to Alnus
macrophylla, Goepp., “Schoss. FL.,” p. 12, pl. v, fig 1.

Hub.—Bridge Creek, Oregon.
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CUPULIFERA.
QUERCUS, Linn.

Quercus pseundo-alnus, Eth
Plate LIII, Figs. 1-7.
Ett., “FL v. Bilin,” i, p. 59, pl. xvii, figs. 3-6.

Leaves round-ovate or elliptical, short petiolate, subcoriaceous, irregularly
obtusely dentate; primary nerves strong; lateral nerves 6 to 8 pairs, slightly curved,
parallel, with few thin outside branches.

The leaves are very variable in size and form, generally ovate, short,
obtusely acuminate, rounded to the petiole, sometimes abruptly decurrent
to it as in fig. 3, oblusely irregularly dentate. The author describes them
as irregularly spinose-dentate. All the leaves which I refer to this species
have the border teeth irregular, sometimes small, as in fig. 4, but none
acute. The species is closely related to Quercus Gaudini, Lesqx., “ Am.
Journ. Sci. and Arts,” vol. xxvii, No. 81, p. 360, of Bellingham Bay, from
which it essentially differs by the leaves being rounded at base, not or very
rarely narrowed to the petiole, and the more obiuse teeth of the borders.

Hab.—John Day Valley, Oregon.

Quercus furcinervis, Rossm.

Plate LIII, Fig. 8-14; LIV, Figs. 1, 2.

Phyllites fureinervis and P. cuspidatus, Rossm., * Verat, v. Alisattel,,” pl. vii and ix.

Quercus furcinervis, Ung,, “Toss. FL v. Swoszowice,” pl. xiii, fig. 5; Heer, “ F1. Tert. Helv.,” ii, p. 51, pl. Ixxvii,
figs. 17, 18; “T1 Aret.,” p. 107, pl. vii, figs. 6a, Ta; xlv, fig. 1d; xIvi, fig. 6; Ung,, “FL v. Kumi.,"
p. 27, pl. iv, fig. 18; Ett., “Fl. v. Bil,” p. 38, pl. xvi, figs. 11, 12, &e.

Leaves large, subcoriaceous, oblong or obovate-oblong, more or less abruptly
acuminate, gradually narrowed downward from the middle or from above it to a short
petiole, repand-dentate from above the base; medial nerve strict; secondary nerves
parallel, slightly eurved, craspedodrome, mostly simple.

This species is still uncertain in some points. The above description
is that of Schimper, made from the figures of Rossmissler. It somewhat
differs from that of Unger and of Heer, who describe the leaves as ovate-
lanceolate, acuminate. Schimper, therefore, supposes that Rossmissler’s
leaves might perhaps represent Custanea atavia. His descriptions, however,
so positively agree with the characters of the leaves which I have figured,
and which certainly cannot be referable to Castanea, that evidenlly we have
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here the leaves of Quercus furcinervis of Rossmiissler; and as some of the
Jeaves, like those of pl. liii, fig. 2, and pl. liv, fig. 1, are ovate-lanceolate, 1
believe that both descriptions refer to leaves of the same variable species.
Very few of the figures of this species given by European authors are made
from good specimens. The best is that of Heer, “F1. Arct.,” pl. xlv, fig. 14,
which is like my fig. 11. For this reason I have represented the species
by a number of figures which show its different characters. Fig. 14 is a
fragment with distinet areolation ; fig. 13 is the smallest of the leaves I
have seen; fig. 8 is the cup of an acorn found with leaves of this species,
and possibly referable to it. The fragment, fig. 9, nearly 8 centimeters
broad, indicates a leaf about twice as large as that of fig. 12.

Hab.—DBridge Creek and Cascade Mountains, Oregon, under a volcanic
overflow. Professor Jos. L. Le Conte; Plumas Co., California. Professor
J. D. Whitney.

Quercus Olafseni, Heer.

Plate LIV, Fig. 3.
Supra, p. 224.

Leaves subeoriaceous, large, oblanceolate or elliptical, doubly dentate; teeth
obtuse; secondary nerves subparallel, some of them forking at the apex.

1 have only seen the fignred fragment of this species. It agrees in
characters with Heer’s description, being especially similar lo fig. 10 of
pl. Ixvi, loc. ¢if. The lower lateral nerves are more open and slightly
more curved, camptodrome, the upper entering the primary teeth or
craspedodrome.

Hab.—Table Mountain, California.

Quercus drymeja, Ung.

Plate LIV, Fig. 4.
* Supra, p- 154,

Leaves coriaceous, long-lanceolate, narrowed both to the apex and to the slender
petiole, acutely dentate; secondary nerves parallel, slightly curved in traversing the
blade, simple, eraspedodrome.

This leaf agrees in characters with those figured by the authors. The
species common in Europe appears to be rare in the American Tertiary.

Hab.—Bridge Creek, Oregon.
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Quercus Breweri, sp. nov.
Plate LIV, Figs. 5-9.

Leaves subcoriaceous, linear-lanceolate or nearly ovate-lanceolate or oblanceolate,
acute or acuminate, more or less gradually narrowed to a slender petiole, sharply ser-
rate from above the base; medial nerve thin, straight; secondary nerves atan acute
angle of divergence, simple, parallel, slightly curving in passing to the borders, cras-
pedodrome.

This species, which has some relation to the preceding and still more
to Quercus lonchitis, Ung., has narrow leaves, averaging 1 centimeter in
diameter and 7 to 8 centimeters in length; the secondary nerves at an
angle of divergence of 40° to 50° are thin, less than 3 millimeters distant,
all simple and passing to the borders either straight or with a slight curve.
Though figs. 8 and 9 are somewhat different in their oulline I consider
them as of the same species, for they have the same kind of nervation,
their base entire as in fig. 7, which represenls leaves either narrowed or
rounded to the petiole though evidently of the same species.

Hab.—John Day Valley, Oregon.

CASTANEA, Tourn.

Castanea Ungeri, Heer.
Plate LII, Figs. 1,3-7.
Heer, “FL. Aret.," i, p. 470, pl. xlv, figs. 1-3; xlvi, fig. 8; “FL Foss. Alask.,” p. 82, pl. vii, figs. 1-3.

Leaves large, oblong, lanceolate-acuminate, dentate ; secondary nerves close, par-
allel, eraspedodrome ; seeds subglobose.

The leaves which I refer to this species are very variable in size, 8 to
16 centimelers long or more, 2 to 8 centimeters broad. The teeth of the
borders are short, blunt, distant, and the sinuses repand. The lateral
nerves simple, rigid, but slightly curved in traversing the blade, all enter
the teeth under an angle of divergence of at least 40° to 55°; the nervilles
are close, distinct, simple, rarely forking. The nul is oval, nearly 2
cenlimeters long. ,

The figures on pl. vii represent the species of Heer under its divers
forms.

Hab.—Rock Corral, Placer County, and Corral Hollow, California. The
leaves are very numerous bul badly preserved.
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Castanea atavia, Ung.
Plate LI, Fig, 2.

Ung., “FL v. Sotzka,” p. 34, pl. x, figs. 5-7.

Leaves oblong, acute or somewhat obtuse, narrowed at base, unequal, petiolate,
coarsely acutely dentate; primary nerves strict; lateral nerves simple, eraspedodrome.

The leaves of this species are smaller than those of the former, the
teeth larger, more acute, the lateral veins more numerous. They are very
similar to those of theliving North American C. pumile. T have only seen
the specimen figured.

Igb.—John Day Valley, Oregon.

SALICINEA.
SALIX, Tourn.
Salix varians, CGoepp.

Plate LV, Fig. 2.

Goopp., “TL v. Schoss.,” p. 20, pl. xix, figs. 17, 18; xx, figs. 1,2; Heer, “ FL Tert. Helv.,” ii, P 26, pl. Ixv,
figs. 1-3,7-16; iii, p. 174, pl. ¢, figs 1-6; Ludw., “Palzont.,” viii, p. 92, pl. xxvii, figs 6-12;
Heer, “ ¥l Foss. Alasle.,”” p. 27, pl. ii, fig, 8; iii, Ags. 1-3; Ett., “T1, v. Bil.,” p. 86, pl, xxix, figs.
17,19,22,23.

Leaves petiolate, Jong-lanceolate or lanceolate-acuminate, narrowed or rounded to
the base, serrnlate; lateral nerves at an acute angle of divergence, curving in aseend-
ing to the borders, camptodrome.

This leaf, though less narrowed lo the base than are generally those
of this species, has the same form as that of fig. 18 of Goeppert and also
of Heer, fig. 13, loc. cit., which represents the variety Winuneriana. The
leaf, 11% centimeters long, is more than 2% centimeters broad a little above
the base, and hence gmdualiy equally tapering to the acumen; the nerves
and nervilles are very distinet.

Hab.—Table Mountain, California, in a block of carbonate of iron:
Corral Hollow, Oregon, in numerous fragmentary specimens.

Salix angusta, Al Br.
Plate LV, Fig. 6.
17, B. Geol, Rep.,” vii, p. 168, pl. xxii, figs. 4, 5.

Leaves entire, long and narrow, linear-lanceolate, acuminate, narrowed at base
to a short petiole; secondary veins close, numerous.

The specimen shows a number of fragments of leaves of willows,
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which have apparently the character of this species, but none of them is
seen in its whole length, and therefore the characters are not well defined.
One of them only, that near the base on the right side of the specimen, is
in a good state of preservation, and this is evidently shorler than are gen-
erally the leaves of S. anguste, and also more enlarged toward the base
and distinctly lanceolate. Il also seems to be curved in the lower part
and unequal at base. The nervation is positively that of §. anguste, and -
comparing it to fig. 5 of pl. xxii, loc. ¢if., the difference of size is not very
great. As all the fragments are upon the same piece of shale they seem
to belong to the same species and all to represent S. angusta.
Hab.—O0I4 field claim, Oregon.

Salix integra ?, Goepp.
Plate LV, Fig. 7.
« 7. 8. Geol. Rep.,” vii, p. 167, pl. xxii, figs. 1, 2.

Though this leaf has the characters of the species and much resembles
that in Unger’s “Schoss. FL.,” pl. xix, fig. 1, the identification cannot be
certain on account of the absence of nervation. It may represent S. fenera,
Al Br., as described by Heer, “Fl. Tert. Helv.,” ii, p. 32, pl. Ixviii, figs.
7-13—figs. 9, 13 especially being similar to if, only a little longer.

Hab.—Corral Hollow, California.

Populus balsamoides, Goepp.
Plate LV, Fig. 3-5.
Supra, page 158,

Leaves variable in size, cordate or elliptical-ovate, dentate; teeth curved upward;
medial nerve thick.

I have described in this volume, page 158, a fragment of leaf from
Florissant representing a variety of this species. We have here three
leaves of the same species, all very different in shape and size. Fig. 3
has the form and nervation of the leaves of P. balsamoides as figured by
Heer, “F1. Tert. Helv.,” pl. Ixx, fig. 1, the leaf being only smaller and less
acuminate. Fig. 5 is somewhat like fig. 3 of the same plate, the base only
subcordate. The fragment, fig. 4, represents the variety eximia of Goepp.,
“Schoss. FL,” pl. xvi, fig. 5.

Hab.—Corral Hollow, California.
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Platanus dissecta, Lesgx.
Plate LVI, Fig, 4; LVII, Figs. 1, 2.
Lesqx., © Mem, Museum Comp. Zool.” (Harvard College), vol. vi, no. 2, p. 18, pl. vii, fig. 12; x, figs. 4, 5.

Leaves large, subcoriaceous, truneate or subcordate at base, deeply three to five-
lobed ; lobes laneceolate-acuminate, sharply toothed.

