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LETTER TO THE SECRETARY.

Orrice U. 8. GroLocical SURVEY oF THE TERRITORIES,
Washington, D. C., March 1, 1874.

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

This elaborate memoir of Professor Lesquereux will be indispensable
to every student of the geology of the West, and will reflect great credit on
the survey at home and abroad, and its immediate publication is earnestly
requested.

Very respectfully, your obedient servant,
F. V. HAYDEN,
| United States Geologist.
Hon. C. Deravo,

Secretary of the Interior.
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Corumsus, Onro, February 12, 1874.

Dear Sir: I send you herewith my report on the fossil flora of the Cre-
taceous Dakota group.

Allow me to gratefully acknowledge the assistance received from you in
the preparation of this memoir. The opportunity offered to me of exploring
the more interesting localities where the materials for this work have been
obtained was especially of great advantage. It enmabled me to become ac-
quainted with the geological distribution of the formation; to study the vege-
table remains, and to compare their various forms in places where they were
more abundant; to recognize their local disposition, and thus to solve many
questions which, without this advantage, would have been left indefinite.

Very respectfully, yours,

L. LESQUEREUX.
Prof. ¥. V. Havpex,

United States Geologist, Washington, D. C.
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ON THE FOSSIL PLANTS OF THE CRETACEOUS DAKOTA GROUP OF THE
UNITED STATES.

§ 1.—THOE DISCOVERY OF THE FOSSIL PLANTS.

From the beginning of his explorations for the Geological Survey of the
Western Territories, Dr. F. V. Hayden had remarked a formation of reddish
and yellow sandstone, with variously colored clays, seams of impure lignite, .
and remains of fossil plants, the whole group holding a position at the base
of the Cretaceous series of the Northwest. Already in 1853 he had obtained
a number of specimens of leaves of exogenous and dicotyledonous plants,
referable, according to his statements of that time, if not to species, at least to
genera still represented in our flora, or, as he said,' closely resembling those of
some of the higher types among our existing dicotyledonous forest-trees. TIn
1856 and 1857 the same geologist, then assisted by Professor Meek, found
new specimens of these fossil plants in Nebraska; and later in their explora-
tions of Kansas, undertaken in common for the purpose of studying the same
formation which some geologist had referred to the Trias? they still discov-
ered in that State a number of leaves of the same kind, They morcover as-
certained that the Kansas formations are in exact correlation, in all their geo-
logical characters, with No. 1 of their Nebraska section, now bearing the name
of the Dakota Group. From a number of specimens these dicotyledonous
leaves of Kansas were recognized as identical with some which had been
formerly seen in abundance in strata of this Dakota group at the mouth of
the Big Sioux River and at the Blackbird Hills, on the Missouri River, in
Nebraska. Among these leaves especially were specimens of a trilobate leaf,
mentioned by Mr. Hawes, as found in the measures which he referred to the
Trias of Kansas, and which had been exhibited at the Baltimore meeting of
the Association for the Advancement of Science. In the discussion on the
age of the formation where these fossil plants had been recognized, the dis-
coverers, Messrs. Meek and Hayden, remark, in the same paper, that these

1 American Journal of Seience and Arts, vol. sxvil, No. 79, 1850, p. 32,
2 Triag of Kansas, by F. Hawn, Trans. 8aint Louis Academy of Science, vol. I, p. 171.
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leaves certainly belong to a higher and more modern type of dicotyledonous
trees than has yet been found even in Jurassic rocks, and that therefore the
formation could not beof Triassic age. And though they recognized it in imme-
diate superposition to Upper Carboniferous or Permian rocks, they persisted in
the former opinion of Doctor Hayden, that the red sandstones of the Dakota
group were of Cretaceous age. Some sketches of these plants had been
sent to Prof. O. Heer, of Switzerland, and in the meanwhile the whole coltec-
tion of the leaves had been subjected to the examination of Doctor Newberry,
who wrote, ““that they did include so many highly organized plants, that
were there not among them several genera exclusively Cretaceous, he should
be disposed to refer them to a more recent era.” After remarking that these
plants did not represent any vegetable type older than Cretaceous ones, he
says that the species, though probably all new, are closely allied to the Cre-
taceons species of the Old World. He refers them to the following genera:
Sphenopteris, Abictites, Acer, Fagus, Populus, Cornus, Liriodendron, Pyrus,
Alnus, Saliz, Magnolia, Credneria, and Ettingshousenia ; this last represented
by that peculiar trilobate leal mentioned above, which from better and more
numerous specimens has been since admitted as referable to the genus
Sassafras.

The discussion on the age of the Dakofa group, which was then con-
sidered as Triassic by Messrs. Swallow and Hawn, and as Jurassic by
Professor Marcou, was then complicated by the opinion of Professor Heer,
who, answering Doctor Hayden’s letter after the examination of the sketches
sent to him, stated : That although one of the outlines resembles a Cretaceous
genus, (Credneria,) the nervation being obscure, and the others more like
Tertiary forms than anything known in the Cretaceous of the Old World, he
was inclined to the opinion that they represent Tertiary species. IFrom what
is now known of the characters of the flora of the Dakota group, it is clear
that, judging from mere sketches, the celebrated professor of Switzerland
could scarcely come to a different conclusion. But this has nothing to do
with the discovery of the fossil plants of the Dakota group, and with the
history of the Cretaceous flora as we know it now. The above remarks
merely tend to prove that the first discovery of the vegetable Cretaceous re-
mains of this western section is due to Dr. F. V. Hayden, who first by him-
self, and afterward in connection with Professor Meek, studied the formations
where these remains have been discovered, first in Nebraska and afterward in
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Kansas; marking exactly the limits and the characters of this group, now
generally admitted as the lower member of the American Cretaceous forma-
tion.

Vegetable paleontology has been too often considered as of little import-
ance in regard to the determination of the age of geological divisions, In
this case at least we have an evident proof of its value as a guide ; for, indeed,
without the fossil leaves of Nebraska, the relation of the Dakota group either
to the Trias, the Jurassic, or the Cretaceous, would be still uncertain and
subject to dispute ; especially for the reason that the few animal remains rec-
ognized in the red sandstones of this gronp have been, as yef, too scant and of
too little distinet characters to afford sufficient evidence on this point. This
proves the importance of the first collection of fossil plants of Prof. Hayden.
For now, as a result of his care in collecting them; in publishing geological facts
marking the exact relative position of the Dakota group to the Permian rocks
which underly it, and to the Cretaceous strata above if, and at the same time
forcing the examination and comparative study of these fossil plants, which
most of the geologists of the time would have passed as unworthy of regard;
new researches have been induced ; specimens have been obtained, more nu-
merous, more perfect; and we have not only full geological evidence in regard
to the lithology and geological distribution of the strata, but the first pages of
what may be ealled a new chapter of our geological history. To it have been
added the records furnished by the materials alterward brought up in abund-
ance from various points.

The first contribution to these materials appears to have been furnished
by Doetor Newhberry. In reporting his opinion on the general character of
the leaves submitted to his examination by Messrs. Meek and Hayden, he
adds this paragraph ! “I may say in coufirmation of the assertion that your
fossil plants are Cretaceous, that T found near the hase of the yellow sand-
stone series in New Mexico, a very similar flora to that represented by your
specimens, one species af least being identical with yours, associated with
Gryphea, Inoceramus, and Ammonites of Lower Cretaceous species.” And
in his report on Doctor Hayden’s fossil plants, he also remarks:* “That he
subsequently went himself to the region where the vegetable remains had
been obtained, and that he spent some years in the study of the geology of

v

the interior of the Continent, exploring a large area oceupied hy Cretaceous

¢ American Journal of Seience and Avts, vol. xxvii, No. 79, p. 33.
2 Notes on the later extinet dloras of North America, p. 3.



6

rocks in Kansas, Colorado, Arizona, New Mexico, and Utah. That during
these explorations he obtained from the Cretaceous strata, at a great number
of localitics, angiosperm-leaves, consisting of some of the species obtained
by Doctor Hayden, with many others, all of which are described in the re-
port of the San Juan expedition, not yet published.”

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

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

geological exploration in Western Minnesota, exhibited, among a number of

! These lignites are different from the shaly, friable, carbonaecous matter seen in the blafls of the same
river. Tley correspond by general aspect and chemical compound with the Tertiary lignite found, too,
in the bed of the Blue Barth River above Saint Peter, in the Missouri, the Smoeky Hill River, &c.
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other specimens, some fossil leaves taken from a red sandstone at about the
same locality which I had formerly visited. From my impression in regard to
the geological distribution of the rocks which I had seen in place, and from
the presence of two species of leaves recognizable among these specimens—
one Salixz, one Lowrus, with appavently a Cornus, I then considered them as
pertaining to a Tertiary formation. By the kindness of Professor Hall I have
now these specimens for examination, and, comparing them with those of the
Dakota group of Nehraska, recognize them easily as from the same Cretaceous
formation. Some of the specics are identical with those of the Blackbird
Hills, and the compound of the stone is of exactly the same kind. It is
coarser, however, forming a rough-grained sandstone, which renders some-
what difficult the study of the speuimens, on account of the obliteration of the
veins. Some of these leaves are described and figured in this paper.

In 1863 another geological exploration in the same field of research
had also contributed new and interesting materials for the study of our Creta-
ceous flora. As has been stated already, the reference of the Nebraska
tossil leaves to a Cretaceous formation caused a difference of opinion between
some American and European geologists concerning the true age of the
Dakota group. The details of the discussion on this subject are given at
length in Dr. Newberry's Extinct Floras, (Zoc. ¢it.) Professors Marcou and
Capellini, two Turopean geologists of celebrity, wishing to obtain for them-
selves full evidence on the conclusions of Doctor Hayden, undertook an
exploration in Nebraska to visit the localities where the fossil plants had
been discovered and to review the stratigraphical records on which these
conclusions had been based. They obtained in their tour, especially in the
vieinity of Tekamah, as also from the Indian reservation in the Blackbird
Hills, a number of specimens, which were delivered to Professor Heer for
examination. From these materials the Phyllites du Nebraska were pre-
pared and published—a very interesting paper, 22 pages quarto, describing
seventeen species, all new ones, with four plates of illustrations. This memoir
gives us the first authentic and reliable record of our North American Cre-
taceous fossil plants, and is the more valuable on account of the high scientific
attainments of the author, of the accuracy of his descriptions of the leaves,
and of the figures by which they are exemplified.! Of course the explora-

1 Phree leaves from the Dakotn group are lignred in Journal of Sciences and Arts, vol. <xvii. No, 20

3 m _ ] us e = n P E ARy

DD 222 and 223, 1860, They are, however, withont deseripbion. The first has Deen considered a leaf of
Liriodendron, the seeond a Credneria, the thivd a Sassefras,
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tions of Messrs. Marcou and Capellini could but corroborate the facts alread v
known from the reports of Dr. Hayden. They recognized the accuracy of
the statements coneerning the stratigraphical distribution of the members of
the Dakota group, as also the conclusions advanced on its age. They even
acknowledge that after ascertaining that the Awmerican geologists were right,
they had been unable to pursue their explorations to as successful a result as
had been done by Dr. Hayden, having failed to discover the line of super-
position of the Benton group with its animal fossils to the red-sandstone
bearing plants.

In the mean while the interest awakened by the discussions in regard to
these plants and to their positive relation to the age of Nebraska sandstones
had incited new researches, and the result was the discovery of a large number
of better specimens, representing some species already known, and many new
ones, too. In the same year (1868) Prof. F. B. Mudge, of Manhattan College,
Kansas, collected, as State geologist, some splendid specimens of Cretaceous
fossil plants, which were sent to Prof. F. B. Meek and to the Smithsonian
Institution. In 1867 Dr. John Leconte, while connected with the survey of
the Union Pacific Railway, obtained also a number of fine specimens of fossil
leaves from the same red shales of the Dakota group, near Fort Harker;
and about the same time, Mr. Charles Sternberg, who was domiciled in that
viemity, discovered some localities rich in remains of fossil plants, and sent
many specimens of them to the Smithsonian Institution and to Dr. Newberry.
From the examination of specimens furnished to me by Dr. Hayden, Dr.
Leconte, and Professor Mudge, I prepared a paper entitled On Some Creta-
ceous Fossil Plants from Nebraska, the first paper published in America de-
seribing fossil plants of the Dakota group. This memoir' gives an account of
fifty-three species, eight of which were known already from the Phy/lites du
Nebraska, by Professor Heer, three referable with doubt to others already
published, and the balance, forty-one species, considered as new. Soon after,
a second paper, partly on the same subject, was published by Doctor New-
berry and distributed in pamphlet form* This very interesting memoir,

1 American Journal of Sciences and Arts, vol, xlvi, No. 136, pp. 91-104.

*Thongh I do not attach any importance whatever tuv the right of priority of anthorghip for species
of fossil plants, known from mere deseriptions, I take this opportunity of fixing dates in order to show
thati my paper had precedence in distribution, if not of publication, to that of Dr. Newberry, and that
therefore if a fow identical species are deseribed in hoth memoirs, nnder differcnt names, T am in no way
accountable for it. My own report, as seen from its datum, was delivered to Dr. Hayden 19th March, 1868,
and published in the Journal (loe. cit.) July, 1868, Dr. Newberry’s paper is marked by him as read the
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The Late Extinct Floras of North America, describes, besides Tertiary plants,
twenty-one species of fossil plants from the same Dakota group.

Later still, in Dr. F. V. Hayden’s annual report for 1871, eight new
species are described by the writer, with mention of two already known, all
from specimens furnished by Dr. B. F. Mudge. And from my own explora-
tious of 1872 over the Dakota group of Kansas I obtained a large number of
fine specimens, serving to better illustrate some species already described
from insufficient materials, and adding to our list of Cretaceous species twelve
new ones for the American flora, three of which, however, were known from
TFurope and European publications.