The leaves are large but not larger than those of P. oceidentalis, which
they closely resemble, differing by the narrower more acutely pointed lobes
at a more acute angle of divergence. They are larger and more coriaceous
than are generally those of P. aceroides, and especially of P. Guillelme,
with sharper teeth more turned upward. The relation of these leaves fo
those of both P. aceroides and P. occidentalis is, however, so well-marked
that they seem like an intermediate form, indicating mere gradual, scarcely
noticeable modifications between the ancient Miocene and the present
living species,

Ilab.—Corral Hollow, California.

ULMACE &.
ULMUS, Linn.
Ulmus pseudo-americana, sp. nov.
Plate L1V, Fig. 10.

Leaves ovate, oblong or oval, acute or acuminate, unequal at base, sharply
doubly serrate; medial nerve strong, strict; secondary nerves close, parallel, straight
or slightly curved in traversing the blade, with a few branches near the apex, erasped-
odrome.

~ The leaf, 9 centimeters long, 5 broad, with a short thick peliole, is
obliquely cut on one side at base, rounded to the other. The primary
tecth, much longer than the medial ones, have their sharp points curved
inward, and the intermediate ones are very small and obtuse. All the
characters of this leaf, as far as can be seen from a fossil specimen, are
those of the living Ulmus Americana, Linn., some leaves of which seem
like the original from which the figure has been made. The nervation is
the same; the lateral nerves, with two or three branches quite near the
apex, enter the intermediate feeth. The point of the leaf is broken; it
could easily be reconstructed as acute or rather abruptly short acuminate
as in most of the leaves of Ulmus Americana.

Hab.—Bridge Creek, John Day Valley, Oregon.
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MORE &.
FICUS, Linn.
Ficus asiminsfolia, sp. nov.
Plate LVI, Figs. 1-3.

Leaves of medinm size, coriaceous and polished on the surface, oval-oblong,
rounded and eontracted at the apex into a short obtuse acumen, rounded and narrowed
at the base to a long very thick petiole; secondary nerves few, distant, deeply marked,
camptodrome, with few outside branches.

The leaves vary from 9 to 14 centimeters long and 4 to 7 centimeters
broad; the bordersare very enlire; the nerves, very deeply impressed into
the thick substance of the leaves, diverge from the midrib at an angle of
50° or 60°, first straight, then much curved, especially toward the borders,
which they follow in simple bows. The medial nerve is gradually thicker
downward from the apex, and passes to a long very thick pedicel measur-
ing, in fig. 1 (lhe smallest leaf), 3 millimeters al the base of the leaf and
4 where it is broken, 3% centimeters lower.

This leaf has somewhal the appearance of a Juglans and also, especially
by its thick substance and its contracted apex, of a Magnolia, but the great
thickness of the pedicel, the direction of the lateral nerves, refer it to a
species of Ficus related to F. Apocynophyllum,) penninervia, Ung., as
represented in Ett., “Beitr. zur. FL. v. Radoboj.,” p. 47, pl. ii, fig. 1.

Hab.—Rock Corral, Placer County, California.

LAURINEZE.

‘ LAURUS, Linn.
410, 8. Geol. Rep.,” vii, p. 213.
Laurus princeps, Heer.
Plate LVITI, Fig. 2.

Heer, “Fl. Tert. Helv.,” ii, p. 77, pl. Ixxxix, figs. 16, 17; xe, figa. 17, 20; xovii, fig. 1; Ludw., “Paleontog.,"”
viii, p. 107, pl. xl, figs, 6-8; xIi, fig, 16.
Persea princeps, Schp., “Pal. Véget.,” ii, p. B3L.

Leaves coriaceous, broadly lanceolate or elliptical-lanceolate, narrowed upward
to an acute point or a short acumen and downward to the petiole; lateral nerves thin,
numerons and subparallel, joining the medial nerve nearly at right angles, campto-
drome.

This leaf, 15 centimeters long, 3 centimeters broad in the middle, has
all the characters of the species as it is described by the authors, and is,
though larger, similar to Ludwig’s fig. 6, pl. xl, L ¢., differing, however, by
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the comparatively narrower, though prominent medial nerve and the
slender petiole. In fig. 1 of pl. xevii Heer has figured a smaller leaf with
narrower midrib, and other authors have leaves of this species with still
narrower midribs than in specimens which I have figured.

Hab.—Corral Hollow, California.

Laurus grandis, sp. nov.
Plate LVIII, Figs. 1, 3.

Leaves coriaceous, large, ovate or obovate, gradually narrowed to the base,
rounded in narrowing upward to the point (not seen); pinnately nerved; lower second-
ary nerves thin, at right angles, gradnally more curved and more oblique upward
in traversing the blade, flexuous, branching and anastomosing in arches toward and
along the borders, distinet; areolation very small, punetiform.

These leaves are numerous but fragmentary, none of them with the
apex preserved. The largest, which is the one figured, is about 18 centi-
meters long, 7 to 8 centimeters broad in the upper part, where it is the
widest. The medial nerve is rather thin, as in the leaf described cbove;
the lower secondary nerves are thin, at right angles, like tertiary ones, all
undulate, the upper gradually more oblique, distanf; nervilles strong,
branching or anastomosing at right angles in the middle. The areolation
‘is seen in fig. 3.

The leaves have some relalionship to those I have described as L.
princeps and are mixed together. The difference in the form, the size of
the leaves, and the nervation authorize specific separation.

Hab.—Same as lhe preceding.

Laurus salicifolia, sp. nov.

Plate LVIII, Figs. 4, 5.

Leaves eoriaceous, lanceolate or linear-lanceolate, equally narrowed upward to an

cute point and downward to the petiole; lateral nerves mumerous, open, parallel

a : : ? ’ 3 P )
camptodrome; areolation punetiform.

The leaves, of which there are a number of specimens, vary in size
from 6 to 11 cenlimeters long, 1% to 2% cenlimeters broad. The medial
nerve is not thick. Except one pair of basilar nerves, which follow the
porders and are at an acute angle of divergence, all the others are open,
unequal in dislance, more or less parallel, remarkably similar in their
characters to those of fig. 8. These leaves are mixed together and are,
perhaps, referable to the same species. They may be compared to those
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of Lawrus Reussii, Ett., “Bil. FL,” ii, p. 5, pl. xxxi, figs. 5, 11. In this
European species, however, as seen at the base of fig. 11, the areolation is
much larger and the point of the leaves is obtuse.
Hab.—Corral Hollow, California.
Laurus califernica, sp. nov.
Plate LVII, Fig. 3; LVIIL, Figs, 6-2.

Leaves coriaceous, oval-oblong, tapering to an acate point, narrowed to the peti-
ole; medial nerve narrow; lateral nerves few, from 7 to 8 pairs, the lower pair at a
more acute angle of divergence, the upper open, sometimes nearly at right angles to the
midrib, unequal in distance and parallel only in the upper part ; nervilles anastomosing
or branching in the middle; ultimate arveolation irregularly quadrate, large.

The leaves of this kind are very numerous, and though apparently
differing in shape they all seem referable to the same species. The nerva-
tion in the upper part of the leaves is of the same character as that of fig. 1;
but it widely differs, especially by the more oblique basilar nerves. The
relation of lhese leaves to fossil species is with Laurus  Oreodaphne) res-
Urgens, Sap., “Et.,” iii, i, p. 78, pl. vii, fig. 5, and to living species with
Phaebe triplinervis of Cuba.

Hab—With the preceding,

CINNAMOMUM, Burm,
“11. 8. Geol. Rep.,” vii, p. 218.
Cinnamomum affine, Lesgx.

Plate LVIII, Fig, 9.
Ibid., p. 219, pl. xxxvii, figs. 15, 7.

This leaf is more rounded at base than any of those figured, I. ¢.,
but except this there is not any difference. Ii is remarkably similar to
fig. 1 of pl. xxxvii, & ¢., with the addition of a pair of marginal veins
about like those of fig. 7 of the same plate.

Hab.—Corral Hollow, California. With the preceding.

TILIACE A.
GREWIA, Juss.
Grewia auriculata, sp. nov.
Plate LY, Pig. 1.

Leaves orbienlar, auriculate at base, palinately nerved, obscurely crenate; primary
nerves five, branching and curved upward ; secondary nerves camptodrome.

The leaf is nearly exactly round, only a little narrower toward the base,
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6} centimeters broad in the upper parl and about the same in vertical
direction. The borders at base are prolonged into short obtuse auricles
surrounding the base of the petiole and overlapping each other; the
borders are obtusely and somewhat obscurely crenate.

The leaf is very closely related to Grewia crenulata, Heer, < F1. Arct.,”
iv, p. 85, pl. xix, figs. 16, 17, a species of Spitzberg, which as seen in fig, 17
has the basilar borders prolonged into two small vertical auricles, and
whose borders are indistinctly crenate. It may be the same species; our
leaf is, however, much larger; the five primary nerves are equal in size;
the secondary nerves fewer, at right angles, not or scarcely curved upward;
the tertiary nerves and nervilles thinner.

Hab.—Bridge Creek, Oregon.

ACERINE A.
ACER, Linn,

Acer trilobatum, var. productum, Heer.
Plate LIX, Figs. 1-4.
. 8. Geol. Rep.,” vil, p. 261, pl. xlviii, figs. 2-3a.

Of these leaves, figz. 1 has the same characters as the fragment of
Heer in “F1. Tert. Helv.,” iii, pl. exii, fig. 6, but all have the middle lobe
prolonged, or nearly twice as long as the lateral ones. [ refer themto the
variety (productum),the same which has been already described from the
Miocene of Carbon, vol. vii, Z. .

Hab—Currant Creek, John Day Valley, Oregon.'

1 JUGLANS, Linn.
Juglans 7, Debeyana, Heer, pl. LVI, Figs. 5, 6.
Lesqx., “T. B. Geol. Rep.,” vi, p. 110, pl. xxiii, figs. 1-5.

Leaves coriaceous, entive, broadly ovate, obtuse or with a short obtuse point, round-subcordate at base, or
parrowel downward in a curve and glightly decurrent to the petiole; medial nerves thick; secondary nerves
numerous, open, camptodrome,

The above is the deseription given in “Cretaceous Flora,” vol. vi, L ¢., of this species. Comparing the
specimens of Rock Corral with those I have from the Dakota Group, I could not remark any difference what-
ever except the distinct puncturations of the surface as seen in fig. 5, whose epidermis is preserved. I therefore
consider these leaves as referable to the Cretaceous, The specimens do not bear any label of locality. They
were mixed with those of Roek Corral, which are all positively Miocene, and whose impressions are upon a
different compound, a coarse laminated randstone, while those of Juglans are on very hard metamorphic black
clay full of small shells, A memorandum referring to the contents of the box says that the three specimens (of
which two ave fignred) are from Rock Corral, 100 feet deep in the Cretaceous. Thus it seems the Miocene
there immediately overlies the Cretaceous Dakota Group.

Habh—Rock Corral. Cretaceous, California.
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ZANTHOXYLEA.

AILANTHUS, Desf
Ailanthus ovata, sp. nov.
Plate LI, Fig. 7, 8.

Winged fruits or samaras, oblong-ovate, rounded on one end, acute at the other,
short, transversely striate; seeds oval.

The specimen shows a branch with unopened buds and some samaras
scattered around, which, though not contracted in the middle and not as
long as are generally those of this genus, seem however referable to it.
No leaves were found in conneclion with the specimen. The samaras are
nearly 2 cenlimelers long and 13 millimeters broad in the middle. The
nearest relation of the species is 4. recognita, Sap., “Et.,” i, p. 105, pl. viii,
fig. 7, formerly described as Ropalospermites strangeceformis. The branch
with prominent buds and smooth back has the facies of an old branch of
Ailantlus.

Hab.—Bridge Creek, Oregon.

MYRTOIDEA.

MYRTUS, Tourn.
Myrtus oregonensis, sp. nov.
Plate LVIII, Fig. 10.

Leaves coriaceous, oblong-ovate, ronnded in narrowing to the petiole, very entire ;
secondary nerves nearly at right angles, joining the marginal vein; intermediate ter-
tiary nerves shorter ; surface punctulate.

The leaf, nearly 4 centimeters long, 1% broad, is widest below the middle,
gradually narrowed up to a point or short acumen, rounded in narrowing
more rapidly to a short petiole. The basilar nerves follow the borders all
along, anastomosing in curves with the ends of the lateral ones, which,
all parallel, are at an angle of 60° {o the somewhat strong rigid midrib.
The tertiaty branches are short and generally disappear in the middle of
the arcas, anastomosing at right angles; the surface is dotted. The rela-
tionship of this species is with Myrtus amissa, Heer, “Bornstidt Fl.,” p. 18,
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pl. ii, fig. 2; iii, fig. 4; iv, figs. 8, 9, being merely a little smaller and more
enlarged below the middle, with the surface vesicular-dotted. The differ-
ence in the characters is not important. This leaf still more distinetly
resembles the living Myrtus commaunis, Linn.

Hab.—Corral Hollow, California.

LEGUMINOS A.

COLUTEA, Linn,

Colutea boweniana, sp. nov.
Plate LVII, Fig. 4.

Leaf odd-pinnate ; leaflets nearly sessile, broadly obovate, obtuse or subemargin-
ate at the apex, cuneate at the base, very entire; lateral nerves oblinue, camptodrome,

The fragment may represent the terminal and one lateral leaflet of
some odd-pinnate leaves like those of Colutea, or part of trifoliale ones
like those of Cyfisus. The leaflets in this last genus are rarely as broad
as those of the fragments, which are 18 millimelers in width and a little
longer. The terminal leaflet is shorl-pedicellate, the lateral appear
sessile; its base is destroyed. They are much like leaflets of Colutea
Salteri, Heer, “Fl. Tert. Helv.,” p. 101, pl. exxxii, figs. 4547, which have
the same form and nervation, being only a lillle smaller.

Hab—Bowen Claim, Oregon.
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CONTRIBUTION TO THE MIOCENE FLORA OF ALASKA.

CRYPTOGAME A&.
EQUISETACEZ.
Equisetum globulosum, sp. nov.

The species is described above, p. 222, from the Bad Lands.
FILICES.

Osmunda Torellii, Heer.
“Mioo. Fl. v. Sachalin,” p. 19, pl. i, figs. 4, 45,
Pecopteris Torellii, Heer, “ 1. Avet.,” 1, p. 88, pl. i, fig. 15.
Hemitelites Torellii, Heer, ibid., ii, p. 462, pl. x|, fige. 1-5a; lv, fig. 2.

The species is represenied by a very large number of specimens,
mostly separate leaflets, imbedded in boulders of carbonate of iron. Most
of the leaflets are simple, not lobate, oblong or ovale-lanceolate, entire
or merely crenulate on the borders by the impressions of the veins. These
leaflets are rarely preserved entire; the borders are often lacerated ; they
vary from 32 to 6 centimeters long and 1 to 2% centimeters broad. They
evidently represent leaflets of an Osmunda.

Hab.—Coal Arbor, Unga Island.

CONIFERZE.

Thuites (Chamsseyparis) Alaskensis, sp. nov.

Branchlets alternate, flattened, oblique ; leaves imbricate on four ranks, the facial
squamiform, compressed, broadly rhomboidal-quadrate, slightly narrowed to the base,
inflated on the borders and in the middle toward the apex, the lateral flattened by com-
pression, exposing half their face and thus triangular, exactly filling the space between
the base and the top of the facial leaves, all thick,

[ {ind no distinct relationship of this species except with 7huites
Meriant, Heer, “F1, Aret.,” iii, p. 73, pl. xvi, figs. 17, 18, a cretaceous species,
differing by the facial leaves ovale, narrower toward the apex.

Hab.—Same as the preceding.

1The following species of fossil plants from Alaska have been already deseribed in the Proceedings of
the United States National Museum,” vol. v, 1882, pp. 443-449, They are reproduced here in order to include
in this volume all the extant literature on the Miocene flora of North Ameriea,

CF 17 07
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MYRICACE A.

Comptonia cuspidata, sp. nov.

Leaves long, linear or very gradunally tapering upward to a terminal narrowly
elliptical lobe, pointed or apiculate by the excurrent medial nerve; pinnately lobed ;
lobes coriaceous, convex, subalternate, free at base, irregularly trapezoidal or obliquely
oblong, inclined upward and sharply acute or cuspidate; primary nerves, two or three
in the largest lobes, oblique, the upper enrving in ascending to the acamen and branch-
ing outside, the lower parallel and curving along the borders, anastomosing with
branches of the superior ones, generally separated by simple secondary short nerves.

Comparable to Comptonia acutiloba, Brg‘t.,A and other European ler-
tiary species, but distinet from all by the larger cuspidata lobes turned
upward, &c. _ '

Hab.—Same as the preceding.

Comptonia praemissa, sp. nov.

Leaves long, linear in their whole length, 5 to 10 centimeters long, 12 to 15 milli-
meters broad ; deeply equally pinnafe-lobate; lobes very obtuse or half round, cut-to
the middle and slightly decurrent in their point of connection, the terminal very obtuse;
nervation obsolete ; substance somewhat thick, but not coriaceous.

The species has its greatest affinily to the living Comptonia asplenifolia,
Ait. It also appears related to C. rofundata, Wat., as described by Schim-
per, “ Pal. Végét.,” ii, p. 555, a species known to me only by its description.
Hab.—Chicknic Bay, Alaska.

BETULACE A.
Betula alaskana, sp. nov.

Leaves small, round in outline, rounded or francate at base, deeply obtusely den:
tate all around escept at the base, turned back or reenrved on a shorf petiole ; medial
nerve distinet, the lateral obsolete ; eatking short, eylindrical, oblong or slightly inflated
in the middle, ereetf.

Execepl thal no glands are perceivable upon the stems, this species
agrees in all its characters wilh Betula glandulosa, Michx., of Oregon. I
consider it as identical.

Hab.—Chicknic Bay, Alaska.

Alnus ceorylifolia, sp. nov.

Leaves large, broadly ovate, rounded or cordate at base, acumminate or narrowly
oblong-ovate, doubly dentate on the borders; primary teeth large, distant, more or less
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sharply denticulate to the base; secondary nerves oblique, parallel, the lower pairs
more open, all generally simple exeept a few thin tertiary nerves near the borders
passing to the points of the teeth; surface smooth, nervilles rarely distinet, petiole
comparatively long.

Resembles Corylus McQuarrii, differing by the smooth surface, the
nervilles obsolete, the nerves not branching, the long petiole, &e.
Hab.—Cuyachick, Cook Inlet, Alaska.

CUPULIFERA.
Carpinus grandis, Ung.

In numerous specimens.
Hob.—Same as the preceding. Deseribed also from Greenland by
Heer, and in this volume from the Green River Group.

Fagus Deucalionis, Ung.

The collection has a single specimen of this species. Heer has
described it from Greenland.

Hab.—With the preceding.
Quercus Dallii, sp. nov

Leavessubeoriaceous, oblong, lanceolate-acuminate, rounded or subcordateat base,
6 to 12 centimeters long, 4 to 8 centimeters broad, deeply equally undulate or obtusely
dentate; lower lateral nerves nearly at right angles, branching, the others oblique, gen-
erally simple, all craspedodrome.

The secondary nerves are more or less dislant according to the size
of the leaves, being generally 14 pairs.

The relation of this species is to both Q. gramlandica and Q. Olafsen,
Heer, two species from Greenland, from which this one especially differs by
the rounded or subcordate base and the position of the lower nerves nearly
at right angles. Except that these leaves are much larger, they may also
be compared to Paullinia germanica, Ung., “Syllog. Plant.,” iii, p. 52, pl.
xvi, fig. 8, and are possibly referable to this genus, mostly represented now
in tropical America.

Hab.—Cook Inlet, Alaska.
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SALICINEA.

Salix Reseana, Heer.
“ 1. Aret,,” 1, p. 102, pl. iv, figs. 11-13; xlvii, fig. 11.

Species described by Heer from specimens of Greenland.
Iab.—Cook Inlet, Alaska.

Populus Richardsoni, Heer.

“10. 8. Geol. Rep.,” vii, p. 177,

Species abundantly represented in the Miocene and Flora of Green-
land and Spitzberg.
Hab—Chicknic Bay, Alaska.

Populus aretica, Heer.

417, 8. Geol. Rep.,” vii, p. 178.

Has the same distribution as the preceding, and is still more common
in the Miocene of Greenland and North America.
Hab—With the preceding.

ULMACE XK.

Ulmus sorbifolia, Ung.
Goepp., ““Schoss, FL,” p. 30, pl. xiv, fig. 10.
Leaf oblong, with borders parallel in the middle, taper-pointed or acuminate;
~ secondary nerves numerous, close, parallel, half open (angle of divergence 60°), gen-

erally forking near the doubly dentate-crenate borders; primary teeth blunt, turned
upward.

The base of the leaf is destroyed. The preserved part is 4% centi-
meters long, 2 centimeters broad, with 18 pairs of deeply marked second-
ary veins.

The species, which is not mentioned in Schimper’s “Pal. Véget.,” is
closely allied to U. plurinervia, Ung., which has been found in Alaska.

Hab.—Cuyachick Bay, Cook Inlet, Alaska.
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NYSSACEA.

Nyssa arctica, Heer.

“F1, Aret.,” i, p. 477, pl. x1ili, fig, 12¢; 1, figs. 5,6, 7.

The fruit which I refer to this species is of the same size and form as
fig. 6, I. ¢., but less distinetly striate lengthwise; the cross-wrinkles slightly
marked by Heer in fig. 60 enlarged, being as prominent as the longitudinal
strie. The fruit, somewhat deteriorated by maceration, most probably
represents the same species, abundantly found in Greenland.

Hab.—Unga Island, Alaska.

Diospyros anceps, Heer.

R, Tert, Helv.,” iii, p. 12, pl. eii, figs. 15-18; “ Beit. zur Sibir. TL,” p. 42, pl. xi, fig. 7.

The leaves agree by all the characters with Heer’s species, especially
similar lo figs. 16, 17 of the “FI. Helv.,” l. c., the smaller leaf being of the
same size as fig. 16. The other specimen, which is fragmentary, is much
like fig. 7 of the Siberian Fl. The leaves are broader than in D. Alaskana,
the lateral nerves more distant, &c.

Hab.—Cook Inlet, Alaska.

ERICINE A.

Vaccinium reticulatum, Al Br.
Heer, “ FI. Tert. Helv.,” iii, p. 10, pl. i, fig. 30.
Leaves petiolate, oval, very entire, obtuse at the apex, narrowed at the base in

rounding to a short alate petiole; lateral nerves open, few, interspersed with tertiary
shorter ones; surface deeply reticulate.

The leaves, from their size, shape, and nervation, correspond with those
described by Heer, /. ¢., the only difference being that one of the leaves I
had for examinatlion, the largest, has the short petiole winged. In fig. 30
of Heer the petiole seems also bordered in the upper part by the decur-
rent base of the leaf, but the appearance is less distinct. Moreover, there
are other leaves in the same collection of Mr. Dall which are smaller and
with naked petiole. The difference is not, therefore, of specific value.

Hab.—Cook Inlet, Alaska.
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CORNE XE.

Cornus Orbifera, Heer.

“T. 8. Geol, Rep.,” vii, p. 243.