All these species, already briefly described by myself either in the Jour-
nal of Sciences and Arts, or in the annual reports of Dr. Hayden, together
with the new ones recognized from specimens collected in a tour of field
explorations in Kansas and Nebraska, (1873,) constitute the materials from
which the present memoir is made. I must remark, also, that in order to
complete, as far as it was in my power, the history of the flora of the Dakota
group, I have added to the materials mentioned above, the description and
figures of five species which I had published, as an appendix to the Tertiary
plants of the Mississippi, in the Transactions of the Amevican Philosophical
Society, vol. xiii, and also of a few new species recognized in the specimens
kindly lent to me by Prof. Jas. Hall, which are deseribed and figured with
his approval.t I do this especially in order o have all together the materials
pertaining to our Cretaceous flora.  With Professor Newberry’s Report on the
Ancient Floras, which is to have also descriptions and figures of all his species
of Cretaceous plants, we have nearly the whole of what is known as yet of
this interesting group of fossil plants. The only species which have been
described by Professor Heer and have not been published out of the Phyllites
du Nebraska ave: Saliz nervillosa, Ficus primordialis, Magnolia capellini, and
Cissites insignis. These, however, are remarked upon in the text of this
memoir.

22d of April, 1867, and reprinted from the Lyceum of Natural History of New Yorlk, vol. ix, April, 1868,
It was mentioned in the Jonrnal of Seiences and Avts November, 1868, and distributed afi the same time in
pamphlets, the copy sent me heing received 7th November, 1868, As far as I am informed, no copies of
this paper had been distributed at an earlier date.

I By the kindness of the industrious and wntiring investigator of the Cretaceous measures of Kansas
Prof, B. F. Mudge, I have recently received, after the preparation of this paper, & new contribution of
speeimens, which has enabled me to add two new plates to the flora of the Dakota group, Tepresenting,
mmong others, ten species not deseribed before,

2 L
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§ 2.—SURFACE DISTRIBUTION OF THE DAKOTA GROUP.

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

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

I can find no data marking the borders of the belt, nor even recording
its appearance in the Indian Territory, between Kansas and Texas. But
subsequent geological investigations cannot fail to recognize it in that country,
as its connection cannot be hroken in that, as yet unexplored, region alone.
The records of the geological surveys of Texas and of Arkansas indicate it
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in those States, in the same direction which it is following in Kansas, or
nearly due south. In a note in the proceedings of the Academy of Science
of Baint Louis, Professor Shumard, after remarking,' “that they had not be-
fore succeeded in finding dicotyledonous leaves in the Lower Cretaceous marls
and sandstone of Texas, ag had been done by Meek and Hayden in Nebraska
and Kansas, and that they supposed they would probably be found in this
position,” adds: “I have now the pleasure to inform you that further explo-
rations in Lamar County, near Red River, have resulted in the discovery,
by Dr. G G. Shumard, of numerous impressions of leaves in alternations of
yellowish sandstone and bluish shales which are believed to occupy a position
below the marly clay, or Red River group of my section, and which we re-
gard as being on a parallel with the lower beds of No. 1 of the Nebraska
section. The collection made by Dr. G. G. Shumard contains several species
of dicotyledonous leaves which appear to belong to the genera Saliz; lez,
Lawrus, &e”

At the time of the discovery of these fossil plants, T corresponded with
Doctor Shumard, desiring that they should be sent to me for examination, and
I was promised communication of them. To my regret the promise was not
fulfilled, owing especially to modifications in the corps of the geological sur-
vey of Texas. There can be no doubt, however, from the description of the
position of the strata, of their compound, and also of the generic relation
of the leaves, that they are referable to species of the flora of the Dakota
group, or that this Cretaceous group is represented in the northern counties
of Texas. The chalk-beds of the Cretaccous equivalent of the Benton group
are predominant not only in Texas, but also in the southwestern corner of
Arkansas, and have heen recognized in the whole extent of Sevier, Pike,
and Hempstead Counties, &e. According to Dr. D. Dale Owen's report on
the geological survey of Arkansas, this chalk limestone is seen in these
counties, almost everywhere near the bottom of the crecks, under the loam.
On account of its lower station, of course the red sandstone of the Dakota
group was not observed, the beds of the river being nowhere deep enough
to expose it to view. From North Texas, the Cretaceous formation passes
to the south, under wide prairies mostly of loam and Tertiary deposits.
1t is not positively ascertained if it reaches the Gulf of Mexico, but it is

LYol. ii, No. 1, (1863,) p. 140.
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more than probable, as ITayden and Hall suppose, that it extends further
south fo the sea.

In tracing the eastern borders of the Dakota group, the length of its
area from north to south is recognized from the northern limits of the State
of Minnesota to North Texas, on about 20° of latitude. That this group ex-
tends farther north into British America maybe hypothetically admitted ; and
as the fossil leaves received from Greenland by Professor Heer, and consid-
ered by this author as Upper Cretaceous, represent some genera and, perhaps,
some species too, identical with those of the Dakota group, it would seem
that this formation has been continuous from the Gulf of Mexico to the
Arctic lands, Greenland, Melville, &e., over 35° of latitude.

As far as it is known, in the States of Iowa, Kansas, and Nebraska, the
average width of the belt occupied by the Dakota group from east to west,
varies from sixty to one hundred miles. It has been seen that the red
sandstone of this formation is exposed in the southeast part of Guthrie
County, in Iowa, which is already ninety to one hundred miles east of De
Soto, on the Missouri River. In following up this river, the same formation
is still exposed fo thirty miles above the mouth of the Big Sioux, where it
passes under the bed of the river! This, in a direct line, is at least one
hundred and thirty miles. In Nebraska State, the width of the belt is, ac-
cording to Doctor Hayden, from sixty to eighty miles® In Kansas I have
followed this formation along the Kansas Pacific Railroad, from the mouth of
Solomon River, for seventy-five miles to the west. Professor Mudge has col-
lected specimens of its fossil plants around Fort Larned, and recognized
the sandstone of the Dakota group, up the Arkansas River, to the limits
of the State. He says that the average breadth of this sandstone formation
in the northern half of the State is about forty miles, (northwest and south-
east,) or about sixty miles in a diagonal line running due east and west. But
when it reaches the blufls of the Arkansas Valley the strike is westerly, and
instead of a westerly extension of sixty miles, it covers the whole country
from thirty miles east of Pawnee Rock to the western line of the State, a
distance of aboutf two hundred miles.® It may be that it enlarges still far-
ther southwestward, for, according to Dr. Newberry’s statement, it reaches

'F. V. Haydew’s remarks on the Cretaceous rocks of the West. American Jonrnal Seience and
Arts, vol. xliii, p. 172.

i I?e[mrt 1,{11il,cd States Geological Snrvey, (1867,) 2d edition, p. 52.

3 Transactions Kansas State Board of Agriculture, (1372,) p. 408,
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New Mexico and the Rocky Mountaing. 1 have nof been able to find any
trace of it in that country, however, and as all the specimens of fossil plants
either found by myself south of Colorado or sent to me for examination from
the Rocky Mountains or their eastern slopes, are species representative of
the Tertiary formations, as remarked already, I am still uncertain if the Da-
kota group is really extended farther west than Kansas. The western strata
bearing plants which are now recognized as of Eocene age, were formerly
considered as Cretaceous, and the leaves found in great abundance in connec-
tion with the Tertiary formation, though of a different character, may have
been inadvertently referred to species of the Dakota group. However it may
be, this Cretaceous group has not been positively recognized by Dr. Hayden
in his explorations to and along the Rocky Mountains, and from the nature
of its compounds, which, as it will be seen hereafter, induces me to consider
it as a beach formation, I doubt whether it is of a much wider extent west-
ward, as it has been reported, or whether it is to be found west of the borders
of Kansas.

§3.—STRATIGRAPHICAL DISTRIBUTION OF THE DAKOTA GROUP.

The section of the Cretaceous rock of the West, published in Dr.
Hayden’s Report of the Geological Survey of the Territories, 1870, p. 87,
gives the best possible illustration of the relation of the groups of the Amer-
ican Cretaceous from its base, in connection with the Permian, to its fop, over
which the Eocene sandstone is superposed. It is here copied in full as a

necessary excmplification of the details which are given in this chapter :
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It is now generally admitted that the upper strata of the limestone (mostly
magnesian) underlying the Cretaceous, west of the Missouri River, belongs to
the Lower Permian, though a large number of species of mollusks of the Car-
boniferous formations are still mixed in thesc strata, with predominant and
characteristic species of the Permian, in such a way that this limestone is
often called by the name of Permo-carboniferous. Until recently, T had
never been able to see any trace of vegetable remains from this formation,
and thus to know what the fossil plants might indicate in relation to the evi-
dence furnished by animal palecontology. In the explorations of Dr. Hayden
of 1873, however, Dr. A. C. Peale discovered, in strata referred by him
either to the Carboniferous or the Permian, a number of well-preserved
branches or stems of Calamites, whose identification proves for the formation
whence they are derived the same intermixture of characters referable to both
the Permian and the Carboniferous. A large number of these specimens rep-
resent Calamites approvimatus, Drgt., a species which as yet has heen consid-
ered as belonging exclusively to the Carboniferous, and which in this case is
distinetly characterized by its very thick bark. The outer coating, which is
generally a compound of carbonaceous layers, is in these specimens petrified
like the internal woody cylinder, but destroyed in some parts of the stems,
and in that way the different characters of both the internal cylinder and the
bark are exposed to view. The other specimens are well-preserved frag-
ments of Calamites gigas, Brgt., which has been formerly considered by
Brongniart and Unger as an Upper Carboniferous species, but which now is
admitted as characteristic of the Lower Permian. After indicating its habitat
in the red sandstone of Alsatia, of Wettaravia, with specimens of Walchia in
the Permian of Russia, &c., Schimper, in his Vegetable Paleontology, (1869,)
adds that this species has never been found in a productive Carboniferous for-
mation, &e. These specimens were all obtained from the same locality,
Eagle River, near Holy-Cross Mountain, Colorado, together with many frag-
ments of undeterminable Stigmaria and one of an Asterophyllites. This
coincidence in the data furnished by animal and vegetable paleontology proves
that the end of the Paleozoic times in our American geology is marked, from
the Mississippi River to the Rocky Mountains, by the Upper Carboniferous,
already modificd by the first traces of Permian life.

The formation of the Dakota group, corresponding to the Upper Oreta:
ceous of Europe, is now recognized to be in immediate superposition to this
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Upper Carboniferous.! On this subject Dr. Hayden remarks® that “It is
very difficult to find rocks of this Dakota group resting immediately upon the
beds below, from the fact that in almost all cases a grassy slope intervenes;”
that ““it became a matter of much importance to find the junction of the two
great formations or to ascertain what beds come between.” For my explora-
tions of 1873 over part of the area of the same group, I was therefore directed
by Dr. Hayden to carefully look to exposures where the strata positively
referable to the Dakota group could be seen in immediate connection with
those of the underlying or overlying formations. DBefore exposing the result
of my researches on this point, I will record here again the only case of im-
mediate superposition discovered by Dr. Hayden, and published a long time
ago.” The observation was made near the old Otoe Village, about eight miles
above the mouth of the Platte River. “The section, in descending order, is
as follow :

“1, Gray, compact, siliccous rock, passing down into a coarse conglom-
erate, an aggregation of water-worn pebbles cemented with angular grains
of quartz; then a coarse-grained micaceous sandstone, 25 feet.

“2. Yellow and light-gray limestone of the coal measures, containing nu-
merous fossils—Spirifer cameratus, Alhyris subtilita, Fusulina eylindrica, with
abundant fragments of coral and crinoid remains, 20 to 50 feet. A, quartz
rock ; B, conglomerate; C, coarse micaceous sandstone; D, Carboniferous
limestone.”

With the clay beds generally at the base of the Dakota group the series
marked by letters resume, as will be seen, the essential lithological character
of the strata of the group.

Having recognized the connection, as marked above, along the Platte, T
found in Gage County, near Beatrice, about eighty miles more southward,
along the banks of the Big Blue River, some exposures of the same kind,
where the strata of the limestone, with those of the Cretaceous sandstone
above, could be seen either in close or in immediate conjunction.® The
variety in the nature of the lowest strata is at first seen at many places. Near
the base of the group, beds of fine soft plastic clay, either white or, more

L The guestion of the relation of the Dakota group to Earopean groups of the Cretaceous, as con-
sidered from analogy of vegetable remains, is discussed after the deseription of the speeies.