The specimen referable to this species has the lateral nerves curving
_inward along the borders, anastomosing with the upper ones by nervilles
at right angles, as in Heer, “Fl. Tert. Helv.,” pl. ev, fig. 16. Heer has also
described the species from Spitzberg specimens.

Hab.—Cook Inlet, Alaska,

MAGNOLIACE A.

Magnolia Nordenskioldi, Heer.
“Beitrige Zur. Foss. PL Spitzh.” (“TL Aret.,” iv), p. 82, pl. xxi, fig. 3; xxx, fig. 1.

Leaves large, thickish, oval, obtuse, entire, emarginate or shortly auriculate at
base ; secondary nerves distant, enrved in traversing the blade, forking near the
borders.

From the numerous well preserved specimens of this beautiful species
I have been able to complete the diagnosis of Heer, made from frag-
menlary leaves. The leaves are longer than those of M. ovalis, Lesqx.,
to which Heer compares this species, and also subauriculate al base or
emarginate; the surface is rugose, crossed at right angles to the veins by
simple or forked nervilles. The two lower pairs of veins are closer than
those above. In a leaf of medium size the two lower pairs of nerves are
8 millimeters distant, while those of the middle are nearly 2 cenlimeters.
The angle of divergence in joining the midrib is open, but the nerves are
much curved upward in traversing the blade.

These leaves, like those figured from Alaska Spitzberg, have the
surface diversely marked by tracks of worms or insects, which appear to
have dug narrow flexuous channels into the parenchyma or under the
epidermis.

Hab.—Chicknic Bay, Oliaska Peninsula, Alaska.
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ELAODENDRE A.

Elmodendron helveticum, Heer.
T, Tert. Helv.,” iii, p. 71, pl. exxii, fig. 5.

Leaves coriaceous, oval, equally narrowed upward to a blunt apex and down-
ward to a short peticle; secondary veins (seven) unequally distant, parallel, exeept
the lowest, which are a little more oblique and ascending higher parallel to the
borders; all camptodrome, arched at a distance from the margins, forming a double
series of festoons by anastomosing branches; surface rugose; borders nndulate.

The leaves according lo Heer are obtusely dentate on the borders, but
part of the margin near the base of the leaf described above is destroyed,
and Heer’s fig. 5, loc. cit., shows from the middle upward exaclly the
same undulations as the Alaska specimen. The only difference remarked
on the leaf of Alaska is that it is more distinctly narrowed to the petiole.
The specimen bears numerous fragments of Taxodium distichum.

Hab.—Shumagin, West side of Alaska.

JUGLANDINEA.

Juglans Woodiana, Heer.

“Pf. v. Vancouver,” p, 8, pl.ii, figs, 4-7,

Two fragmentary specimens.
Hab.—Chicknic Bay, Alaska.






SPECIES OF PLANTS FROM THE CHALK BLUFFS OF
CALIFORNIA.

A few fragments sent from this locality are figured, pl. xIvd, as sup-
plement fo the records oblained until now on the Flora of the remarkable
formation of the Gold-bearing gravel of Nevada and California. The age
of this formation, which I have considered as recent Miocene, or old
Pliocene, is nol positively ascertained. All the species known from that
locality have been described in “Mem. of the Museum of Comp. Zool.,”
Harvard College, vol. vi, No. 2. They are recorded in the table of distribu-
tion. The fragments figured, pl. xlvd, represent the following species:

Quercus convexa, Lesqx.
Plate XLV B, Figs. 5, 6.
“Mem. of the Museum,” loc. cit,, p. 4, pl. |, figs. 13, 17.
The species is most abundantly represented.

Ulmus californica, Lesgx.
7 Plate XLV B, Fige. 3, 4, 7.
Ibid., p. 15, pl. iv, figs. 1, 2; vi, fig. 7a.
The leaves of this species are very variable, often simply dentate and
lanceolate-acuminate.
Aralia acerifolia, Lesgx.
Plate XLV B, Fig. 1.

Species described from the Bad Lands, this vol., p. 232, pl. xlix, fig. 5.

Aralia Zaddachi?, Heer.

Plate XLV B, figs. 8, 9.
Itid, p. 21, pl. v, figs. 2, 3.

The fragments represent more distinctly the lobes of the species
described, /. ¢., bul do not add any more evidence o the relation of the
leaves to A. Zaddachki of Heer.

Cercocarpus antiquus, Lesgx.

Plate XLV B, Fig. 2.
Ibid, p. 37, pl. x, figs. 6-1L.

The leaf is betfer preserved than any of those previously seen. Its

characters are the same; the leaf is only broader and a little shorter; the

short petiole is entirely preserved.
265
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REMARKS ON THE SPECIES OF MIOCENE PLANTS.

The 240 species of American Miocene plants named in the table rep-
resent the essential, more prominently distributed genera of plants living
now on the North American continent. Thelist has few species of Ferns,
but they are all of lypes recognized in the present North American Flora,
among them the living Onoclea sensibilis. It has a large number of Conifers,
the more generally distributed being Taxodium distichum, the hald Cypress
of the Southern States, and Sequoiz Langsdorfii, the ancestor of Sequoia
sempervirens, the Redwood of California. It has few Monocotyledons,
mostly Graminew and Oyperacee, with a Sagitiaria, a Smilaz, an Iris, and
three species of Palms. The Dicotyledons are as yet represented in the
Miocene of North America by five species of Myrica, one of which is the
type of M. Californica, another, that of Comptonia asplenifolia; then by
a number of species of Betula, Alnus, Carpinus, Corylus, Fagus, Castanea,
Quercus, Saliz, and Populus; indicating for the Miocene age of North Amer-
ica a distribution of the plants of these genera corresponding to thal which
we have al the presenl lime. Of Liguidambar, there are two species, or
two varielies of one, with six species of Ulmus, two of them represenling
U. Americane and U. fulvae, now living; then a number of species of
Ficus, Laurus, Persea, Viburnum, Diospyros, Aralia, Corylus, Magnolia, Tilia,
Acer, Sapindus, Ilex, Rhammus, Juglans, and Rhus. Indeed, of all the
plants enumerated in the table there is only one whose type is not repro-
duced in the present vegetalion of the North American continent. It isa
species referable to the Cinchonacew, described as Cinchowidivm, and as yet
of uncertain botanical affinity.

The representatives of some of the genera of the present North Ameri-
can arborescent vegetation have indeed not yet been recognized in the
American Miocene Flora,—Planera, Celtis, Carpinus, Liriodendron, Plelea,

Vitis, Evonimus, Aisculus, Cephalgnthus, Kalmia, Azalea, and a few others;
ox 18 203
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but species of the first seven named genera have been deseribed in the
Flora of the old Tertiary. Even ZLiriodendron has many specifie forms
already known in the Crelaceous Dakola Group. It is therefore rational
to admit that remains of these genera have not as yet been found in the
American Miocene, though they have been represenled in that formation;
for they are in that of Europe, The same may be said of Azalea, two
species of which are deseribed from the Oligocene of Florissant, and
perhaps also of Zsculus, though no remains of the last genus have been
remarked thus far in the geological floras of this continent. Cephalanthus,
Kalmia, and a number of others have not yet been found fossil anywhere:
they may be of more recent origin or of later introduction: or, owing to
peculiar circumstances of habitat, their remains may not have been pre-
served. And also it must not be forgotten that the relationship between
the floras of two geological epochs cannot be so inlimate that the links
between the vegelable group can always be clearly followed.

The difference hetween the vegetation of the present epoch and that
of the Miocene time is far greater in Europe than it is in America, though
in Europe the Miocene Flora is now much better known than if is on this
continent, where vegetable paleontology is still in its infancy. Some years
ago, when the fossil Flora of America was as yet unknown, il was conlended
that the European Miocene Flora having its principal traits of analogy in
the living Flora of the North American continent, where mosl of its types
are reproduced, these had heen derived, at the end of the Miocene period,
by migration through the fabulous Atlantis. The typical analogy is now
cleariy explained by lhe affinity of the character of Lhe Miocene Flora of
both continents; for, as seen from lhe table, the distribution of the more
imporlant of ils vegetable types is equally marked on both sides of the
Allantic. As species in common, there are in the Ferns, Lastrea Fischeri;
in the Conifers, Zuxodium distichum, Glyplostrobus Europeus, Sequoia Langs-
dorfii; in the Monocotyledons, Smilaa grandifolia; in the Dicotyledons,
two species of Myrica, two of Betula, one each of Alnus, Carpinus, Corylus,
three of Fagus, one of Custanea, four of Quercus, len of Saliz and Lopulus,
and so on: so that, of the 240 species of the American Miocene, more than
60 are identified in thal of Europe; and besides, a large number of others
are so closely related that the specific differerices are scarcely noticeable;
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and when it becomes possible Lo tompare the specimens of both continents,
identity will probably be admitted for most of them. Counting these
species of close affinily, it may be reasonably admitted that the relation-
ship of the floras is marked by one-half. At this epoch all the plants
enumerated above have disappeared from Europe, or al least are repre-
sented there by different specific types.

The same degree of affinity is recognized between the North American
Miocene Ilora and that of the Arctic in Greenland and Spilzbergen. The
table shows that 55 of the species are common to both. As most of these
Arctic species are common to Europe also, it has been surmised that the
Floras of the present epoch had their origin in the north, and that from
there the vegetable forms have been gradually distributed southward.
At first this opinion seemed objectionable on account of the deficiency
in the Arctic Flora of soulhern types, which are found more marked in
Alaska, and still lower in the Western Territories of the Uniled Stales;
for, until recently, the genus known asg indicating the lowest degree of
latitude for the vegelation of the Miocene of Greenland was Magnolia,
This genus at the present epoch marks the northern limit of the southern
zone of the American Flora, reaching lalitude 41° north. But now, Heer
describes in the VIIth volume of the Artic Flora, which has only Green-
land fossil planis, lwo species of Palms ( Flabellaria), four species of
Laurus, \wo of Aralia, six of Magnolia; with species of Pterospermites,
Sapindus, Paliurus, &c.,—indeed of most of the genera represented in the
Miocene Flora of southern Europe: the objection is therefore groundless.

As yel there is not conclusive deduclion from a comparison of the
floras of the different localities from which specimens have been obtained,
in regard to the relative age of the groups.

The Alaska Flora is known by the largest number of species: it may
be taken for point of comparison. The different groups of California and
Oregon are unserviceable for that purpose, those remote localitics repre-
senting each too few species. We therefore put in juxlaposition the
species of Alaska, of Garbon, of the Bad Lands, of the Chalk Bluffs of
California, and of the Fort Union Group.

Alaska has 73 species, of which 13 are found in the Bad Lands, 4 at
Carbon, and 2 in the Chalk Bluffs. As 46 species are described from the
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Bad Lands, 32 from Carbon, and 54 from the Chalk Bluffs, considering
the number only, by far the greatest degree of affinity is marked between
Alaska and the Bad Lands.

The four species of Carbon also found at Alaska, Taxvodium distichum,
Corylus McQuarrii, Populus Aretica, and P. Richardsoni, are Arclic lypes
common also lo the Bad Lands.

Of the 13 species common to Alaska and the Bad Lands, 9 are Arclic;
of these, 6 are European also; and besides, Populus latior, P. glandulifera,
and Juglans nigelle are Luropean, but not as yet discovered in the Arclic
Flora. The Bad Lands group, lherefore, is truly Miocene, and shows
scarcely any deviation from that of Alaska. The three species mentioned
as not Arctic may be indicative of a somewhat warmer climate.

The Ilora of the Chalk Bluffs shows positively the characters of a more
recent period, developed under the influence of a higher degree of temper-
ature. 1t has only two species in common with Alaska, Fagus antipofi and
Populus Zaddacki, both found in the European Miocene—the first in the
south of France, the second near the Ballic Sea. The subtropical char-
acter of the Flora is indicaled by one species of Palm, a Castaneopsis,
closely related to a living species of South California; numerous species
of Quercus of the section of the evergreen oaks; two fine species of large-
leaved Platanus; three species of Ficus of the group of F. tiliefolia; Persea
pseudo-carolinensis, &c. It has, besides, a number of plants of Miocene
types, preserved in the Eastern slopes of the North American continent, now
disappeared from the Western; three species of Ulmus, two of Magnolia,
three of Rhus, &c.; and then a few peculiar species which are still found in
California or North Mexico, of the genera Aralia, Acer, Sapindus, Cornus,
Zizyphus, Zanthoxylon, Juglans, and Cercocarpus. This group is partly
related to the Miocene and partly to the Flora of our epoch.

The Flora of the Fort Union Group, as already remarked, appears to
have been made of specimens derived from different localities referable to
different horizons. Except Eguisetum globulosum, Glyptostrobus Europeus,
and Sequoia Langsdorfii, none of its species are identified with the Flora
of Alaska. The first of the plants named above is in the Miocene Flora of
the Bad Lands, with which that of the Fort Union Group has also in com-
mon: Corylus grandifolia, Populus cuneata, Viburnum asperum, Aralia nobilis,
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Tilia antiqua, Juglans rhamnoides: in all, 9 species, the only ones relating
the group to the Miocene. Others of its plants are identified with species
of the Eocene Flora of the Laramie Group—~Sabal Campbellii, especially,
which, sent in very large and numerous specimens from the banks of the
Yellowstone River, indicated as Miocene, is abundantly found in the Lig-
nitic of the Raton Mountains and of Colorado; Platanus Raynoldsii, P.
Haydenii, and a few others, which, though not identified in the Eocene, are
related to its Flora by typical affinity; Arisfolockia cordifolia, Catalpa cras-
sifolia, Phyllites carnosus, P. cupanioides, &c., all plants with coriaceous
leaves and of coarse lissue, like those of the Dakota Group; and with these,
Onoclea sensibilis, Corylus rostrata, Corylus Americana, common plants of the
present North American Flora.

From these meagre data nothing appears definite but this: As the
fossil floras of Carbon and the Bad Lands are related by 10 identical
species, and those of the Bad Lands and Alaska by 13, these three groups
apparently represent the same stage of the North American Miocene. The
Flora of Carbon has only four species identified in that of Alaska; buf this
lesser degree of affinity may be ascribed to difference in latilude.
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Laurus macrocarpa, Lesqx., p. 52.

Laurus ? modesta, Lesqx., p. 53, pl. xvi, fig. 4.

Lauras nebrascensis, Lesqx., p. 62.

Laurns princeps, Heer, p. 250, pl. Iviii, fig. 2.

Laurns protemfolia, Lesqx., p. 52, pl. iii, figs. 9,10; xvi, fiz. 6.

Launms salieifolia, Lesqx., p. 251, pl Iviii, figs. 4, 5,

Leguminosites alternans, Lesqx., p. 202, -

Legnminositey eassioides, Lesgx., p. 203,

Loguminosites eultriformis, Lesgx., p. 86, pL. x, fig, 4,

Loguminosites serrulatus, Lesqx., p, 202, pl. xxxix, figs. 7, 8.

Leguminosites, species? p. 203, pl. xxxix, figs. 16, 17.

Lemna penicillata, Lesqx:, p. 143, pl. xxili, fig. 8.

Liquidambar Europitum, A. Br., p. 159, pl. xxxii, fig. 1.

Liguidambar integrifolinm, Lesqx., p. 45, pl. xiv, fig. 3.

Lirjodendron acuminatum, Lesqx., p. T4

Lirviedendron crnciforme, Lesqx., p. 74.

Liriodendron giganteum, Lesqx., p. T4.

Liriodondron intermediom, Lesqx., p. 74.

Liriodendron Meekii, Heer, p. 78,

Liriodendron pinnatifidum, Lesqx., p. 75

Liriodendron primsynm, Nowby., p. 73

Liviodendron semi-alatum, Lesqx., p. 75. it

LiriophyHum Beckwithii, Lesqx., p. 76, pL.x, fig. 1.

Lirigphyllum obcordatum, Lesqx., p. 77,

Liriophyllum populeides, Lesgx., p. 76, pl.xi, fizs. 1, 24

Lomatia abbreviaty, Lesgx., p. 167, pl. x1iii, fig. 17,

Lomatia neutiloba, Lesqx., p. 167, pl. xiii, figs. 11-16, 20.

Lomatia hakewlolia, Losqx., p. 166, pl. xxxii, fig. 19,

Lomatia interrupts, Tesqx., p. 167, pl. x1iii, figs. 18, 19,

Lomatiz mierophylla, Leaqx, p. 187

Lomatia Saportanes, Lesqx., p. 51, pl. iii, fig. &

Lomatia Baportanen, var longifolia, Lesqx., p. 52.

Lomuatia spinosa, TLesqx., p, 106, pl. xliii, fig. 1.

Lomatin terminalis, Lesqx., p. 166, pl. x1iii, figs, 2-7,

Lomatia tripartita, Lesqx., p. 166, pl. xliil, figs. 8§-10.

Lycopodium prominens, Lesqx., p. 187,

Lygodimn Dentoni, Tesqx., p. 188,

Lygodinm neuropleroides, Lesqx., p. 138.

Lygodium trichomanoides, Lesqx., p. 27.

Maereightia crassa, Lesgx., p. 175, pl. xxxiv, fizs. 16, 17.

Magnolia alternans, Heer, p. 72

Magnolia Capellini, Heer, p. 72,

Mugnolia Hilgardiana, Leaqx., p. 238,

Magnolia Nordenskioldi, Heer, p. 202,

Magnolia obovata, Newby., p. 73.

Magnolia speciosa, Heer, p. 72,

Magnolia tonuifolin, Lesqx., p. 78,

Magnolia tenninervis, Lesqx., p. 124, pL. xix, fig. 4.

Magunolia, species, p. 73, pl. xi, fig. 6.

Menispermites acutilobus, Lesqx., p. 78, pl xiv, i, 2,

Menispermites cyelophyllus, Lesqx., p, 79, pl. xv, fiz. 8.

Menispermites grandis, Losqx., p. 80, pL. xv, figs. 1, 2.

Menispermites obtusilobus, Lesyx., p. 78, pl. xv, fig. 4.

Menispermites ovalis, Lesqx,, p. 80, pl. xv, fig. 5,

Menispermites populifoling, Lesagx., p. 70, pl iy, fig. 4.

Menispermites salinensis, Lesqx., p. T8

Mimosites linearifolius, Lesqx., p. 201, pl. xxxvii, firs, 10-13,

Musophyllun complicatum, Tesqx., p. 143,

Myrica acuminata, 1Tng., p. 145,

Myrica alkaling, Tesqx., 1. 149, pL 51vs, figs. 10-15,

Myrica amygdaling, Sap., p. 147, pl. xxvi, figs. 1-4.

Myrica Bolanderi, Lesqx., p. 148,
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Myrica Brongninrti ! Bil., p. 149.

Myricw callicomaefolia, Lesqx., P, 146, pl. xxvi, figs, 5-14,

Myrica Copesnn, Lesqx., p. 145

Myrica dakotonsis, Lesqx., p. 85, pl. iv, fig. 9.

Myrica diversifolia, Lesqx., p. 148, pl. xxv, figa. 6-156; p. 241,
Ppl. 1, fig. 10.

Myrica fallax, Lesqx., p. 147, pl. xxxii, figs. 11-16.

Myrica insignis, Lesqx., p. 150,

Myrien Intiloba, Heer, var, acutilobn, Lesqx., p. 149,

Myrica Ludwigii, Sehimp., p, 145,

Myrica nigricans, Losgx , p. 148.

Myrica obsonry, Lesqx,, p. 145, pl. xxxii, figs. 8-10.

Myrien obtusa, Lesqx., p. 35.

Myrica partita, Lesqx., p. 148.

Myrica polymorpha, Schimp,, p. 146, pl. xxv, figs. 1, 2.

Myvrica rigida, Lesqx., p. 145, pl. xxv, figs. 3, 4.

Myrien Scottii, Lesgx., p. 147, pl. xxxii, fizs. 17, 18,

Myrica Sternbergil, Lesqx., p. 35.

Myriea undnlatn, Lesqx., p. 148,

Myrien Zachariensis, Sap., p. 146, pl. xxv, fig. 5; xlv, figs, 6-9,

Myrics seming, Lesqx., p. 36

My1sine lalifolia, Lesqx., p. 173, pl. xxxviii, fig. 16.

Myrtus oregonensis, Lesqx., p. 254, pl. Iviii, fig. 10.

Nujudopsis runguloss, Lesqx., p- 142, pl. xxiii, ig. 7.

Negundoider acutifolins, Lesqx., p. 83,

Nyssa arctica, Heer, p. 261.

Olea priomissy, Lesqx., p. 168, pl. xxxiii, fig, 1.

Oreodaphne eretneen, Lesqx., p. 55.

Oreodoxites plicatns, Lesqx., p. 122, pl. xviii, figs. 1-4.

Osmunda major, Lesqx., p. 121, pl. xviii, fig. 5.

Osmundn Torellii, Heer, p. 257,

Ostrya betuloides, Lesqx., p. 151.

Palinrus Florissanti, Lesqx., p. 188.

FPalinrus membranacens, Lesgx., p. 85.

Talinrus orbiculatus, Sap., p. 188, pl. xxxvill, £ 12,

Palmocarpont globosnm, Lesqx., p. 144, pl. xxiy, fig. 3.

Pecopteris Nebraskana, Heer, p. 26,

Pecopteris Torellii, Heer, 1. 257.

Persen Lecontenna, Lesgx., p. 53.

Persea Sternbergii, Lesyx., p. 53.

Phragmites alaskana, Heer, p- 141,

Phragmites cretaceus, Losgx., p. 34.

Phyllites amorphns, Tesqx., p. 91

Phyllites betnlafolius, Lesqs., . 86.

FPhyllites Cotinus, Lesqx., p. 91,

Phyllites thoifolinsg, Lesqx., p. 86.

Phyllites rhomboideuns, Lesgx., p. 01

Phyllites nmbonatus, Lesqx., p. 01.

Phyllites Vanonis, Heer, p. 01,

Phyllocladus subintigrifolins, Lesqx., p.80.

Pimelen delicatuln, Lesqx., . 168, pl. xxxiii, figs. 15, 16,

Pinus Florissanti, Lesqx., p. 138, pl. xxi, fig. 13.

TPinus palwostrobns ¥ Ett., p. 188,

Pinus Quenstedti, Heor, p. 88, pL 4, figs. 3, 4. B

Planera longifolia, Lesqx., p. 161, pL xxix, figs. 1-12; xliv, 10.

P'lanera longifolia, var. myricasfolin, Lesqgx., p. 161, pl. xxix,
figs, 15-27.

Plamera Ungerd, Ett., p. 162,

Platanus aceroides, Goepp., p. 227, pl. xlix, fig, 1.

Platanus afiinis, Lesqx., p. 67.

Platanus diminutiva, Lesqx., p. 44,

Platimus dissecta, Lesqx., p. 249, pL1vi, fig. 4; lvii, fige. 1,2

Platanus Guillelmea, Goepp., p. 227.

Platanuns Heerdi, Lesqx., p. 44, pl. i, fig 1; vii, fig. 5.

Platanus latilobe, Newby., p. 50.

Platanus Newberryann, Teer, p. 44,
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Platanus obtusilobs, Lesgx., p. 44,

Platanns primmva, Lesgx,, p. 44,

Poacites lievis, Heer, p. 140,

Podocarpus encenica § Ung., p. 140.

Podogoninm acuminatum, Leaqx., p. 201, pl. x], fig. 9.