2 Report of 1867, p. 42.

4 Transactions of the Ameriean Philosophical Society, 1862,

¢ Dr, Hayden had previously visited the same country, and recorded sbout the same observations.
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gencrally, speckled or veined with red, are seen either alternating with or
underlying banks of coarse, dark yellowish, easily disintegrating sandstone.
At one place, near a small branch of tke Blue, such a bank of sandstone, 22
feet high, and perpendicular, has its sides hidden by thick strata of that soft
clay, forming on both sides gentle slopes to the creek. The preponderance
of this clay, which either covers the underlying strata and hides them, easily
invaded as it is by vegetation, or which, removed by water erosions, is replaced
by materials of transportation, renders more or less obseure or ill-defined the
line of superposition of the two formations. Generally, too, the upper mag-
nesian limestone is shaly, casily disintegrated, and therefore prepared, like
the clay beds, for the formation of grassy slopes. All around Beatrice, even
in the town, as, for example, behind the mill, the shaly Permian limestone
may be seen exposed in banks overlaid by humus and trees, when at a short
distance, and nearly at the same level, the sandstone of the Cretaceous is
exposed in a veverse condition, or with its base concealed by detritus or
by vegetation. In descending the river for five or six miles from the same
place, quarrics are seen opened inte an inferior member of the magnesian
limestone, which is there generally very hard and compact, without any fossil
remains, only mixed with concretions of clay and pyrites. This bed has a
thickness of 4 to 10 feet, and passes above into irregular layers of shaly, fos-
siliferous Permian limestone, ascending in some places to 30 feet high. In
exploring around, up the branches, the superposition of variegated clay or of
sandstone upon the limestone is constantly recognized, though generally, as
said above, somewhat indistinct, sometimes a few feet only passing {rom view
or heing covered up between the two formations. I carefully observed a
number of sections of the same kind in order fo ascertain if; in cases of recog-
nized and recorded immediate superposition of strata of the two formations,
the succession of these strata is always in the same order, and if any traces
of materials representing an intermediate formation could be discovered any-
where. As far as the researches have been made until now, either by other
geologists or by myself, nothing has been seen under the Dakota group but
the Permian limestone, with which its lower members are always in contact.
A section of a continuous series of the Permian and Cretaceous rocks is ex-
posed a few miles south of Beatrice, in a small branch, where a new quarry
has been opened for flag-stones, of poor quality. The stone is a magnesian,
fossiliferous, shaly limestone, worked down to about 6 feet, where it passes to
3L -
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a more compact limestone of the same kind as that which is quarried in solid
blocks six miles farther down theriver. The section is as follows in ascending :

1. Fossiliferous, shaly, or flaggy Permian limestone, 6 feet.

2. White soft elay, passing upward to reddish sand, 4 feet.

3. Conglomerate and concretionary sandstone, 2 fect.

4. Yellowish, coarse sandstone, 20 feet.

5. Red, hard, ferruginous sandstone, with plants, 45 feet.

The stratum No. 2, 4 feet thick, is the line of transition or of su-
perposition. In its lower part, and in contact with Permian limestone, it
is Permian. In its upper part, the reddish sand is Cretaceous. The hills
around are still. higher by 20 to 40 feet, and all, from base to top, at least
from what is seen by exposures, are composed of the same hard red sand-
stone, which is more or less flaggy, and whose fragments are heaped in mounds
by the farmers and used for building or for wells. Tn all this country, with
the exception of clay-beds, which are irregularly distributed in regard to the
horizon of the strata, the whole compound of the group is sandstone, rarely
mixed in horizontal streaks with simall pebbles, oceasionally yellow and crum-
bling, but most generally hard, ferruginous, either compact or cavernous, like all
the ferruginous sandstones. Its appearance is so little varied that it is every-
where easily recognized without the evidence of its leaves. No formation
could show a more striking contrast than it does with that of the underlying
limestones of the Permian. In ascending upward through the higher strata
of the Dakota group, or in following the exposures of this formation along the
rivers to the west, the same uniformity is constantly remarked to the highest
point, where the upper beds of sandstone pass under the second or upper
group of the Cretacecous. For example, in Kansas, from the mouth of Salina
River to Fort Harker, I have all the time traveled along the banks of this red
sandstone. It is sometimes interstratified with beds of soft clay, Carbonaceous
matter, or streaks of coarse materials forming bands of conglomerate sandstone,
but the areas occupied by them are not of wide extent. They appear here
and there without apparent continuity, and are irregularly distributed in the
whole thickness. When near the surface, the clay-beds have been generally
decomposed and mostly destroyed under atmospheric action, forming hollows
or depressions, which in some localities mold the surface of the prairies into
groups of small domes or hillocks, like a miniature of what is seen in such a
grand scale in the Tertiary clay formations of the Mawvaises Terres. The
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deepest hollows are, however, scarecly 20 feet lower than the tops of the
hillocks. Generally these changes of consistence of the strata are marked by
mere undulating prairies. A few cases of the interstratifications of materials
apparently differing in composition, are mentioned in remarking upon the
localities where they have been observed. The general character of the group
may thercfore be described as a succession of more or less coarse, sandy
materials, regularly stratified, more or less impregnated with oxide of iron,
and, according to the prevalence of this mineral, either hard, compact, dark
red, or yellowish, composed of sandy grains more loosely cemented and more
easily disintegrated; the whole mass being interlaid by deposits of fine pot-
{er's clay, yellowish, white, or red spotted, or black, rarely mixed with car-
bonaceous matter, distributed moere generally near the base and the top of the
formations in areas of small extent.

The thickness of the Dakota group has not been as yet, and could
searcely be, exactly ascertained without borings made at many distant localities.
In the land of prairies where it prevails, the rivers are bordered by banks whose
elevations are from 80 to 60 feet, rarely reaching an altitude of more than 100
feet. In Sonth Nebraska, around Beatrice, the section made by Dr. Hayden
in his report, (1867, p. 27,) estimates the whole thickness of the group at
150 feet. It is the same measure which I marked in ascending from the
quarrics on the Big Blue, counting it from the upper exposure of the Permian,
the shaly fossiliferous limestone, to the top of the highest hill above, composed
of red shale in its whole thickness. But at a short distance to the south there
is still a succession of hills of the same formation which are at least 40 feet
higher. On the banks of the Missouri River, near the Indian reservation, the
blufls of sandstone, as exposed above the alluvial deposits which cover their
base, measure from 70 to 100 feet, generally perpendicular. I have seen,
probably about at the same localities where Dr. Hayden made the section
recorded in the report of 1867, the sandstone exposed 120 feet from its base,
where it is apparently covered by 20 to 25 feet of detritus and alluvial matter,
and from the top, in ascending along a quarry road, I dug here and there from
the surface loose pieces of the same sandstone, to 70 feet higher. According
to Meeck and Hayden, the dip of the strata of the whole series, which rests
conformably upon the Permian limestone, is to the northwest* This dip is of

1 Geologicnl Survey of the Territories, p. 46.
o American Journal of Sciences and Arts, vol, xxvii, 1859, p, 35.
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slight degree, indeed ; but considering only the slope of the area covered by the
formation in its width from east to west, there is in sixty miles only, as from
Papillion Station 1o Schuyler, on the Union Pacific Railroad, a difference of
375 fect of altitude. These figures, representing the thickness of the strata,
should be still increaged by the amount of the dip. It appears, therefore, that
the estimate of Professor Swallow of a thickness of about 400 feet for this
formation is not overrated. I take this estimate from the report on the geo-
logical survey of Kansas,! adding to it the three upper members of the fourth
section, marked Triassic, overlaying the buff magnesian limestone. The
group is described as a compound of brown, ferruginous yellow and buff
sandstones, which, says the author, “are generally classed as Cretaceous, though
I saw no proof of its age” The same thickness is already marked in Hay-
den’s Report on the Exploration of the Yellowstone and the Missouri Rivers,
1859-"60, published in 1869, where, in the section of the Cretaceous rocks of
Nebraska, the Dakota group is estimated 400 feet thick, as in the section re-
corded in the beginning of this chapter. The thickest continuous series of
the sandstones which have been measured and recognized as bearing leaves,
from the base to the highest point, is that mentioned by Prof. B, F. Mudge,
of Manhattan College, in the Kansas Agricultural Report of 1872, where, in
Clay County, near Roverdale, Kansas, the fossil leaves were found at the bot-
tom of a well 85 feet deep, as low as the bed of the Republican River, and on
the top of the adjoining hills, 200 feet high. The thickness of the strata is
related, of course, to the depth of the local erosions into the formation which
they cover. As indicated from the homogeneity of the compounds, however.
it is apparently generally the same, only increasing somewhat toward the west,

Having positively recognized the point of superposition of the Dakota
group to the Permian limestone, and the permanence in the characters of the
strata which come in juxtaposition at the base of this group, it is important
also, to look for the same kind of evidence in the succession and modification
of its upper strata in the line of union with a higher member of the Creta-
ceous. For this we have still to receive our more precise informations from
the records of the explorations of Dr. Hayden, who has so carefully stud-
ied and so admirably described the Dakota Group, in fixing its limits, and
marking its characters, that he has scarcely left anything to discover to those
who have followed him in the same field of researches, Ile has seen at two

' Preliminary Report of the Geological Survey of Kansas, 1866, p. 9.
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different localities the upper limits of the lower group, and its connection
with No. 2 of the Cretaceous. First, near the mouth of Iowa Creek, on the
eastern side of the Missouri River, where the river cuts the blufls, and where
the rocks are seen all in their order.’

4. Yellow marl, a recent deposit.

3. Niobrara group, layers of white and yellow chalky lime, passing down
into gray marly rock.

2. Blaclk plastic clay with hard layers, containing Inoceramus, a species
of Ostrea, like O. congesta, remains of fishes, erystals of sulphuret of iron,
gelenite, &e.

1. Dakota group, sulphuret of iron, fragments of wood, impressions of
leaves, willow, laurel, &e.

The second case of superposition of both formations is marked by Dr.
Hayden six miles above the mouth of the Big Sioux River, where the strata
are reported in the same order as in the former:

3. Shaly limestone, gradually passing into the bed below, with an abund-
ance of Tnoceramus problematicus and of fish-remains.

9. Dark plastic clay, with ferruginous concretions.

1. @, Yellow friable sand; b, earthy lignite, six inches; ¢, variegated
sandstone and clays, with dicotyledonous leaves.

In following the bluffs of the Missouri River, about eight miles east of
the Winnebago village of the Indian reservation of the Blackbird Hills, I ob-
tained another well-exposed section of the Upper Dakota group and of the
Cretaceous formations above if, as follows :

3. Impure limestone, formed of an agglomeration of large shells, Inocer-
amus, Ostrea, &e., with sandy yellowish clay ; worked for lime from the sur-
face to the bed below, eight feet.

9. Dark laminated ¢lay, with shells and fish-remains, 7 feet.

1. Yellow sandstone, easily disaggregated, with streaks of hard red sand-
stone or ferruginous clay, passing down to compact red sandstone, b0 feef.

At this place, about two miles north of Warner’s Quarry, I did not find
any leaves in the formation which from its fop represents the Dakota group.
But in following the bluffs down to that new-opened quarry, I found an
abundance of remains of fossil plants to the highest point, or in the yellow
friable sandstone immediately topped by the strata of No. 2, the Benton
) T e L

1 Geological Survey of the Territories, 1867, p. 48,
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group of the Cretaceous. At this quarry, which has been recently opened
for the purpose of obtaining good building-materials, which are hauled to the
Winnebago village, I saw for the first time that intercalled quartzite bank
which iz mentioned in the same report of Dr. Hayden, page 46. IIe de-
seribes it “ as a very compact quartzite, the hardest and most durable rock in
the State, found all along the hills opposite Sioux City.” At this quarry the
stone is of a dark grayish color, generally in two banks, one 4 feet thick, the
other, above, 2 to 3 feet, with an interlaying of a few inches of hard clay.
The lower is the more compaet, hard as flint, giving fire by percussion, and
therefore difficult to break. It contains fragments of leaves, some entire and
well preserved, with distinet nervation; all, at least all those which I have
seen, extended flat in the plane of stratification. This bank is underlaid im-
mediately and without transitional modification of fthe materials in contact
by soft-grained sandstone, easily cut with the knife, marked at different loeal-
ities by rough Indian sculptures of animals, &c., which, as remarked by Dr.
Hayden, (loc. cit.,) appear doubtless portions of the hieroglyphical history of
the Indian. This lower sandstone is more or less exposed in proportion to
the amount of detritus and alluvial covering its base. The best exposition ot
it is from 20 to 25 feet. Above the quartzite the sandstone is more ferrugi-
nous, darker, and hard. It has generally rare impressions of leaves; but just
above Warner Quarry, under the thin coating of humus which covers the top
of the hill with vegetation, the remains of plants are in greater quantity than
I had seen them anywhere else in the vicinity. This place is little more
than one mile from the locality where No. 2 is exposed at the same level,
and therefore it appears that the fossil leaves do not become less abundant in
the upper part of the Dakota group. The whole section of the Warner
Quarry is 60 feet. Quite near Iowa City, the upper strata of the same group
are intermixed with beds of impure lignite, a matter without any value as com-
bustible, and the sandstone underlying them is blackened by an immense
mass of roots and rootlets of fluvial plants. This appearance is most like
that of the clay strata nnderlying heds of Tertiary lignite, or of the true coal of
the Carboniferous epoch. 1In this last case the remains in the under clay-
beds are leaves of Stigmarie; in those of the Tertiary coal-beds, they are
evidently roots and rootlets of water-plants, recognized especially by the
tubereles and rhyzomas of the Equisetum. At Sioux City the roots in the
clay-beds are mostly undeterminable. . They are mixed with fragments of
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branches and leaves of conifers heaped in a confused mass, and deformed by a
too advanced stage of decomposition. These shales are immediately below
the under layers of the upper group, No. 2, which they resemble by
their color and the presence of scales of fishes. However, they still have
the essential characters of the Dakota group, viz, dicotyledonous lcaves.
Among others, I found there an entire leaf of the same species of Laurus,
which is common from Minnesota to Kansas, in the whole thickness of the
formation, and the only species seen in the bed of quartzite in the Blackbird
Mille. From this we may conclude that the whole group hears, w ith scarcely
any change in the natare and compound of its strata, the same essential char-
acter, or its peculiar vegetable remaing, from the lowest sirata to the line of
conjunction with the Fort Benton group above it.

For a time, as remarked before, the clay-beds, which had been observed
mostly at the base of the Dakota group, were considered, without paleonto-
logical evidence however, as representing either the Jurassic or the Triassie
formation. This supposition was derived from the idea of a sequence of the
geological formations, as they are generally admitted, and, of course, it seemed
at first incredible that formations like the Triassic and the Jurassic, which
have immense development in Europe, should be without any trace of repre-
sentatives over the coal-measures of the West. The subject has been satis-
factorily discussed, and little evidence can be added to what has been pub-
Jished already. There was still, however, some uncertainty in regard to the
geological reference of the clay-heds at the base of the Dakota group, which,
overlying the Permian, are locally of a tolerable thickness, and where, as yet,
no fossil remains, either animal or vegetable, had been found. This lowest
member is marked by Professor Swallow as especially predominant in the
vieinity of Smoky Hill River, Cottonwood, and Faney Creek, where it is com-
posed of brown, drab, and reddish marls and shale 32 feet thick. I had an
opportunity to sec these clay-beds exposed at many places along the Smoky
Hill River, and unexpectedly found in them a peculiar kind of remains which
give positive evidence of their Cretaceous age. The essential exposure where
the discovery was made is at the bottom of a small branch of the river, about
fifteen miles southeast of Fort Marker, where a layer of coal, or rather of carbon-
aceous matter, 1 to 2 inches thick, crops out, interlaid into a bank of soft, black,
laminated shale. The traces of coal in the creek have stimulated a searching

for some thick bed of the same matter in that locality, and one shatt has been
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sunk near the creek to 15 feet through the bank of soft black shale there
overlaid by white plastic clay. I believe that the bottom of the shaft is not
far from the Permian limestone, if it does not reach it; but this could not be
ascertained, the bed of the creek being in a deep depression, as low nearly as
the bed of Smoky Hill River. The materials taken out of the shaft had heen
decomposed by atmospheric action ; the small fragments of shale did not show
trace of organic remains ; but having dug out from the bed of the black shale
in the creek some large pieces, in order to get specimens of the coal, T was
surprised to see them, in their contact with the carbonaceous layer, covered
by a prodigious quantity of fragments of a plant which has been recently
discovered in the Neocomian of Switzerland, and has been seen as yet in
this Cretaceous formation only. These remains have been described under
the generic name of Gyrophyllites. Professor Heer, in his Urwelt der
Schweitz, page 190, has figured and briefly deseribed four different forms,
which he considers as species of vegetable. These remains are in whotls of
six to ten linear, slightly oblanceolate divisions, attached to a common center,
like the spokes of a wheel, and, where I found them, superposed and heaped
in immense numbers one upon another in such a way that the impressions ot
the whorls and their divisions were perfectly distinct, but the stems and
branches could not be seen. The relation of form of these small plants is
with the Annularia of the coal measures, which are also often seen in ac-
cumulated whorls without distinet impressions of their stems or branches.
In the form observed in Kansas, the divisions are short, measuring scarcely
more than one-fourth of an inch, gradually widening from the base to the an-
gular point. Their impressions into the shale are deep and angular or with
a deep medial line, as if they had been made by three-faced or prismatic ab-
ruptly-pointed crystals of selenite. Indeed, most of them were exactly filled
lilke molds by those crystals, and it is the reason why, after a profracted ex-
amination, I was left uncertain of the true nature of these remarkable im-
pressions.  The whole mass was, moreover, so [ragile that it was difficult to
separate any portion of it in the horizontal plane of their marks, and I could
not carry away and preserve any specimens for drawing and descriptions. I
have, however, seen at Fort Harker, in a small cabinet of fossils from the
vieinity, one picce of red sandstone found at the same locality with dicoty-
ledonous leaves, which bears whorls of the im pressions of those Gyrophyllites,
with apparently traces of branches or stems. Unhappily, T could not obtain
the specimen on account of the absence of the owner.
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Professor Heer, considering these organisms, remarks that {heir
systematic relation is very uncertain. They are, by the disposition of
their divisions, distantly comparable to the Characeee, but that is all. As
they have been found in Switzerland, only in connection with deep animal
marine remains and fucoids, they should have lived in the seas, if’ they did
represent vegetable, while from their association in this country with dicoty-
ledonous leaves the contrary assertion would be authorized. They may be,
after all, the marks of a peculiar kind of crystallization, and it is to be hoped
that somebody may procure from our Cretaccous measures specimens in such
a state of preservation that the true relation and nature of these fossils may
be ascertained. In any case their presence in the lower beds of clay of the
Dakota group should be recorded as an indication of their geological relation
with the European Cretaceous. And of course these fossils, though without
any relation recognized as yet, are positive evidence of the cnntiuuify of the
series of the Dakota group from the point of contact of the clays with the
Permian beds of limestone. No trace of an intermediate formation can be
admitted between them. This opinion has been from the first admitted by
Dr. Hayden, and the further the explorations are pursued the more gene-
rally aceepted it becomes. Professor Mudge, in the Agricultural Report of
Kausas, already quoted, says “ Observations made the past year (1871) con-
firm my statement read before a former meeting of the association, viz, that
there is in Kansas no geological representation of the formations found in
other countries between the upper Carboniferous or Permian, and the Creta-
ceous. Careful research has been made for fossils of Jurassic and Triassic
periods along the western borders of the Permian, and none have been found,
while dicotyledonous leaves and Cretaceous fossils have been procured lately
nearer the line of the Permian than during our first collection.” In a letter
of October, 1873, the same geologist writes that: “Since writing the above
article T have become settled in the idea that the Dakota group rests directly
on the Permian, as I have found leaves of the Cretaceous and shells of the
Pormian within three miles of each other, at about the same horizon and
without traces of any intermediate formation.”

§ 4—THE DAKOTA GROUP CONSIDERED AS A MARINE FORMATION.

De. F. V. Hayden, in a paper in the American Journal Sciences and
Arts, vol. xliii, March, 1867, p. 178, remarks : “ Both Mr. Marcou and Pro-
4 L |
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fessor Capellini agree in regarding this sandstone in which the dicotyle-
donous leaves are found as a fresh-water formation. I would simply say
that I have always regarded it as marine, and 1T am sure this has been
the opinion of my friend Mr. Meek. At any rate, we have found mingled
with the leaves at Sioux City quite well preserved casts of Pharella dako-
tensis, Axinea siouvensis, and Cyprina arenacea, shells peculiar to marine de-
posits”  Since that time a number of species of marine mollusks Lave been
found in the strata of this group, and Dr. Mudge, in his paper quoted above
from Transactions Kansas Agricultural Report, p. 396, gives a list of species
determined by Prof. B. I. Meek, all referable to marine mollusks: Crassatel-
lina oblonga, Area paralicla, Yoldia microdonta, Cardium hkansasensis, C. sali-
nens,Cyrena ( Corbicula) nucalis, C. subtrigonalis, Tellina subscitula, T, mactroides,
Leptosolen conradi, Turritella kansasensis, Turbo mudgeanus. Professor Mudge
remarks on these shells that: “ They are in the same strata and in the vicinity
of several deposits with the dicotyledonous leaves, and together with the
plants, identify this portion of the sandstone as belonging to the Dakota group
of the Cretaceous, as described by Messrs. Meek and Iayden, in their first
report.”

The opinion that this group of the Cretaceous may be a fresh-water for-
mation is, moreover, contradicted by its extent and by the homogeneousness
of its compounds. It has been scen that at some places it covers an area of
more than sixty miles in width, and that its length along the borders of the
Carboniferous or Permian measures is recognized as continuous from Texas
to the nerthern limits of Minnesota, thus passing through fourteen degrees of
latitude, even probably across the English portion of North America to Green-
land. 1t is not possible to suppose a fresh-water formation of such extent,
especially when we consider, as stated above, the homogeneity of the materials
composing it. For, indeed, with the exception of thin local strata of carhonace-
ous shale and soft clay, especially observed near its base, the compound is es-
sentially the same in the whole thickness and in the whole extent, varying
only in degree of hardness, compactness, and red coloring, resulting from the
different proportion of oxid of iron with which it is impregnated. This forma-
tion, by the character of its ferruginous arenaceous shale, even by its color,
and also by the special character of its flora, has the greatest analogy with the
red sandstones so widely formed at the end of the Devenian epech, between
the Chemung and the Carbonilerous, either as the Catskill group, or as the
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SQubearboniferons (Umbral, &e., of Roger,) underlying the anthracite basin
of Pennsylvania, and extending southward to North Carolina, and also with
the New Red Sandstones of the Lower Permian. O course, in this comparison
the difference of the epochs has to be taken into account. Buf in all these
formations we remark a peculiar compound without relation to past and
sequent formations ; a great uniformity of these compounds which are much
alile at the different epochs; a nearly total absence of animal remains, and a
flora, exclusive in its characters and without marked relation to the floras of
corresponding times. The origin of these groups of red sandstone is the same,
to my belief, at least. They are beach formations, like those in progress at the
present time along the shore of the North Sea, in Holland and Belgium, where
the widely extended muddy shores are formed of a soft substance of the same
vod color. As T have had opportunity to observe it, it is a mixture of small
grains of sand, brought from the sea, with the mud deposits, carried by rivers of
long course, after traversing flat countries. By slow deposition, it constitutes low
shores, successively washed by the tides, which, of course, recede or advance
{arther in Pmportion to the slow upheaval or to the depression of the land.
Marine animals, the shells especially, are very rare in a formation of this kind.
Tt has only a few species mostly of small size; also the prints of the tracks of
Saurian, of birds, &c., the ripple-marks, the cracks or the preforation caused
by atmospheric influences, dryness, heavy rain or hail. But it is shunned by
every kind of land animals, and it has, therefore, no other remains imbedded
into its compound but Saurians, and rarely fishes! Its flora is for the same
reason of a peculiar character. It has no remains of marine plants, for these
do not grow on the mud or upon soft ground; the vegetation of high dry land,
and also ihat of the bogs or of the peat, are excluded from it; the first on
account of the humidity and softness of the ground, the other from its con-
stant alternance from a dry to a submerged surface.

The character of the leaves found in the Dakota group, and their analogy
with species of our time, seem at first to refer them to a dry-land flora; it
is, however, not positively the case. The most abundant representative of this
(retaceous flora, the Sassafras, 18 remarkably similar to the present Sassafras
officinale, which inhabits every kind of ground and station, from the dry hills
of Olio to the low swamps of Arkansas. The numerous leaves of Laurus,
too, are comparable to those of Laurus careliniana, a shore plant, as are also

11p IMolland the ditehes across the flats, whers water is permanent, are mostly inhabited by eela

in prodigious quantity.
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the Magnolias, Platanus, Populus, Saliz, and Menispermites, the essential
types of the vegetation of the Dakota group being, therefore, those of low
islands or of low shores, rather than of hills and dry land.

§5.—DISTRIBUTION OF THE LEAVES IN THE COMPOUNDS OF THE DAEKOTA GROUP.

Professor Capellini remarks, in his introduction to the pamphlet on the
Phyllites du Nebraska: “ Although the Tekamah molasse is distinetly strati-
fied, the vegetable impressions are not arranged in the plane of stratification ;
a proof that the water wherein were deposited the materials which entombed
the leaves, and which were brought by alluvion, was not quiet enough. The
deposit was not made quictly enough to allow the leaves to be flattened as
well as those which are found in the deposits of Oeningen and of Senigallia.”
The fact stated by the European professor is not generally observed. The
leaves, indeed, are found sometimes rolled or erumbled as may have been
dry leaves when falling upon a muddy surface where they may have been
imbedded in that condition, and often, too, penetrating the mud edgewise,
either vertically or in various degrees of inclination to the plane of the mud
deposits; at some places they have been also probably rolled by the waves.
But these deviations of the horizontal plane are far from frequent. In mosf
cases the leaves are flattened upon the shales, often found covering each
side of a piece of shale of moderate thickness, and also when in abundance
they are generally superposed and flattened upon another. This devia-
tion of the horizontal plane is nowhere more marked for the fossil plants of
the Dakota group than for those of our Carboniferous or of our Tertiary
formation, and it appears rather ascribable to wind or to tidal action than to
any current or alluvial movement. These remarks already tend to indicate
that the Cretaceous fossil leaves have been derived from trees or groups of
trees growing in the vicinity of the muddy bottoms where they have Dheen
buried and fossilized. Other facts confirm this assertion.

The leaves are regularly disseminated in the shale of this formation, and
thus found here and there over wide areas. They are often very abundant
at onc locality, occupying a surface of small extent, and then they disappear
entirely from the same horizon and are not seen anywhere around for miles.
The locality near Salina, from which a large number of fine specimens have
been obtained, covers scarcely three acres of ground. In following the blufls
to the station for a distance of about eight mileg, although the exposures of the
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red shale are frequent and of the same horizon, no trace of any fossil vegetable
remains could be found by a party of three who were actively searching for
them in every direction. South of Fort Harker, on the Smoky Hill River, a
locality discovered by Mr. Ch. Sternberg, who lives near by, is a small hollow
where the red shales are full of leaves in a thickness of 8 to 10 feet; while
out of this none have been found for a great distance. This hollow would not
cover, I think, half an acre of ground. The same remark has been made by
Prof. B. F. Mudge, of Manhattan College, who has for many years, as State
geologist of Kansas, explored the Dakota group, studying its geological dis-
tribution and its paleontology with the greatest care. Some of the finest
specimens of its fossil flora have been discovered by him. In the Transactions
of the Kansas State Board of Agriculture, the professor remarks:' * The fossil
plants arve found at certain intervals of territory. In searching for them we
have frequently examined every visible outcrop for fifteen or twenty miles
without finding a specimen; then, perhaps, a single square mile would furnish
several good localities. Qur cabinet is represented by specimens collected
from twenty-five or thirty places from Washington County fo Fort Larned,
near the Arkansas, a distance of one hundred and seventy-five miles. The
fossil plants are usually obtained from thin layers or strata, extending in a
horizontal position along a ravine or around a hill. They may oeccur at
several places in the same vieinity, but usnally without any connection. Thus,
in Clay County, near Riverdale, they were found at the bottom of a well as
low as the bed of the Republican, and on the top of an adjoining hill 200 feet
high, with numerous strata between, in which none could be seen. The de-
posits appear to have been local, dependent upon circumstances. There
must have been, necessarily, an arm of the sea with soft, sandy mud, bordered
by an adjoining dry land covered with a forest. The characteristic of the
local deposits indicate that the forests were on small islands scattered over
the Cretaceous ocean.”