Podogoninm americanum, Lesqx., p. 202,

Podozamites angustifolins ¥ Heer, p. 28

Podozamites cauddtus, Leaqx., p. 29,

Podozamites emarginatus, Leagx., p. 20,

Podozamites Maydenii, Lesqx., p. 27,

Podozamites oblongus, Lesqx,, p. 28, pl.i, figs, 10, 11,

Podozamites prieclongus, Lesgx., p. 29.

Populites eyclophyllus? Heer, p. 44,

Populites clegans, Lesqx,, p. 44,

Papulites flabellatns, Lesqx., p. 88

Populites Lancastriensis, Lesqx., p. 44,

Papulites Salishuricefolive, Losyx., p, G0,

Populus arctica, Heer, pp. 158, 225, 260, pL x1vi, figa. 2, 18,

Populus balsamoides, Goepp., p. 248, pl. Iv, figs. 3-5.

Populus balsamoides, var, eximia, Goepp., p. 226, pl. xlvi®,
fig. 10.

Populns balsamoides? Goepp., var. latifolin, p. 158, pl. xxxi,
fig. 4.

Populus? cordifolia, Newby., p. 43.

Populus ¢uneatn, Nowhy., p. 225, pL. xIvix, fig. 5,

Poprelus Debeyana, Heer, p. 86,

Populusdecipiens, Lesqgx., p. 225,

Populus elliptica, Newby., p. 48,

Populug eximia, Gospp., . 226

Papulus Heerii, Snp., p. 157, pl. xxv, figa, 1-5; xxxi, fig. 11

Populus glandulifera, Meer; p. 226, pl. xlvis, fga. 3,4,

Popu lus latior tromeata, A. Br., p. 226, pl. xIvi, fig. 14,

Populus litigiosn, Heer, 1, 43,

Populus microphylla, Newby., p. 43,

Populus oxyphylly Sap., p. 159, pl xxxviii, figs. 9-11

Populus Richardsoni, Heer, pp. 154, 224, 260

Populus Zaddachi, Hoeer, pp. 158,225, pl. xxxi, fig, 8.

Porvana Speirii, Lesqx , p. 172, pl =xviii, fig, 15,

Porana tenuis, Lesqs., p. 173,

Potamogeton genioulatus, A, Br, p. 142,

Potatogeton ? verticillotus, Lesgx., p, 142, pL xxiii, fige. 5, 6,

Protevides daphnogenoides, Heer, p 50,

Proteoides grovillemformis, Heer, p. 80,

Protevides lancifoling, Heer, . 50

Protophylhnmn erednevioides, Lesgx., p. 00, pl. ii, figa, 1-3.

Protophyllum Haydenii, Lesqgs., p, 80,

Protophyllum Leconteanum, Lesqx., p. B0

Protopliyllom minus, Leaqx., p. 89, pl.iv, fig. 6.

Protoplisllum Madgei, Lesqx., p. 00,

Trotophy lum wultinerve, Lesgx., p. 8.

Protophyllum ragosnm, Lesqgx., p. 90,

Protophyllen nebrascense, Lesqx., p. 89,

Protophyllum quadratom, Lesgx., p. 80,

Pryfophylum Sternbergii, Lesqgx., p. 80,

Fronns cretaces, Loesox,, p- 86,

Pruvins dukotensis, Lesqx., p, 207, pl. xlvis, fig. 8.

Pienpstrobus nobruscensis, Lesgx., p. 01,

Pteris erosa, Leagx,, p, 121, pl. xix, fig. 1.

Pleris psendospennreformis, Lesgx., . 188,

Pterocarya nmericana, Lesgx., p. 102,

Pyrus cretacea, Newby., p. £6.

Qunercus antiqua, Newby., p. 41

Querens Brewerl, Lesqx,, po 246, pl, liv, figs. 5-9.

Quercns castunvopsis, Lesgx., p. 155, pl. xxviii, flg, 10.

Querens convexa, Lesqx., p. 265, pL xivh, figs. 5, 6,

Querens cuncitn, Newby., p. 41.
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Quercus dakotensis, Lesqx., p- 39

Quercus Dallil, Lesqgx., p. 200,

Quercus Dentoni, Losqx., p. 224, pL x1viii, figs, 1,11.

Quereus drymeja, Ung., pp. 154, 245, pl. xxviii, fig. 12; liv,
fg. 4.

Quereis Blisworthiona, Lesqx., p. 39,

Quercus elana, Tng., p. 156, pl. xxviid, figs. 11, 1%

Querdnd farcinervis, Rossm, p. 244, pl Lili, figs. 8-14; liv,
figs. 1, 2.

Querens Iaidingeri, Wht., p. 163.

Quercns hexagonn, Lesyx., p. 89,

Quercns Morrisoniansg, Lesqx., p 40, pl =vii, figs. 1, 2

Quercus mediterranea, Ung., p. 168, pl. xxviii, fig. 9.

Quercus neviitolit, AL B, p. 155, pl xxxi, fig. 12,

Querens Olafscni, Heer, pp. 224, 245, pl. xlviii, ig. 4 1 v, fig. 3.

Quercns Osbornii, Lesigx., p. 154, pl. xxxviii, fig. 17.

Querens poranoides, Tesgx., p, 40,

Quercus psendo-alnos, Bk, p. 244, pl i, figs. 1-7.

Quercus pyrifolio, Lesqx., p. 164, pl. xxviii, fig, 14,

(uercus salicifolia, Newhy., p. 40.

Quercns seren, Ung, p. 1630

Quercus sinuatn, Newlby., p- 4L

Rhamnug deformafus, Lesqx., p. 126, pL xx; fig. 6.

Rhamunus notutus ? Sap., p. 180, pl. xxxviii, fie, 15.

Rhamnus olemfolius, Lesgx., p. 180, pL. xxxviii, fig, 14,

Thamnus pranifoling, Lesqx.; p. 85, i

Rhamnus tenax, Lesox., p. 85,

Rhuos nenminnta, Lesgx., p. 18, pl. x1ii, figs. 1417,

Rhus enssioides, Lesqx., p, 103, pl. 31, fle, 11,

Rhus coriarioides, Lesqx., p. 198, pL x1i, fig. 3.

Rhus featerna, Lesgx., po 192, pl.ox1i, figs. 1, 2,

Fhus Taydenit, Lesgx., p. 178,

Rhus Hilliz, Lesqx., p- 104, pl x1i, figs, 12-15,

Rhns roswefolia, Leaqx., p. 106.

Rhus subrhomboidalis, Lesqx., p. 195, pl. xi, figs. 16-19.

Rhus tvifoliaides, Lesqx,, p. 106,

Rhus vexans, Lesqx.; p. 193, pl. «li, fig. 20

Rhug Winchellii;, Lesgs., p- 236,

Rasy ITilliw, Lesqx., p. 100, pl. x1, figs. 16,17,

Salix amygdaleiolin, Lesqx., p. 156, pl. sxxi, figs. 1,2,

Balix angustn, AL Br., pp. 157, 247, pl. 1v, fig, 6.

Salix cuneata, Newby., p. 42

Salix elongata, 0. Weh., p. 157.

Salix flexuosh, Woewhy., p. 42,

Salix integra ! Goepp,, p. 248, pL1v, fig. 7.

Salix Libhoyi, Lesqx., p. 156, pL xxxi, fig. 3.

Salix media, eor, p. 167

Salix Meekil, Newby , p. 42,

Salix nervillosa, Heer, p. 41,

Balix protemfolin, Lesqx., p. 42, pLi, figs, 14-18; xvi, fig. 3.

Salix Reana, Heer, p. 261,

Salix variang, Goepp., p. 247, pl Iy, fig, 2.

Balvinin Alleni, Lesqx., p. 186, pl. xxi, figs, 10, 11.

Salvinia cyelophylly, Lesqs., p. 136,

Santalum americanum, Lesqx., p. 104, pL x<xii, fig. 7.

Sapindus angustitolius, Lesqx., p. 181, pl. xxxvii, figs, 1-8;
xxxix, figr 13

Bapindus corinveus, Lesgx., p. 181

Sapindus-Dentoni, Lesqx., p. 181

Sapindus infloxus, Lesqgx,, p. 182, pl. xxxii, fig. 2,

Sapindus lancifoling, Lesqx., p. 182, pl. xxxil, Ags. 8-0; xxxvii,
fig 9.

Sapindus Morvisoni, Lesqx,, p. 83, pl. xvi, fige. 1, 2,

Sapindus obtusifolins, Lesqx., pp. 181, 235, pl, x1viii, figs, 5-7.

Sapindns stellavkefoling, Lesqx., p. 18L

Sapotacites Haydenii, Nowby., p. 69,



INDEX, 283

Bassafras nentibobuim, Lesqsx., p. 56, pl. v, figa. 1-5. Thuites eallitring, Ung., p. 185

Sassafras (Avaliopsis) oretacenm, Newhy., p. 56, Thuites (Chamaecyparis) alaskensis, Lesqx., p. 257,
Bussafras (Araliopsis) dissectum, Lesgx., p. 57. Thuites crassus, Lesqx., p. 82

Sassafras (Araliopsis) Hurkerinnum, Lesgx., p. 67. Thuya Garmani, Lesgx., p. 139,

Bussufras (Araliopsis) mirabile, Lesqx., p. 50. Tilia antiqua, Newhy., p. 283.

Sassalrns Mudel, Lesqx., p. 58. Tilia pupulifolia, Lesqx., p. 170, pl. xxxiv, figs. 3, 9.
Bassafvas (Araliopsis) oblusnm, Lesqxs., pp. 56, 66, Todea Saporfanea, Lesqx., p. b1

Sassafrs (Arvaliopsis) platancides, Lesqx., p. 58 pl vii, fig. 1. | Torreya oblunceolats, Lesqx., p. 30, pl. i, fig. 2.

Sassafras (Arvaliopsis) recurvatnm, Lesgx., p. 67. Typha latissima, AL Br., p. 141, pl. xxiii, figs. 4, 4°.
Saasalras (Araliopsis) subintegrifolinm, Lesqx., p. 69 Ulmus Brannii, Heer, p. 161, pl. xxvii, figs. 1-4, 8.
Sequoin aflinis, Lesyx., p 138 Ulmus Brownellil, Lesyx., p. 160, pl. xxviil, figs. 2, 4.
Sequoia angustifolia, Lesqx., pp. 188,240, pl. L fig. 5. Ulmus ealifornica, Lesqx., p. 265, pl. xIv?, figs. 3,4, 7,
Sequoia eondita, Lesgx., p 32, pl. 1, figs. 5, 7, 0. Ulmus Hillie, Lesqzx., p. 160, pl. xxviii, figs. 1-3.

Sequoia fastiginta? S, p. 3L Ulmus psendo-americans, Lesqx., p. 249, pL liv, fig. 10.
Sequoin formoss, Lesqx., p. 83, TUlmus serbifilia, Ung., p. 260,

Sequoin Heverii, Lesqx., p. 198 Ulmns tenuninervis, Lesqx., p. 160,

Sequoin Lungsdorfii, Brgt., pp. 138, 223, 240, pl. 1, fige. 2-4. Vacelnium reticulatum ¥ Al Br., pp. 176, 261.

Sequoia Reichenbachi, Heer, p. 81, Viburnum asperum, Newby., p. 230.