The leaves, marcover, are not variously mixed, as they should be if they
had been carried from any distance by currents or any other kind of motive-
power ; but are generally found in groups of representatives of same or analo-
wous species. For example: all the specimens of Juglans(?) debeyana sent
{o me for determination are marked from two localities only; from Decatur,
Nebraska, twenty-nine specimens; and {rom three miles northeast of Fort

1P, 895
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Harker, Kansas, six specimens. I have also found specimens of the same
species at these two localities; on one hill near Decatur, I found no other kind
of leaves with them. Near Fort Harker, the leaves of this species are mixed
with those of Laurus. All the specimens of Platanus obtusiloba, twenty-two

in number, come from near Beatrice, Southern Nebraska. Representatives of

this species have not as yet been found elsewhere. The specification of the
various forms of leaves of Sassafras, as may be seen in the descriptive part, is
confirmed by local distribution. Sassafras mirabile, S. cretaceum, S. hark-
erianum are from Fort Harker; Sassafras mudgii and. S. obtusum from Salina.
Most of the Pterospermites, too, have been found at Fort Harker. The Salina
locality is along the bluffs of the river formed by a succession of low hills,
whose faces are more or less abruptly cut and exposed by erosion. Two of
these hills are separated by a narrow depression formed by a spring, and the
top of both is on the same level, as can be seen by the exposure of the u pper
strata of red shale. One of them is strewn with fragments bearing specimens
of Menispermites obtusilobus, a species which I have as yet not seen from
any other locality, though it is there in abundance; the other has only speci-
mens of Sassafras. A distribution of this kind ean result only from the prox-
imity of the trees from which the leaves have been derived, and confirms the
opinion that the formation of the Dakota group is the result of muddy flats
whose surface, raised perhaps in hillocks above water-limits, and already solid
ground, was cutf like an immense swamp, here and there interspersed by rare
groups of trees and bushes. Of course the main portion of this surface was
subject to continuous changes in the successive modifications resulting from
the heaping and displacement of matter by water, and thus the leaves were
distributed either at the same places but at different levels, or at the same
level but at different localities.

The only objection to this supposition is the absence of roots or of
fossil trunks, which as yet have heen rarcly observed in the shale of the
Dakota group.! If we consider that the low islands bearing trees were
rare, and especially if’ we think how great is the disproportion in quantity
between trunks of trees with their roots, and the leaves which they bear
and disseminate annually for a series of years, we may easily account for
this apparent anomaly of leaves found petrified without accompanying trunks

! Fossil silicified wood has been found, liowever, in Nebraska, in the lowest strata of the Dakota
group, and also at the upper part of the same formation. Near Sioux City, the shales are blackened by
the heaping of rootlets, as they are gencrally in tlio tlay-beds preparing for the formation of peat.

e
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and roots. It is, moreover, probable that the activity of life continued for
~ procuring sustenance fo the trees, has preserved the substance of the roots
against the process of fossilization which acted upon the leaves; for, in-
deed, these leaves are not truly fossil; they arc merely printed on the
shales, but nothing of their substance has been left. The procéss of fossiliza-
tion depends on local circumstances, and an indication of the incapacity for
this process, or of the absence of fossil petrifying elements in the shales of the
Dalkota group, is the soft state of some fragments of wood in the deposits of
roots and rootlets of Sioux City. These fragments have the consistence of
decayed wood, and crumble in powder under the pressure of the finger.

§ 6.—(IENERIC CHARACTERS OF TIHE FLORA OF THE DAKOTA GROUP.

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

CRYPTOGAMI,
Order Thallophytes.

Zonarites, Brgh o= .. s iR saiate o n it = S0 1

Order Filices.
Lygodium, Swartz. .. .....covoooaao i 1
Hymenophyllum, Sm - .. .. ... ol e o RN, 1
Sphenopteris, Brgt. - - ... oo 1
Pecopteris, Brgh- ... ..o« cccemeoimiiiiin e e 1
Gleichenia, Sm ... ... 1
7 GO PR B et St o E R SR R 1

PHANEROGAMLE, GYMNOSPERMAE.

Order Zamice.
" Pterophyllum, Begh . q-ceee ottt o s se iy de 1

Order Conifere.
Sequoia, Fiidl s nes s s smmig e s smim = e D S S e s 2

Arancaria, Juss. oo coooo oo 1



Abietites, Aueh. - - e
Glyptostrobus, Endl .- ... ...
Phyllodadus, Bieh o coun oo snvmuzmsass comae - 55 annms
Geinitzia, Heer - - - .o .. ...

MONOCOTYLEDONE.

Order Glumacec.
Aanide; Liccclc arcadinh dh Atk & o 5 n e e o L

Dioscorea, Plum - ... ... ... . .. ...

Flabellania, Stertib . - - oo o e e e e s

DICOTYLEDON A, APETALEZR.

Order fieoidec.
Liguidambar, Lo o .. oo e e e
Popalug, TOWM - - & - omme e e oo s e e e h
Fopulites, Bagx - . .. cotcnu - 5 s omh s g

Salix, Tourn. . - ... e

Myrien, L oo e e e e
Betula, Tourn. ... __ ... .. .
Betulites, Heer- . .- ... ... ... . ... ...
Alnus, Tourn - - .. ... .. .. ... L
Quetean, Ung- - .- ocowwas - et L T e
Fagd, Ung - . e i i e e v m
Flatanug, Too - oo ns saeile o e e i s s o = ms

B EL s M i 1N e e e
Ficus, L

Nymsa, G0N .o v e S w s e, 0

L B
Laurophyllum, Heer .. .. ..o ... ...
Persea, Gartn
Sassafras, Nees



Sassafras, (Araliopsis) - - -« o commmcmm
Clinmamomum, BUrnn - - - - - oo ...
Oreadaphie, Neos - - - - - - o . el i ciadis s oo

Proteoides, Heer

Embothriom, Forst. .. ... ... ... ...
Aristolochites, Heer. « oo ou i it e s =t m et -
GAMOPETALEZE.
Order Bicornes.
Andromedn; Loier 8ot s sema Daus oo e s da oo
Order Styracine.
Duospives; Wal. <o u s snne s oo s e A e
Bapotaeities, Ung: .. occvenve oo idininaue it
Bumelia, Swartz - - - - - oo e e e eeaaas
POLYPETALZE.
Order Umbelliflore.
AP DO s e S i s i e e = o s
Hedera, Do oot nemmm i e m e simrmm e g
Cissites, Heer. . - . - oo i e e e
Order Polycarpice,
Magnalia, L - . 2o a'c s nimara o = 2 MR e e
Lyrioderidron, L« - oo ciconaeiamnmm i
Menispermites, Lsqx - - .. oo oo ocvvemmiiiiiaa L
Order Columniferc.
Protophyllum, LsqX- - - - cccccammmmmmmmmmmmmmammeens
Order Aceracec.
ACEEEE, NeWhY -« . . cicsichcnsm oo rimime 82 2m cmmi o o
Negundoides, LSQX - - - oo oo ooooemae o mmmmmm e e
Greviopsis, BAP <o ee i eacmaem e s e
Allist)phyllum, qux ________________________________

Paliurus, Tourn . . . . . . e
Celastrophyllum, Bt . . . ___ . .. ...,

Rhamnus, JUss_ - - . oo e e s
BT
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Order Terebinthine.

Fpdans, Lot oo oo vt i i s & Bafass i e s 1
£ 54570 & e S L S eSS DUl 1
Order Calophyte.

2270 179 | R e 1
f S 170 B e R S S PR s e Al AL

Order Leguminose.
Topppnissites, EIEGEIIG o B e el e e o = sricienan il 1

Eiremophplhion, TaaE- - - oo i bavamee = « & sl ¢ 1
PoylitesyAanto oo i, - rece S ngbll . - L. ce il e b
Phenosiobus, Lsgx - o lotomerrmas e e el 25 = 1
Caulinites), Heer awe e s b o o n e e e S0 0 1
Carpolithes, Sternbi- = . . - - omiccinndona oo 2

The table indicates one hundred and thirty species, distributed according
to descriptions in seventy-two genera, or about two species fo each genus.
From this it would seem right to suppose, for the defermination of the Creta-
coous fossil leaves, a certain degree of reliable positiveness which could not
be expected of a flora with more numerous specific divisions. For, of course,
the species of the geological times were more numerous, perhaps, than
those of our own epoch, generally more contiguous, more or less illimit-
able; subject, therefore, to personal eriticism or opinions. The descriptions
of the species of the Dakota group force a contrary conclusion. If some of
the genera are clearly characterized and their relation positively ascertained,
some others may be considered as groups of analogous forms, which point
to the derivation of different types, and which therefore cannot be considered
as homogenous or identical, though it may be difficult to divide them and to
limit the divisions by positive characters. Moreover, a number of those
ancient leaves are not referable to any of the types of our present vegeta-
tion, They represent apparently extinct vegetable groups, or their typi-
cal characters have been modified in such a way that by successive devia-
tions from the primitive forms the relation of the offsprings cannot be recog-
nized. This necessitates the admission of peculiar names in the description
of these groups of leaves, (Populites, Menispermites, Phyllites, &e.,) whose af-
finity is merely supposed. The relation may be recognized hereafter, either



by the discovery of intermediate forms, or by the study of larger collections
of living plants than those which I have at my disposal. It will be the task,
a pleasant one I hope, of other paleontologists to go further into the acquaint-
ance with that most interesting Cretaceous flora of ours; to recognize its afl-
finities better than I am able to do, and to correct errors of determination
which are an unavoidable result of deficiency of materials for comparison.

§7.—D1}$CONEECTION OF THE FLORA O THE DAKOTA GROUP FROM ANTECED-
ENT TYPES.

The remarkable disproportion between the number of genera compared
to species in the Dakota group seems at first to corroborate the system so
generally admitted now, of a successive development of vegetable forms ac-
cording to a supposed rule of progression of more complex forms constantly
originating by the multiplication or subdivision of simple organs of inferior
types. For,according to this rule, the more we recede in our researches from
the present floras toward the more ancient ones, the neaver we come to plants
resuming, in organs of the simplest types, all the multiple characters which
they are prepared fo represent in a continuous series of divisions. In that
way the old floras should be represented by simple generic forms and by only
a few specific divisions slightly different from the generic characters. The
uniformity or sameness of the facies of the Cretaceous flora, with its leaves
mostly entire, coarsely veined and coriaceous ; the difficulty of separating into
distinet groups, by fixed characters, the numerous forms of leaves which, seen
separately, represent different species or even genera, and which, considered
in series or in groups, appear undividable into sections, and therefore as refer-
able to a same genus, can be, also, admitted as a confirmation of the same hy-

pothesis.

As long as we remain in the domain of suppositions, it is easy to go along
in that way, and to ascend from one or more primitive forms for the building
up of a progressive scale of vegetables, by mere deviations or multiplications
of organs.  But until we know more we have to consider the facts. And the
conclusion evidently forced, at least in considering the flora of the Dakota
group, is, that its disconnection from ancient types is so wide that even the
supposition of intermediate, unknown, extinet vegetable types fails to account
for the origination of its peculiar characters.

The limestone f’m'mat_ions overlying the coal-measures in Eastern Kan-
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sas and Nebraska are referable, for their upper part, at least, to the Permian,
by their fossil remaing of animals; but as yet no fossil plants have been ob-
tained from them. The highest coal-beds in Kansas, those of Brownsville, for
example, have still in their shale species of ferns of the Carboniferous meas-
ures, not only the omnipresent species as Newropleris loschii, N. hirsuta,
&e., but also Alethopteris serlii and Newropteris rarinervis. In Franklin
County, of the same State, the coal also in the upper part of the Carbonifer-
ous measures is overlaid by an arenaceous shale, which has Asterophyllites
equisetiformis, Pecopteris serrata, Lepidodendron, and other true Carboniferous
plants. Here is, for the western geological formations, the end of the flora of
the Paleozoic times. Ixcept the two species of Calamites recorded from the
Permian of the Rocky Mountains, no fossil vegetable remains have been found
referable to a formation between the Carboniferous and the Cretaceous Da-
kota group. This remark could apply to the whole North American Conti-
nent, but for the few fossil plants known from the coal-measures of Richmond
and South Carolina, which by their characters are referable to the Triassic.
They mostly represent species of ferns with some large Egquiselacee, Cy-
cade, and Conifers.  And from what is known in Europe of the flora of the
formations between the Permian and the Cretaccous, the essential types
which have marked the character of the vegetation, hy the predominance of
their remains, belong to the same families of plants. No trace of a leaf refer-
able to a dicotyledonous species has been recognized anywhere before the
Cretaceous.  And even until the discovery of the vegetable remains of the
Dakota group, it was generally admitted that the first dicotyledon had ap-
peared in the middle or the Upper Cretaceous measures.

A glance over the table of genera named above, as representing the es-
sential types of the flora of the Dakota group, is enough to show the prodigious
difference which separates this flora from those of any former epoch, even
considering the antecedent vegetation of the Jurassic, known as it is from
FEuropean specimens and European publications. The Ferns, Conifers, and
Cycadem, with a few species of Equisetaces, which constitute the whole flora
of that epoch, are all of peculiar types, without relation to any of the species
of the same families recognized as yet in the flora of the American Creta-
ceous.  Of Ferns, this flora has an Hymenophyllum and Sphenopteris, whose
affinity is with Hpmenophyllites furcatus of the Carboniferous, and still more
with a number of species of Hymenophyllum of our own time. Another
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specics of the same family, a Gleichenia, is allied to species recognized in the
middle Cretaceous of Eurepe, hut far distant from either of the two species of
this genus described from the Olithe. Of the Cycadeq one species from Ne-
braska is allied to a Pterophyilum, described and figured also from the Qua-
der-sandstein of Germany, but this last species, like ours, has no known rela-
tion to any fossil or living plant of this genus, and therefore is not positively
referable to this family. In the Conifers the Cretaceous flora of Nebraska
has representatives of Sequoia, Glyptostrobus and Cunninghamites ? perhaps.
The fivst two have not been seen anywhere before the Cretaceous, and the
last only in the Miocene. The fragments considered by Dr. Newberry as
representing an Araucaria are closely related to a species of Conifer described
formerly by Dunker, under the name of Abietites curvifolius from the Quader-
sandstein of Blankenbourg. The relation of this form is rather with Abies
than with Araucaria.  Admitting it, however, in the section Araucarie, which
after being recognized in the fossil wood of the Devonian, disappears entircly
as far up as the Jurassic, where it is represented by four species, it is still
impossible to find even a distant affinity between the supposed Cretaceous
Araucaria of ours and any of the forms of older formations. The relation of the
genus Phyllocadus is with that of Salisburia in the scction Tuwacew. 1t is
represented in the flora of the Dakota group by one species, and has not been
seen before in a fossil state.  All the Safisburia fossil speeies are as yet from
the Miocene of Europe, and from the Eocene of this continent. So far; this is
all that can be said of the relation of the flora of the Dakota group with any
of the vegetable remains recognized from precedent epochs, and it is indeed
very little. It is possible, of course, to suppose an intermediate and unknown
land formation, where, in an immense space of time, the plants of a lower
grade have developed those primitive types and multiplied them to the
Cretaceous epoch. But the Cretaceons flora does not preserve any traces of
ancient forms known of old; of the ferns, large Calamites, Cycadew, &ec., not
even a predominance of ferns and Conifers, which were remarked in the Ju-
rassic as it is known until now. Awmong its 130 species, the Dakota group
flora bas only five species of ferns or Cryptogamous plants; one single species
very doubtfully referable to the Cycadee ; six species of Conifers, two Mon-
ocotyledons; all the others represent Pheenogamous plants, distributal

ble not

in a single one, but in all the essential groups of vegetables living at our time.

Of the Apetalous plants it has the foidec, Amentacee, Myricacee, Platanee,
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Salicinee ; groups represented, indeed, in a large proportion, but not larger
than in the vegetation of the present time. Of the Gamopetalous, it has the
Bicornes, Ebenacee, &e.  Of the Polypetalous, the Magnolie, Menispermacer,
Sapindacee, &e., and therefore it has representatives of all the classes of plants
without disproportion in one degree or the other, as compared to what is con-
sidered the scale of the vegetable kingdom. This seems to prove a collateral
development of different primitive types, and therefore the appearance at
certain epochs of those original forms which, at each geological period, bave
changed the character of the vegetable world, and which do not have any
eonnection with antecedent types. On this point of view, it is evident that
the flora of the Dakota group is as widely disconnected from that of the Ju-
rassic, even of the Lower Cretaceous, or as distinely original, as are the flora
of the Carboniferous compared to that of the Devonian, or the Permian types
compared to those of the Cretaceous.

§ 8.—THE FLORA OF THE DAKOTA GROUP IN RELATION TO CLIMATE.

The specimens from which this flora has been studied until now have
been obtained in different localities over the whole extent of the area covered
by the formation, from the 39° to the 47° of north latitude. In this space
of 18° the general facies of the vegetation has been apparently preserved
without marked changes in relation to latitude. At least the evidence
of a variation indicating atmospheric differences in the distribution of what
might be called northern and southern types, is not positive enough to be
considered as in correlation with the vegetable distribution of our present
time. The specimens obtained from Minnesota by Prof. Jas. Hall represent
a greater proportion of crushed fragments of conifers, stems, and cones espe-
cially, of which a few seeds only, doubtfully referable to the genus Cunning-
hamites, Presl., are recognizable. With these they have fragmentary leaves
of Laurus, of Lyriodendyron, Sapotacites, Ficus, Andromeda, referable to the
species published from the specimens of the Blackbird Hills of Nebraska, by
Doctor Newberry and Professor IHeer. These same paleontologists have
also described, from North Nebraska, species of Platanus, Populus, Diospiros,
Rhamnus, Quercus, Fagus, Sassafras, Proteoides, Magnolia, Lyriodendron,
and Aeer or Acerites, All these genera are also represented in the specimens
of Doctor Hayden, from Decatur, and some of them also by the leaves which
the same geologist has collected in South Nebraska, Lancaster and Gage
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Counties. These represent more especially species of Populites, Platanus,
Quercus, and Betula. The same genera are all recognized in the specimens
from Kansas, with the exception of Populus, Saliz, Rhamnus, Betula, Fugus,
while Kansas has exclusively as yet representatives of the genera Liguidumbar,
Credneria, Dombeyopsis, Pterospermites, and Aralia. The distribution, accord-
ing to species, is also somewhat different in Kansas and Nebraska. The
north has very few leaves of Sassafias, and these represent one species ouly ;
while in Kansas, especially near its southern limits, a large portion ol the
fossil-leaves belong to five species of this genus. Per contra, the leaves re-
ferable to Laurus are more and more numerous toward the north in Nebraska
and Miunesota, where also are found in larger proportion the leaves referable
to Quercus, which there represents five species, while one only is described
from Kansas specimens. In considering these differences in the distribution
of typical forms, and the general facies imprimed to the flora by this distribu-
tion, one might suppose that the flora of the Dakota group indicates in Kan-
sas, by its character, a higher degree of temperature. This supposition re-
ceives some authority from the luxuriance of the vegetation, marked in Kansas
by Crednaria, Pterospermites, and Dombeyopsis, genera represented as yet in
this State only, and all with leaves of large size ; and by the difference in the
proportion of the leaves of species of some genera common to both States.
The species of Plalanus, for example, P. newberrii, P. obtusiloba, recognized
in Nebraska, have smaller leaves than Platanus heerii, of Kansas. The two
species of Liriodendron, of Nebraska, are of a very diminutive type compared
with that of L. giganteum, of Kansas. Sassafras mirabile, of Kansax, has
leaves measuring more than one foot in diameter, while S. crefeceum, of Ne-
braska, is represented by small leaves. These differences may be ascribable
to local circumstances, to more or less favorable exposition, to a more fecund
composition of the ground, &e., rather than to a general atmospheric devia-
tion. This seems to be proved by observations of a more general character.

Considered as a whole, most of the types of the Dakota group, related
to those of our present flora, represent a moderate climate, like the one pre-
vailing now between the 30° and 45° of latitude north. The vegetable types
more distinctly characterized by their leaves, and which are recognized by
all the paleontologists, Saliz, Fagus, Platanus, Sassafras, Aralia, Magnolia,
Liriodendron, Menispermum, Paliurus, Rhus, &e., are all co-ordinate to iden-

tical climatic circumstances, or to the same average temperature which
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governs at our time the vegetation of the latitude indicated above. All these
types are, therefore, present in the North American flora, some of them
with scarcely any alteration of forms.

Professor Heer has the same opinion in regard to the climate of the
upper Cretaceous epoch of Greenland as indicated by its flora, He is just
now publishing two memoirs, which, besides their great scientific importance,
and merely considering the question of the relation of the floras to tempera-
ture, are of high general interest. The first describes a group of fossil plants
from the lower Cretaceous of Greenland, representing thirty-eight Fucoids,
one lycopodiaceous species, three Equisetacem, nine Cycadeze, seventeen Con-
ifers, five monocotyledonous, and one dicotyledonous species. These vegeta-
ble remains, according to the author, represent types of a tropical or subtrop-
ical flora, and this under the 70° of north latitude. There is evidently no
relation whatever between this low Cretaceous flora and that of the Dakota
group. But in a second memoir, the author describes an upper Cretaceous
flora of the same country, which, in its essential types, appears identical with
that of the Dakota group. It has 28 species of the genera Populus, Myrica,
Ficus, Sassafras, Proteoides, Credneria, Andromeda, Dermatophyllites, Diospi-
ros, Panaz, Chondrophyllum, Magnolia, Myrtophylium, Sapindus, Rhus, Legu-
minosites,' genera, which, with few exceptions, arc represented in the Crefa-
ccous North American flora.  What a difference in the types of these two
groups of plants from the same locality and of the same formation, one with
74 species, 42 of which are eryptogamous plants, 26 phenogamous gymnos-
perms, among which are nine Cycadew, indicating tropical climate, and only
one dicotyledon; while the other represents only 28 species distributed in 16
genera, all dicotyledonous and of types analogous to those of the present North
American flora. The distribution of such a small number of species in so
many genera of distant affinity is, by itself, a fact of great weight in consider-
ing the succession of types in their relation to geological periods, and confirms
the remarks at the close of the former chapter,” But it is still more remark-

1 Heer in letters.

*New and important information comes just now in eonfirmation of this remarlk. TFrom a letter of
Count Saporta, the most ancient flora of the Cretaceons of Boliemia, whose position is similar to that of
the Dakota group, or at the base of what the German geologists eall the quadersandsfein, here imme-
diately overlying the primitive formation, is composed mostly of dicofyledonons leaves whose forms are
remarkably analogous to those of the Dakota group flora. The celebrated paleontologist of France
remarks that with the dicotyledonous leaves the specimens represent only one specieg of Conifers ; that
the dieotyledonous leaves ave large and of varied forms, all apparently representing new types wlose
cxact detormination will be the more diffienls that they evidently represent synthetic types, resuming,
perhaps, each one, the eharacter of a wholo family, and appearing ag intermediate links between many
gronps of our preésent order of vegetation, &o.
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able to see, at two horizons of the same formations, the respective floras de-
noting so great a difference in the atmospherical cireumstances which have
governed the distribution of each.

It seems evident, from what has heen formerly said of the grouping of
leaves of the same kind upon separate and limited areas of the Dakota group,
as algo of their generally flat position in the sandstone or upon the shale, that
the trees from which the fossil remains are derived have grown in the same
localities where the fossil leaves arve found. These leaves cannot have been
carried down torrents and rivers from mountaing whose altitude could account
for the climatic differences. They do not either represent a kind of trans-
portation by floating islands, like those which are carried down the Amazon
River and sunk near its mouth ; they are true representatives of the climate
of that epoch. In regard to the Cretaceous floras of Greenland, and to the
atmospheric modifications indicated by their characters, we can as yet say
very little. The facts and their causes will have to be discussed by the cele-
brated author who has had under examination the specimens 1'epresenliug‘
the two groups of plants. And we may be certain that the question will be
fully considered by him. T shall be permitted, however, to present these few
remarks: 1st. Admitting the relation of the flora of the Dakota group with
that of the upper Cretaceous of Greenland, a relation which, though recog-
nized as yet by generic affinity only, appears sufficiently cloge to authorize
the conclusion that both have been affected by identical conditions of tem-
perature, supposing, also, a contemporaneity of the formations, we might
eagily account for this relation by the well-known fact that the isothermal
zones are wider in proportion to the age of the formations, a fact result-
ing mostly from a greater proportion of atmospheric humidity. The same
reason has been surmiged already for explaining the identity of a number of
species of the Western Tertiary, especially of the lignitic measures of Carbon
and Evanston, with those of the Miocene of Greenland! 2d. The cause of
the modifications of climate, either slow and continuous during a period of
time, or remarked from different formations of the same epoch, result from the
changes of land surface which modify in a corresponding degree the intensity
or direction of the elements which enter into the composition of the atmos-
phere. A case serving to illustrate this, is remarked in passing upward
from the flora of the Dakota group to that of the Eocene of the Rocky Mount-

1Dy, F. V. Haydew’s Report, 1671, p, 312, =
6 L
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ains.  The Dakota grou p, resting upon Permian land, or deposited upon its
shores, was under the influence of a land climate at the end of a stationary
period of long duration. Its climate was accordingly dry, and proportionally
cold. A long period of subsidence covered it, to the west at least, by a sue-
cession of deep marine formations recorded in the difforent stages of the Cre-
taceous strata. At the opening of the new epoch, the Eocene sandstone, full
of fucoidal remains, is brought up to the surface of the sea. The first land
that covers it is still, like the low land, under an atmosphere of vapors. The
climate is proportionally warm, or at least the mean temperature is higher,
and the vegetation appears in exact relation to these atmospheric circum-
stances. If is a time for a luxuriant vegetation of ferns, of palms, of the
boggy plants which favors the growth of peat, and the heaping of vegeta-
ble matter in a succession of beds which have afterward been decomposed
nfo coal. That this vegetation has no relation whatever with that of the
Dakota group is a matter of course, as it is born or established under totally
different influences and circumstances. The difference between the flora of the
Dakota group and that of the formation which I call Eocene is, therefore,
attributable to a change of climatic influences, rather than to difference of age,
a conclusion admittable for all the changes indicated by geological floras,
But on this assertion, and espeeially in regard to its application to the floras
of the Tertiary groups of the West, nothing more can be said until the fossil
plants of these formations are published, a work prepared for another volume.
I reserve for that time also, the discussion on this new hypothesis: that
groups of identical fossils, cspecially vegetable ones, do not prove or indicate
contemporaneity of the formations which they characterize, when these form-
ations are observed at great distances or under different degrees of latitude.

{ 9.—DESCRIPTION OF SPECIES.