Spluevia myvice, Lesqx., p. 185, Viburnum dakotensis, Lesqgx., p. 281, pl, xlvis, fie, 0,
Sphenoptoris corrugata, Nowby., p. 26, Viburnum Dentoni, Lesqx., p. 231, pL xlix, figy. 2, 3.
Sphenopteris Guyottil, Lesqx., p. 187, pl. xxi, figs. 1-7. Viburnum Nordenskisldi, Heer, p. 280, pl. xlvis, fig. 6, 7.
Staphylen nenminata, Lesqx., p. 183, pl. xxxvi, figs, 14, Weinmannia Haydenii, Lesgx., p. 178, pL xlii, figs. 1-7.
Sterenlin apertny Lesqx., pu82, pl.x, flas. 2,3, Weinmannia integrifolis, Lesqx., p. 178, plL xlii, figs. 8-13,
Srerculia lugubris, Lesqx., p. 81, pl. vi, fizs. 1-8. Weinmannin obtusifolia, Lesqgx., p. 178, pL xli, figa. 4-10.
Ster¢ulia modesta, 8ap., p. 125, pl. xx, fig. 5. Widdringtonia lingumfolia, Lesqx., p. 189, pl. xxi, figs. 14, 148
Stervulin obtusilobs, Lesq., p. 82, pL viii, fig, 3. Zanthoxylon spiresfolinm, Lesqx., p. 186, pl. x, figs. 1-3.
Steveulin vigida, Lesqgx., p. 179, pl, xxxiv, fig, 12 Zizyphus Beckwithii, Leaqx., p. 126, pl. xis, fig 5,
Paxires Olriki? Heer, p. 240, pl. 1, figs. 6, 6% Zizyphus cinnamomoides, Lesqx., p. 180.

Tuxodinm distichim miocenum, Teer, pp. 139, 203, Zonarvites digitatus, Gein., p. 25.

Tetranthern preccursoris, Lesqx., p. 228, pl xlviii, fig. 2. |
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COretaceous. PLATE

Fignres.
1,1a. Gleichenia Nordenskioldi, Heer, . 26.

2 Torreya oblaneeolata, Lesqx., p. 80,
3,4, Pinus Quenstedti, Heer, p. 33.
5-7,9. Sequoia condita, Lesqx., p. 32,
6-6b, Glyptostrobus gracillimus, Lesqx., p. 32
8-8a., Inolepis? species, p. 35,
10,11. Podozamites oblongns, Lesqx., p. 28
12, 13. Ficus laurophylla, Lesqx., p. 49
14-16. Salix profeefolia, Lesqx., p.42.
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Cretaceous. PLATE 11.

Figures.
1-3. Profopliyllum crednerioides, Lesqx,, p.90,
4. AspidiophyHuin platanifolinm, Lesqx., p. 88,
5 Andromeda affinis, Lesqx., p, 60,
6,6 a. Fagus cretaces, Newby., p. 37,
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Oretaccous. PLATE III.
Figures.

1. Platanus Heerii, Lesgx., p. 44
2. Ampelophyllum attenvatum, Lesqx., p. 68.
3,4. Cissites harkerianus, Lesqx., p. 67,
5,6, Hedera platanoiden, Lesqx., p. G5.
7. Tlex strangulata, Lesqx., p. 84.
8. Lomatia Saportanea, Lesqx., p. 51.
9,10. Laurus protemfolia, Lesqx., p. 52,
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COretaceous. PLAT E I Wi

Figures,
1,2, Dryophyllum latifolinm, Lesqx., p. 37,

3. Hamamelites cordatus, Lesqx., p- 71,
4. Mewmispermites populifolius, Lesqx., p. 79.
5. Homamelites kansascanus, Lesqx., p. 70.
6. Protophyllum minus, Lesqx., p. 89,
7. Hedera Schimperi, Lesqx., p. 65,
8. Dryophyllum Holmesii, Lesqx,, p. 38,
9, Myriea dalkotensis, Lesqx., p. 35.
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Cretaceous. PLATE V.

Figures,
1.5. Sassafras acutilobum, Lesgx., P, 56,
2. Cissites Heerii, Lesqx., p. 68,
3, 4. Cissites acuminatus, Lesqx., p. 67.
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Oretaceous, PLAT E V L.
i‘imrea.
1-3. Sterculia lugubris, Lesqx., p. 81.
4. Aralia Towneri, Lesqx y P 62,



PLATE V1

U, 5. GEOL SURVEY OF THE TERRITORES. CRETACEOWS.

=

b

IE

y —
i
e

GBS G T Ginclaic & Son L5, Fldlada






g o
| LA

o ”-j‘ T

| =
‘-llli."\‘ll

u-#"-.




Cretaceous. PLATE VI i

Figures,
1. Sussafras (Araliopsis) platanoides, Lesqx., p. 58.
2,3, Aralia radiata, Lesqx., p-64. T
4, Aralia tenuinervis, Lesqx., p. 63.
5. Platanus Heerii, Lesqx., p. 44.
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Cretaceous. PLATE Y I1¥1.

Figuros,
1,2, Aralia Saportanea, Lesqx., p. 61.
3. Sterculia obtusiloba, Lesqgx., p. 82,
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Uretaceous. PLATE I1X.

Figures.
1,2. Aralia Saportaneca, Lesqx., p. 61..
3-5. Aralia conerete, Lesgx., p. 64.
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Oretaceous. PLATE X.

Figures.
1. Liriophyllum Beekwithii, Lesqx., p. 76.
2,3, Sterculia aperta, Lesqx., p. 82.
4. Leguminosites ¢ultriformis, Lesqx., p. 86.
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Oretaceous. PLATE XI.

Figures.
1,2. Liriophyllum populoides, Lesqx., p. 76,
3,4. Aralia formosa, Heer, p. 60.
5. Carpites liriophylli, Lesgx., p. 77.
6. Magnolia species, p.73.



i ; CRETACEOUS. PLATE X1
U.8. GEOL. SURVEY OF THE TERRITCORIES

ALM Riddly, del. Thoe: Binlasr & Soa, Livs









Cretaceous. PLATE X_ I1.

TFigures,

1. Aspidiophyllum trilobatum, Lesqx., p. 87.
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Oretuceous. PLATE XIITI.

TFignres,
1-5. Aspidiophyllum trilobatnm, Lesgx., . 87.
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Cretaceous. PLATE XIV.

Figures.
1. Aspidiophyllum trilobatum, Lesqx., p. B7.
2. Menispermites acufilobus, Lesqx., p. 78,
3. Liquidamabar integrifolinm, Lesqx., p. 45.
4. Ficus distorta, Lesqx., p. 48.
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Oretaceous. PLATE X V.
Figures. .
1,2. Menispermites grandis, Lesqx., p. 80,
3. Menispermites eyclophyllng, Lesqx., p. 79,
4. Meunispermites obtnsilobus, Lesgs., p. 78.
6. Menispermites ovalis, Lesqx., . 80,
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Oretaceous. " PLATE

Figures.
1,2. Sapindus Morrisoni, Lesqx., p. 83,
3. Balix protewcfolia, Lesqx., . 42,
4. Laurus modesta, Lesqx., . 52
5. Tiens Beckwithii, Lesqx., p. 46,
6, Laurus protemfolia, Lesqx., p. 52.
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Oretaceous. PLATE XVII.

TFigures.
1,2. Quercus Morrisoniana, Lesqx., p, 40.
3,4. Yicus Beckwithii, Lesqx., p. 46.
5,6, Fiens magnolirefolia, Lesqx., p. 47
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Hocene. ' PLATE XVIII.

Figures.
1-4 . Oreodoxites plicatus, Lesqx.,p. 122,
5. Osmunda major, Lesqx., p. 121.
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Eocene. LATE XIX.

Tignras,
1. Pteris erosa, Lesgx., p. 121
2. Gymnogramma Haydenii, Lesqx., p. 122,
3,4. Aralia pungens, Lesqx., p. 123,
5, Fizyphus Beckwithii, Lesqx., p. 125,
6. Magnolia tenuinervis, Lesqx., p. 124,
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Focene. PLATE

Figures.
1-3. Fraxinns eocenica, Lesgx., p. 123
4. Anona robusta, Lesqx., . 124,
5. Bterculia modesta, Sap., p. 125.
6. Rhamnus deformatus, Lesqx., p. 126,

XX.
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Oligocene. PLATE XXI.

Figures.
1,7, Sphenopteris Guyottii, Lesgx,, p. 157,
#. Adiantites graeillimus, Lesqx., p. 137,
9, Fontinalis pristina, Lesqx., p. 135,
10,11, Salvinia Alleni, Lesqx., p. 136.
12, Chara? glomerata, Lesqx., p. 135
13, Pinus Florissanti, Lesqx., p. 138,
14, 14a. Widdringtonia lingnmeiolia, Lesqx., p. 139.
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Oligocene. PLATE XX Il

Figures,
1-6. Glyptostrobus Ungeri, Heer, p. 130,
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Oligocene. PLATE XXIII.

Figurea.
1-3. Cyperites Haydenii, Lesqx., p. 140,
4,4a. Typha latissima, Al, Br., p. 141,
H,6. Potamogeton verticillatus, Lesqx., p. 142,
7. Najadopsis rugnlosa, Lesqx., p. 142,
8. Lemna peniecillata, Lesqx., p. 143,
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Oligocene. PLATE XXI1V.
TFigures. 2
1-2a. Flabellaria Florissanti, Lesqx.; p. 144,
3. Palmocarpon f globosnm, Lesqx., p. 144
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PLATE XXV,

Oligocene.
Figures,
1-2. Myrica polymorpha, Schp., p. 146.
3,4, Myrica rigida, Lesqx., p. 145.
5, Myriea Zachariensis, Sap., p. 146
6-15. Myrica diversifolia, Lesqx., p. 148,
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ONigocene. - PLATE XXVI.

Figures.
1-4. Myrica amygdalina, Sap., p. 147,
5-14, Myrica callicom:folia, Lesqx., p. 146.
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Oligocene. PLATE XXWVII.

Tigures.

1-4,8. Ulmus Braunii, Heer, p. 161

5-7,9. Fraxinus Libbeyi, Tesqx., p- 171
10, Carpinns attenuata, Lesqx., p. 152
11. Betula Florissanti, Lesqx., p. 150.

12-14. Carpinus fraterna, Lesqx., p. 152,
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Oligocene. PLATE XXVIII.

Figures.
1,3. Ulmns Hilliw, Lesqx., - 160.
2,4. Ulmus Brownellii, Lesqx., p- 160,
5,6. Fraxinus abbreviata, Lesqx., p. 170,
7,8. Alnus truneata, Lesqx., p- 150.
9. Quercus mediterranea, Ung., p.153.
10. Quercus castancopsis, Lesqx., p. 155.
1T 13. Quereus eliena, Ung., p. 155.
12. Querens drymeja, Ung., p. 154,
14. Quercus pyrifolia, Losqx., P 154,
15. Porana Bpeirii, Lesqx., p. 172.
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Oligoeene. PLATE XXI1X.

Figures.
1-13. Planers longifolia, Lesqx., p. 161.
14-27. Planera longifolia var, myricmfolia, Lesqx., p. 161,
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Oligocene. PLATE XXX.

Figures.
1-8. Populus Heerii, Bap., p. 167,



TERTIARY.

PLATE XXX

L\

/ § oA
Lt
Ry 1 \
<

=l
4 A

S, GEOL,SURVEY CF THE, TRREITORIES

£l

AlLM, Riddy






'T
l-'—l ' AL




Oligocene. PLATE XXXI.

Figures.
1,%2. Salix amygdalifolia, Lesqgx., p. 156,
3. Salix Libbeyi, Lesqx., p. 156.
4, Populus balsamoides. Ieer, var. latifolia, p. 158.
7. Cercis parvifolia, Lesqx., . 201
8. Populus Zaddachi, Heer, p. 158,
9,10. Celastrinites elegans, Lesqx., 1, 185,
11. Populus Heerii, Sap., p. 157,
12. Quercns neriifolia? Ung., p. 155.
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Oligocene. PLATE XXXII.