It is not possible to attach any importance to the priority of nomencla-
ture of so-called species of fossil plants, as long as they are known from mere
descriptions.  The analogy, not to say the specification, of fossil leaves is un-
certain enough when the descriptions are illustrated with carefully made
drawings or figures which clearly define the essential characters, the outline
or general forms, with the nervation of the leaves. In the written records of
vegetable fragments, even of whole and well-preserved leaves, the deserip-
tions, though exact they may be, are always subjected to erroneous repre-
senfations of the mind, For the same reason, I consider not only as a right,
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but as a duty, to modify names and descriptions of fossil species which T may
have published formerly, whenever this change is demanded either by the
discovery of more perfect specimens, which may show under another light
the relations of a plaut, or by the recognition of different characters which
were not observed in a preliminary examination. The first specimens [ur-
nished me were comparatively few, mostly incompletc, and I was requested
to make an examination of them and to describe them, at least in a precur-
sory way, in a very short time. They were the materials from which was
written and published in the American Journal of Science and Arts, vol. xlvi,
July, 1868, the paper on some Cretaccous fossil plants from Nebraska. Since
that time I have not only received a large number of specimens from the
Dakota group, but at two different times I have been over the field for
the purpose of studying the distribution of the fossil plants, their relation to
localities, &c., and have had opportunities of collecting a number of specimens
in a better state of preservation, and, what is still more advantageous for the
exactitude of the determination of fossil plants, to compare in place different
forms related to the same species. Of course these prolonged studies and
the increasing amount of materials may-already account for, and render ex-
cugable, some difference in the specifications and the synonymy remarked in
the following descriptions.

Moreover, at the time when the first descriptions of these fossil plants
were made, there was nothing as yet known of the dicotyledonous leaves of
the Cretaceous, cither of Europe or America, except the little which had
been published in the Paleontographica, by Stieller, Zenker, and Dunker,
and in the Phyllites crétacées du Nebraska by eer. As remarked by this
author, Debey, who has a large collection of leaves of the Cretaceous of Aix-la-
Chapelle in Belgium, had admitted that our fossil leaves of the Dakota group
bad no relation whatever with those of Belgium, and that therefore no com-
parison could be made hetween them. Since that time, Professor Etting-
hausen has published, on the Cretaceous flora of Niedershwena of Saxony,
what he calls a Contribution to the acquaintance of the oldest dicotyledonous plants
of our earth, and Heer, also, has given on the Cretaccous flora of Moletin, in
Moravia, and on that of Quedlinburg, two very fine quarto memoirs, aﬂ'or:ling,
like that of Ettinghausen, a few points of comparison for the present study
of the flora of the Dakota group.  Notwithstanding this supplement, of mate-
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rials, it is certain that this flora is still very imperfeetly known in its essential
characters and its diversified forms.

A valuable assistance has been given me in the revision of this memoir,
and since the engraving of the plates, by Ceunt Saporta, of Aix. An exami-
nation of the first proofs of the plates suggested to him, on the relation of
some leaves, important remarks which have been used for the distribution of
the groups and the limitation of some gencra. The thanlkful acknowledg-
ment of this cordial assistance is as pleasant to' me as has been the exchange
of views and the intercourse with a paleontologist of so high a standing and

so justly celebrated.
CRYPTOGAMOUS PLANTS.

Thallophytes.

ZONARITES DIGITATUS, Brgt, PL i, Fig. 1.

TFrond flat, membranaceous, dichotomons, branching in an acute angle of divergence; divisions as
road or broader than the main axis, linear, entire; obtuse, slightly enlarging upward.

Fucovdes digitatus, Brgt,, Hist. d. Veg. foss. p. 69, Pl ix, Fig. 1.—Zonarites

digitatus, Geinitz, Dyas, Pl xxvi—Lesqx. in Hayden’s Report, 1872,

p. 421.

Our specimen is less complete than the one figured by Brongniart.
It is broken on one side, and merely represents two of the divisions of the
plant.  These, one cent. broad, slightly enlarging upwards, diverging under
an angle of 20°, are apparently of thin membranaceous texture, merely
marked by the irregularities of the surface of the ealcareous elay over which
the plant is preserved. No difference is observable between this and the
European form, except in the slightly broader size of the divisions. The
main axis has the saume character as the branches, slightly enlarging from
the base upwards.

The relation of these remains has not yet been positively ascertained.
Schenk, in Paleont. xi, p. 801, compares it to Cyclopteris digitata, Brgt.,
a fern of the Oolithe. Schimper, Pal. Veget., p. 186, rejects this opinion
from anomaly of characters, and would consider it as veferable to the genus
Jean-Paulia, Ung., which, too, represents species of uncertain affinity related
to ferns. The association of these fossil remains with those of animals of
decp marine water, large Ammonites, Baculites, Inocerami, is a suflicient indi-

cation of their submarine origin, and if they represent a planf it is truly a
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Fucoid. Tt may be, however, a kind of sponge, as it resembles some tubuloge
species of this class by its punctate or perforated-like surface, an appearance
which, as remarked above, may be due to the porous compound of the matrix.

Hubitat—Niobrara group of the Cretaceous, about 100 feet above the
top of the Dakota group, six miles north of Fort Harker; on the highest point
of the divide between Saline Fork and Smoky Hill River. It is there mixed
with a prodigious quantity of fossil shells. It is the only species deseribed
in this paper from out of the Dakota group. In Kurope it has been recog-
nized in the Dyas or Permian.

Fifices.

LyGoDIUM TRICHOMANOIDES, sp. nov., PL i, Fig, 2.

Pinna linear from the truneate base to the middle,; enlarged and lobed upwards from the forking of
the medial nerve; veins hroadly oblique; distinet, simple or branehing from the base.

Lygodium () species, Lesqx., American Journal of Science and Arts, vol.

xlvi, p. 9t

This fragment of a fern, too small for exact determination, was doubt-
fully referred at first to a Lygodium, though I do not know of any species of
this genus to which it may be related. Of all the ferns which T have been
able fo compare, none appears to have any marked analogy with it but
Trichomanes pinnatum, Schwartz, and this only by the characters of its lowest
pinnz.  The frond of this species, which inhabits the northern tropical re-
gions from Mexico to Brazil, is lanceolate in outline, simply pinnate, with
linear pinne in the fertile state and oval lanceolate ones in the sterile fronds.
In these, the lowest leaflet is often enlarged and lobed from the middle up-
ward, by the forking of the medial nerve, exactly as in the fossil fragment.
The analogy is rendered more marked by the disposition of the veing, which
in the living species are fine, very close, distinct, simple, or branching, going
out in an open angle from the thick costa, with exactly the same degree of
divergence as scen in the fossil species. The fossil fragment, however, is
of a coriaceous texture, while Trichomanes species are more generally thin

and membranaceous. The degree of relation cannot, therefore, be positively
ascerteined without better specimens.

Habitat—Fort Harker, Kansas, Leconte.

HyMENOPHYLLUM CRETACEUM, Lesqx., PL i IMigs. 8 and 4; PI. xxix, Fig. 6.

Frond membranaceous or subcoriaceons; pinn® linear oblong, pinnately divided into oblanceolad
or enneiform alternate obligue pinnnles, decurring to the convex slight]
deeply bi-trilobate; lobes obtuse, simple nerved.

e

¥ winged rachis, moro or less
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Hymenophyllum eretaceum, Lesqx., Hayden’s Report, 1872, p. 421.

As seen from the figures, we have three specimens of this species. The
one, Fig. 3, represents a narrow linear lanceolate pinna with alternate pinnules
more closely approached towards the point; the second, Fig. 4, represents an
upper or terminal lobe of an apparently larger pinna. The third is of the
same character, with longer narrower lobes. These fragments indicate a
species variable in its modes of division and in the size of the pinnules, which,
however, have the same general form and the same nervation. The texture
of this fern appears thickish, subcoriaceous ; the nerves and their dichotomous
simple branches are well marked, and ascend to the upper borders of each
pinnule, which they sometimes mark by depression into a small notch. No
species related to this has been described, though it may be compared to
Sphenopteris Johnstrupi, Heer, of the Cretaccous flora of North Greenland,
Are. FL, p. 78; PL xliii, Fig. 7. Its analogy is rather with species of the
section of the Sphenopteris hymenophylloides, mostly represented in the Carbon-
iferous measures, and still more with a number of species of Hymenophyllum
of Cuba, or of the north tropical region of this continent.

Dr. Newberry, in Notes on the extinct floras, &e., p. 10, has described
as Sphenopteris corrugata, a species which, from the description, at least, seems
related to this one.

TTabitat—Fight miles south of Fort Harker, Kansas,

Pecorreris NEsrasKaNA (1) Ieer, PL xxx, Fig. 12"

Pinna coriaceous, linear lanceolate obtuse, alternately equally lobed ; lobes more or less disjointed,
turned outside, obtuse; medial vein (hin, undnlating ; divisions alternate and alicrnately branching in
simple veinlets, ascending to the horders.

The small branch, a pinna, represented by the specimen is 2 centi-
meters long, 8 millimeters broad, near the abruptly atfennated base, 4 mil-
limeters near the obtuse point; cut in obtuse lobes, the four inferior ones
disjointed to helow the middle, enlarging upwards to a very obtuse point and
turned outside, the upper ones connected nearly to the borders, which are
slightly crenate, by the impression of the veins or the wrinkled surface of the
pinna; secondary veins alternate, decurring to the middle one, which they
join in a very acute angle, alternately pinnately and simply branching twice
on each side, rarely thrice, the branches ascending to the borders.

I find this species figured, not described, in Flore fossile de Sezane, by Sap-
orta, p. 332, with the remark that it is still inedited. The fragment from which
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our figure and description is made is much like that figured by Saporta. There
is, however, some difference in the more deeply disconnected lobes; in the
slightly crenulate borders, a character which may be caused by the wrinkled
surface of the leaflets; especially in the disposition of the tertiary vinelets
more evidently alternate, and of the secondary onmes more decurrent than
marked by the enlarged figure of the author. Our fragment has also as
evident a degree of likeness by the form of the leaflet to Raphailia newrop-
leroides, Deb. et Ktt., as figured in the Aerobyren of the Cretaceous of Belgium,
Pl v, Fig. 20, and by its nervation to the same species as figured enlarged,
Pl iv, Fig. 25. Indeed, it seems that the American form is not specifically
distinet from the Belgian one, which by its different fragments indicates a
fern with a polypinnate frond and variable divisions.

Habitat—Kansas, Prof. B. F. Mudge.

8. GLeicHENIA KURRIANA, Heer, PL i, Figs. 5, 5" 5.
Trond pinnately divided; pinum long, linear, pinnately equally Jobed ; lobes nearly at right angles

to the rachis, separated to near the base; medial nerve thick, pinnately branehin g; veins forking at the
middle,

Gleichenia kurriana, Heer, Flora v. Moletin, p. 6, PL ii, Figs. 1-4.—G. kus-
riana(?), Lesqx., Hayden's Report, 1872, p. 421.

. Though the branch of fern described here much resembles the species
described by Heer, by the form of its pinnules digjoined to below the middle
by a narrow obtuse sinus, identity of both these forms is, however, doubtful.
The difference in the characters is more marked between the American
“specimen and those of Moletin, than with a small fragment of a pinna pub-
lished also by Heer from the Cretaceous formations of Quedlinburg, and
which the author refers with doubt to the same species: Quedl. Florq, L
Fl 1, Fig. 34.. The speeimens from Moletin, however, are fructified while
these last are sterile, and this may account for the difference of the facies.
From the Moletin specimens the American form essentially differs by pro-
portionally shorter, broader, more obtuse pinnules, more open too, or nearly
at a right angle to the rachis, and from both the European specimens, by the
forked secondary veins, which are marked simple in the descriptions and fig-
ures of the author. By this character our American species or variety would
be more closely related to Didymososorus comptoniifolius, Deb. et Ettin g.
cies from the Cretaceous of Aix-la-Chapelle, which, with g somewhat like
form of pinnules, has its veins also forked. The facies of this last fossil fern

, & Spe-
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represented in Kreide flora von Aachen, PL i, Fig 1-5, is, however, diflevent,
the lobes being shorter, less distinetly divided, and rather turned upward
than horizontal. As ITeer separates his species from the Belgian one, espe-
cially on aceount of the veins being simple in the Moletin specimens, while
they are sometimes forked in those of Belgium, (for the figure @ represents
them simple, except the two lower pairs of two of the leaflets,) and as in the
American form all the veins are forked, while it has the same facies as the
Quedlinburg specimens, I believe that all these Cretaceous fragments repre-
sent the same species. For this reason I do not wish to increase the number
of species from characters of little importance and rarely permanent in the
ferns of this group.
Habitat—In a ravine, three miles east of Fort Harker.

Tonra(?) SAPORTANEA, sp. nov., PL xxix, Figs. 1-4.

Troud lavge, coriaceous, bi-tripinnately divided ; pinnw linear or enlarged in the middle, pinnately,
alternately divided in lanceolate, pointed, enlire, open, erect pinnules, digjointed to the decurring base,
which forws a narrow wing along the narrow rachis or medial nerve; nervation pinnate; secondary
veins simple, alternate, parallel, tnrning upwards in aseending to the borders, which they follow in a
series of enrves.