Figures.
1. Liguidambar Europzum, Al Br., p. 159,
9, Bapinduos inflexus, Lesqx., p. 182.
3-6. Sapindus lancifolius, Lesqx., p. 182.
7. Santalum americanum, Lesqx,, p. 164
8-10. Myrica obseura, Lesqx., p. 145.
11-16. Myriea fallax, Lesqx., p. 147.
17, 1%, Myrica Scotlii, Lesqx., p. 147,
19. Lomatig halewmfolia, Lesqx., p. 166.
20, Antholithes obtusilobus, Lesqx., p. 203.
21. Banksites lineatus, Lesqx., p. 165,
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Oligocene. PLATE XXXIII.

Figures,
1. Olea premissa, Lesqx., p. 168,
24, Celastrus fraxinifolins, Lesqx., p. 184,
5, 6. Fraxinos Heerii, Lesqx., p. 169.
7-12. Fraxinus mespilifolia, Lesqx., p. 169,
13,14, Fraxinus myric®folia, Lesqx., p. 170.
15, 16. Pimelea delicatnla, Lesqx., p. 168,
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Oligocene. PLATE XXXIV.

Yigures.

1,2. Diospyros brachysepala, Al, Br., p. 174.
3. Diospyros Copeana, Lesqx., p. 175.
, 9. Bumelia TF'lorissanti, Lesqx., p. 174.
, 7. Dalbergia cuneifolia, Heer, p. 200,

o sl == 2

,9. Tilia populifolia, Lesqx., p. 179.

10,11. Andromeda delicatula, Lesqx., p. 175,
12, Sterculia rigida, Lesqx., p. 179,

13-15. Antholithes amwenus, Lesqx., p. 203.

16,17, Macreightia crassa, Lesqx., p. 175.
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Oligocene. PLATE XXXYV.

Figura,
1. Aralia dissectn, Lesqx., p. 176.
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Oligocene. PLATE XXXVI.

Figures.
1-4. Staphylea acuminata, Lesqx., p. 183.

5. Dodonea seeds, p. 182,
6,9. Acer indivisum, Lesqx., p. 180.
7,8. Acer species, p, 181.
10. Cratmgus acerifolia, Lesqgx., p. 198.
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Oligocene. PLATE XXXVII.

Figures.
1-8. Bapindus angustifolins, Lesqx., p. 181,
9. Bapindus lancifolius, Lesqx.,, p. 182,
10-13. Mimosites linearifolius, Lesqx,, p. 203,
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Oligocene, PLATE XXXVIII.

Figures.
1. Tex grandifolia, Lesqx., p. 187.
2-5. Ilex quercifolia, Lesqx., p. 186.
6, Cinnamomnm Seheuchzeri, Heer, p. 165,
7,8, Celtis McCoshii, Lesqx., p. 163.
9-11. Popnlus oxyphylla, Sap., p. 159.
12. Palinrus orbiculatus, Sap., p. 185.
13. Evonymus flexifolius, Lesqx., p. 183.
14. Rhammnus oleefolius, Lesqx., p. 189,
15.. Rhamnus notatus ¢ Sap., p. 180,
16. Myrsine latifolia, Lesqx., p. 173,
17. Quercus Osbornii, Lesqx., p. 154,
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Oligocene.

Figurea.

1213

PLATE XXXIX.

Carya bilinica, Ung., p. 191.

. IMowers of Alnus, p. 151.

. Carya rostrata, Goepp., p. 191.

. Juglans costata, Ung., p. 190,

. Carya Bruckmanni? Heer, p. 191,

Leguminosites serrulatus, Lesqx., p. 202,
Cytisus modestus, Lesqx., p. 200,

2. Bapindus angustifolius, Lesqx., p. 181,
. Cytisus Florissantianus, Lesqx., p. 200.
. Acacia septentrionalis, Lesqx., p. 203,

Legnminosites species, p. 203,
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Oligocene. PLATE XL.

3. Xanthoxylon spiremfolium, Lesqx., p. 196.
.5, Ilex knightiafolia, Lesqx,, p. 188,

7. Ailanthus longepetiolata, Lesqx., p. 197,
8. Hedera marginata, Lesqx., p. 177,
9, Podogoninm acuminatum, Lesqx., p. 201,

10, Celastrus fraxinifolius, Lesqx., p. 184,

11, Amelanchier typica, Lesgx., p. 198,
12-15, Amygdalus gracilis, Lesqx., p. 199,
16,17, Rosa Hilli, Lesqx., p. 199,

18, Carpites milioides, Lesqx., p. 204,

19, Carpites gemmaceus, Lesqx., p. 204
20,21, Antholithes improbus, Lesqx., p. 204.
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Oligocene. PLATE XLI,

Figures.
1,2. Rhus fraterna, Lesqx., p. 192,
4. Rhus coriarioides, Lesqx., p. 193.
4-10. Weinmannia obtnsifolia, Lesqx., p. 178.

11. Rhus cassioides, Lesqx., p. 193,

12-15. Rhus Hillise, Lesqx., p. 194,

16-19. Rhus subrhomboidalig, Lesqx., p. 195.
20. Rhus vexans, Lesqx., p. 195.
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Oligocene. : PLAT E XLI 1:

Figures, _ <
1-7. Weinmannia Haydenii y Losgx., p. 178,
8-13. Weinmannia integrifolia, Lesqx,, p, 178,
14-17. Rhus acuminata, Lesqx., p. 194,
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Oligocene. PLATE XLIII.

Figures,
1. Lomatia spinosa, Lesqx., p. 166.
2-7. Lomatia terminalis, Lesqx,, p. 166.
8-10. Lomatia triparfita, Lesqx., p. 166.
11-16,20. Lomatia acutiloba, Lesqx., p. 167,
17, Lomatia abbreviata, Lesqx., p. 167.
18,19. Lomatia interrupta, Lesqx., p. 167,
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Oligocene. PLATE XLIV.

Figures.
1-3. Fieus Ungeri, Lesqx., p. 163,
4. Ticns tenuinervis, Lesqx., p. 164,
5, Tlex maculata, Lesqx., p. 186.
6. Amygdalus gracilis, Lesqx., p. 199,
7-0. Ficus alkalina, Lesqx., p. 164,
10. Planera longifolia, Lesqx., p. 161,
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Oligocene. PLATE XLV. A.

Figures.
1-5. Apocynophyllum Seadderi, Lesqx., p. 172,
6-9. Myrica Zachariensis, Sap., p. 146,

10-15. Myrica alkalina, p. 149,

Oldest pliocene, PLATE XL Y. B.

Figures,
1. Aralia acerifolia, Lesqx., p. 265.
2. Cercocarpus antiquus; Lesqx., p. 265.
3,4, 7. Ulmus ealiforniea, Lesqx., p. 265.
b, 6. Quercus convexa, Lesqgx,, p. 265.
B8,9. Aralia Zaddachi? Heer, p, 265.
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Miocene. Bad Lands. PLATE XLVI.

Fignres.
1-1e. Glyptostrobus Europmus, var, Ungeri, Heer, p, 222,
2-13. Populus arctics, Heer, p. 225,

14, Populus latior var. truncata, Al, Br. p- 226.
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Miocene. Bad Lands, PLATE XLVI A.

Tigures.
1-2. Aspleninm tenerum, Lesqx., p. 221, ~
3,4. Populus glandulifera, Heer, p. 226,
5. Populus cuneata, Ny., p. 225,
6,7. Viburnum Nordenskisldi, Heer, p, 230,
8. Prunus dakotensis, Lesqx., P. 237,
9. Viburnum dakofense, Lesqx., p. 231.
10. Popnlus balsamoides var, eximia, Goepp., p. 226.
11. Juglans nigella, Heer, p. 235.
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Miocene. Bad Lands. PLATE XL VII.

Figures.
1,5. Ficus artocarpoides, Lesgx., p. 227,
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Miocene. Bad Lands. PLATE XLVIII.

Figures.
1,11. Quercus Dentoni, Lesqx., p. 224,
2. Teteanthera pracursoria, Lesgx., p. 223,
3. Equisetum globulosum, Lesqgx., p. 232,
4. Quercus Olafseni, Heer; p. 224,
-7, Sapindns obtusifoling, Lesqx., p. 235,
8-108. Cinehonidium ovale, Lesqx., p, 220,
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BMiocene. Bad Lands. PLATE XL IX.

Figores.
1. Platanus aceroides, Goepp., p. 227.
2,3. Viburnmm Dentoni, Lesqx., p. 231,
4. Corylne McQuarrii, Forbes, p, 223,
5. Aralia acerifolia, Lesqx., p. 232.
6, 7. Acer gracilescens, Lesqx., p. 234,
8,9. Acer arcticum, Heer, p. 233.
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Miocene.  California, Oregon. PLATE L.
Figures,
1. Lastrama (Goniopteris) Iischeri, Heer, p, 239,
?-4. Sequoia Langsdortii, Brgt., p. 240.
5. Bequoia angustifolia, Lesqx., p. 240,
6,60, Taxites Olriki, Heer,, p. 240.
7. Equisetum, species, p, 230,
8. Equisetum, species, p. 220,
9. Geonomites Schimperd, Lesqx,, p. 241,
10. Myrica diversifolia, Lesqx., p. 241.
11. Alnus carpinoides, Lesqx., p. 243,
12. Betula parce-dentata, Lesix., p. 242,
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Mioeene. California, Oregon. PLATE L 1.

Tigures,
1-3. Alnus corrallina, Lesgx., p. 243.
4, 4a,b. Alnus earpineides, Lesqx., p. 243,
6. Betuly elliptica, Sap., p. 242,
7,8, Ailanthus ovata, Lesqx., p. 254.
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Miocene. California, d;'egon. PLATE LII.

Figures.
1,3-7. Castanea Ungeri, Heer, p. 246.

2. Castanea atavia, Ung., p. 247,
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Miocene.  California, Oregn. PLATE LITT.
Tgures.
1-7. Quercus Pseudo-Alnus, Eit., p. 244.
8-14. Quercus farcinervis, Rossm., P 244,
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Miocene. California, Oregon. PLATE LIV.
Figures.
1, 2. Quercns furcinervis, Roasm., p, 244,
3. Quercus Olafseni, Heer, ., 245,
4. Quercus drymeja, Ung,, p. 245.
5-9. Quereus Broweri, Losqx., p. 246,
10, Ulimus pseudo-americana, Lesqx., p. 249,
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Miocene. California, Oregon. PLATE LV,

Tigures,
1. Grewia anriculata, Lesgx., p, 2562,
2. Balix varians, Goepp., p. 247.
3-6. Populus balsamoides, Goepp., p. 248
6. Salix angusta, Al Br., p. 247,
7. Halix integra ¥ Goepp,, p. 248,
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Miocene. California, Oregon. PLATE LV L.

Figurea,
1-3. Fiens asimingtfolia, Lesqx., p. 2all,

4, Platanus dissecta, Liesqx., . 2490,
6,6. Juglansf Debeyana, Lesqx., p. 253.
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Miocene. California, Oregon. P LATE LVII.

Fipures;

1,2. Platanus dissecta, Lesqx., p. 249,
3. Laurus Californiea, Lesqx., p. 252,
4. Colutea? Boweniana, Lesqx., p. 255,
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Miocene. California, Ovegon. P L ATE L VIII.

Figares,
1-3. Lanrns grandis, Lesax., p. 251.
. Laurus prineeps, Heer, p. 250,
4,5. Lanrns salicifolia, Lesqx., p. 251,
6-6. Lauras californiea, Lesqgx., p. 262,
9. Cinnamomum affine, Lesqx., p. 252,
10, Myrtus oregonensis, Liesqx., p. 254,
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Miocene. California, Oregon. P Li A TH LIX.

Figures.
1-4. Acer trilobatum, var. produefum, Heer, p. 2563,
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