This beautiful species is represented by a number of specimens, the
Jargest of which, Fig. 1, shows the point of three apparently parallel pinnee
33 centimeters wide, cut down nearly to the rachis into erect patent, simple, lin-
ear lanceolate, entire, sharply-pointed segments, decurring by their base and
forming a narrow border along the rachis to the point of union with a lower
segment. These lobes, mostly equal in length upon the same pinne, are from
2 to 5 centimeters long, and from 3 to 8 millimeters broad. The nervation is
remarkably similar to that of some dicotyledonous leaves; the lateral or second-
ary simple veinlets in an acute angle to the middle nerve, (40°) are close to
each other, 2 to 8 millimeters distant, parallel, ascending in curving upward to
the borders, which they follow and join the upper veins, forming successive
hows or festoons. The veins are generally simple, separated often by Ter-
tiary shorter vinelets which disappear toward the middle of the prineipal
areas into large areole, by dividing on both sides. The relation of this fern
to Todea, a genus of the section of the Osmundcee, is indicated merely by
the form and mode of division of the pinne; but the neuration is different
from that of any of the living species of this genus, even from any species of
ferns of our time. It is comparable to Monkeimia aguisgranensis, Dev. and
Ett., Acrobryen, p. 31, Pl iv and v, Fig. 6. Of course the exact relation of
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this fern cannot be positively known as long as its fructification has not beey
discovered.

Habitat—Kansas.  Recently discovered and communicated by Profes-
sor Mudge.

PHAENOGAMOUS PLANTS.
Cycudece.
) I X . e bl . - T

1. PreroruyLLunm ? HAYDENII, Lesqx., L i, Figs. 6 and 6.

T'rond linear, simply pinnate; rachis rngose, half an ineh broad or more, marked by c:jreulur (‘!ot.s'in
vertical rows and regularly placed about half a centimeter distant, apparently sears of the points of
attachment of the pinnwm; pinnm entive, oblouy, oval-obinse. slightly arched on the lower side, flaf,
afitenuated at the round point of connection to the rachis, regularly and narrowly striated lengthiise.

Pterophyllum haydenii, Lesqx. in part, American Journal of Secience and
Axts, loc. cit., p. 97.

In the paper above referred to, T considered the fragments here deseribed,
together with a cone, as referable to the genus Pterophyllum from their like-
ness to vegetable organs of the same kind described and figured by Stiehler,
in Paleeont., vol. v, p. 76, Pl. xv, Figs. @ and 4, under the name of
Pterophyllum ernestine. T have seen nothing since, in the publications of
recent authors, which might give any clue to the true relation of this vegeta-
ble. Its parts as represented, Figs, 6 and 67, are evidently related by their
form and characters to Stiehler's species, and referable at least to the same
genus, the frond merely differing by the pinnw atfenuated at the basc and
not sessile in their whole width; by the smaller size of these pinnz and the
slender close strise with which they are marked. In considering Stiehler’s
species, Schimper only remarks, in Pal., Veget., p. 139, that probably this veg-
etable should be separated from the genus Plerophyllum, on account of the
thickness of the rachis. But the plant is left by him with species of uncer-
tain affinity. The cone, too, by its likeness to that of Stiehler's, Fig. d was
for the same reason referred to the same kind of vegetable. T have followed
Professor Heer's advice in separating it as rather referable to Conifers

Habitat —Near Decatur, Nebraska, Hayden.

Conifere.
ABIETITES ERNESTIN.E, Lesqx., PL i, Fig. 7.

Cone oblong, abruptly narrowed to a short pedicel, scales liroad, traneate,

| | appressed and imbricated
in spiral.

T &
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Pterophyllum haydenii, Lesqx. in part, American Journal of Science and
Arts, loc. cit., p. 91.

This cone, as remarked above, was at first referred to Pterophyllum hay-
denii, from ifs likeness to that which is described by Stichler, Paleont.,
vol. v, p. 76, PL xv, Fig. d, under the name of P. ernestine. With us, as in
Germany, the fragment of the cone was found in the same locality as the
specimens of the fronds and leaves; but not in close connection. These
casnal circumstances do not afford sufficient authority to consider as identical
with a branch of Cycadea a strobile referable by its characters to the pine
tamily, Stems and leaves of Abies or of Araucaria have also been found in
the Cretaceous of the Hartz Mountains, the quadersandstein of Blankenburg,
as also in the Dakota group. Dunker, in Paleont., vol. iv, p. 180, de-
scribes, under the name of Abietites, three species, iwo of which, A. curvi-
Jolius et A. hartigi, Pl. xxxiii, Fig. 1-2, bear leaves more or less curved
inward and enlarging upward to an obtuse point. Dr. Newberry, in
Notes on extinct floras, p. 10, deseribes from Sage Creek, Nebraska, frag-
ments of branches bearing broadly spatulate obtuse leaves under the name of
Avraucaria spathulate, which appear related to Dunker’s species. In consider-
ing, therefore, the relation of habitat, we have the same authority for referring
this cone of Cretaceous age to Conifers as to Cycadez. The description can-
not add much to what may be seen on the figure. None of the seales seem
to have been preserved entire; they are broadly oval or rounded smooth,
truncate at the top, an appearance due probably to the erosion or destruction
of part of the scales. As the stone wherein the fragment is imbedded is very
hard, it was not possible to see anything of the seeds, if there are any, covered
by these scales.

Habitat—Near Decatur, Nebraska, Hayden.

Sequoia rorMosa, Lesqx., PL i, Fligs. 9 and 9",

Cone spindle-shaped, tapering npward and downward about in the same degree; scales closely
appressed, rhomboidal.

Sequoia formosa, Lesqx., American Journal of Science and Arts, loc. cit.,
p- 92.
The cone is 4% centimeters long, 14 centimeters broad in its widest part,
below the middle, tapering upward to a point and downward to a short slender
peduncle. The scales, as seen Fig. 9 enlarged, are rounded in the npper part,
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narrowed downward to an obtuse point, surrounded by an inflated margin or
thick border, and marked in the central space by wrinkles diverging from a
small round point under the uppler border. The width of these scales is about
4 millimeters each way, being, however, especially in the upper part of the
cone, a little more expanded on the sides and broader than long.

The reference of this fine cone to the genus Seguoia is not positively as-
certained. By the position and the form of its scales; it resembles the cones
described in Sternb., Flora der Vorwelt, (vol. i, p. 184, PL xlix, Figs. 2" and 3,)
under the name of Bergera minuta, a species which is represented by hetter
specimens under the name of Cunninghamites sternbergii by Ettinghausen, in
his Kvide Flora Von Nieders, (p. 12, PL i, Figs. 4-6.) The cones of this
species, however, are proportionally shorter and broader, more obtuse, some-
times nearly round, and the scales, more enlarged in the middle, do not ap-
pear marked by an inflated border. In my description, loc. ciz., I compared
this cone to draucarites sternbergi, Gopp., as figured in Heer's Urwelt der
Schweitz, p. 810. This species is a synonym of Steinkauera manuta, Sternb.
(loc. eit,, vol ii, p. 202, PL Ivii, Figs. 7-15.) The relation, however, is dis-
proved by the same degree of difference as with the former species, the
scales being in Sternberg’s species more enlarged on the sides, without a
border, and the cones still more obtuse and proportionally broader. No fos-
sil cone described as yet, to my knowledge at least, has such a tapering coni-
cal form as ours, except the Lipidanthium microrhombewn, Schp,, figured in
Schenk. Foss. Flora, d. Grenzsch, (Pl xxxii, Fig. 8,) which is considered as
the inflorescence of some Cycades.

Habitat—Near Decatur, Nebraska, Hayden.

SEQUOIA REIcHENBACHT, TTcer, P, i, Fig. 10-10"

. oous small, oblong-oval ; receptacles oval-pointed at both.cnds ; folinceous seales crumpled, deeply
imbedded in the stone, seeds small, oval-oblong,

Sequoia reichenbachi, Heer, Molet. Flor, p. 8, PL i, Fig. 2-3.

hl - . - . .
The cone is cnt vertically, and its axis, like the receptacles of the seeds

and their follicles, is exposed to view. It is narrowly oval, narrowed to the

slender peduncle, a little more than 14 centimeters long and 1 centimeter
wide. The receptacles are empty, but distinctly cut into the stone as ip
Tig. 10° somewhat enlarged ; the seales and follicles are vertically and deeply

imbedded, and their shape undistinguishable The axis is marked with deep

perforations indicating the points of attachment of the receptacles.
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I should have been disposed to separate this cone, as representing a dis-
tinet species, on account of its slender axis, slender branches, and shorter,
more open, and close receptacles; but these characters are not of positive
specilic importance, and as we do not know the leaves of this Conifer, nor the
form of the scales of the strobile, they do not authorize a multiplication of
nomenclature, especially in this case, where Heer’s species has been already
described in its different forms under six generic or specific names. There
is also a probability of identity of species in this fact, that S. reichenbachi has
been deseribed from the Upper Cretaccous of Greenland, whose flora, from
recent discoveries, seems to be closely related to that of the Dakota group.
It should be rewarked, however, that IHeer refers to his species Cunming-
hamites sternbergéi, Kiting, to which I have compared the former species,
recognizing positive difference. Now, this broken cone of our Cretaceous
bears in its general form and size the same relation to S. reichenbachi as that
of Sequoia formosa bears to the cones described by Ettinghausen. Tf; there-
fore, the European forms belong to the same species, S. reickenbachi, the cone
of ours, Fig. 10, is different and may represent a crushed dry cone of 8. for-
mosa.  The relation of these  strobiles cannot bhe positively recognized as
long as the leaves and scales are unknown. .

Habitat—Nine miles south of Fort ]E[ar]cer, Kansas.

(ILYPTOSTROBUS GRACILLIMUS, Lesqx., Pl i, Figs. 8, 11-117

Branches fastigiate, very slender, thread-like, much ﬂlﬁdul leaves imbricate, appressed, embrac-
ing at the base, linear lanceolate, more or less abruptly pmnted cone narrow, eylindrical,

G'lyptostrobus gracillimus, Leqqx American Journal of Science and Arts, vol.

xIvi, p. 92.—Frenclites reichii (¥), Ettinghs., Kreide flora von Nieders., p-

12, Pl i, Fig. 10.—Lycopodites insignis, Reich. Bronn, Lethaea geogn.,

1846, p. 577, Pl xxviii, Iig. 13.

The specimens where this small species of Conifer is preserved are
irregularly covered or perforated in various directions by the deep impressions
of thread-like ‘branches, scarcely 1 millimeter thick, round and knotty by
the base of the leaves, which appear as placed in whorls or by four. The
branches are irregular in their divisions, either alternate or opposite, or
onc-sided, of various length, erect, crowded, with leaves closely appressed,
imbricated and biform, either linear, lanceolate, sharply pointed, or shorter,
more abruptly pointed and slightly obtuse, without trace of a medial nerve.
As seen in the figures 114 to £ much enlarged, the lower part of the leaves
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seems slightly narrowed from the middle downward, an appearance resulting
from their concavity in the embracing of the stems toward the base. The
top of some of the branches is enlarged by an agglomeration of small scales,
whose form, as far as it can be recognized, is figured 11c enlarged. These
arc apparently male catkins of the plant. One of the numerous specimens
covered with branches of this little Conifer is traversed by a small narrow
cone which appears cylindrical, but of which only a few scales are visible.
These are thomboidal in outline, pointed at the corners, marked in the middle
by an oval dot with thin, linear close strise, diverging to the borders: Fig. 8
enlarged. .

1 have referred this species to the genus Glypwstmbaw on account of the
form and - mode of divisions of its branches, of the scale-like leaves without
nerves, and of the form and position of the male catkins. But since the pub-
lication of my paper on the Cretaceous plants of Nebraska, (foc. cit.,) I have
received, by the kindness of the author, the Cretaceous flora of Niederschana,
confaining description and figures of Frenelites reichii, which so well agree
with the characters of this species that I scarcely doubt their identity.
The only appreciable difference is in the leaves, which, as figured 105 by the
European author, are shorter and marked by a costa. The leaves, however,
are not figured separately, and may not have been distinet enough to ascer-
tain their exact form. The genus Frenelia, Mirb., is represented by a number
ol species now inhabiting only New lolland, Tasmania, and New Caledonia.
From the description of the g'"enus, the branches are terete and the branchlefs
alternately triquetrous, rarely tetraquetrous, and closely articulated ; the leaves
are verticillate by three, rarely by four, adnate, but free in their whole length
at the summit, and in the inferior branches only joined to the stem by their
base, somewhat, open and linear. This agrees well enough with the descrip-
tion and figures of our fossil épecies, and even the few scales, recognized from
a cone, do not appear to differ from those of a Frenelia, which in old strobiles
are woody, connate at their base only, smooth, rugose or tuberculate on the
back, with a bract, mucronate or mucronulate at the top. I have, however,
been unable as yet to obtain for comparison a branch bearing an old cone of
a Irenelia, and I am, therefore, still in doubt about the true reference of this
(retaceous species. It would not be strange fo have in these remains the
1-['-.1')rr3.<-*.(,‘.11tﬁtiv(: of another type of Australian Conifers, or of a flora to which
some leaves of the Dakota group seem to be related.

Habitat—Near Sioux City ; mouth of Towa Creck, Huyden.
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In the grayish bituminous clays of the upper Dakota group near Sioux
City, which, as remarked formerly, are filled with undeterminable fragments,
especially of rootlets and branches of Conifers, I have found some rhomboidal
scales, 2 centimeters wide each way, broadly rounded at the upper border,
obtuse on the sides, narrowed downward to the spur of the scales, which at
its base is obtuse and 2 millimeters wide. The whole surface is marked by
prominent small ribs, curving along the borders and descending into* the spur
of the scale, becoming of course less curved toward the middle of the scale.
These costee, transformed info bifumen or amber, are thread-like or cylindri-
cal, leaving a groove upon the stone when dug out of it. Their appearance is
like the ribbed surface of the scales of Geinilzia formosa, Heer, a new genus
and species, admirably illustrated by the author in Kreide flora v. Quedlinburg,
(p-6, IL ii, Figs. 4, 6.) As I could obtain but a single scale, preserved well
enough to recognize its form, I can only remark on its characters, in order to
direct the researches to better determined organs of a form which probably
represents some new and remarkable kind of Conifers.

PryLrocLADUS suBINTEGRIFOLIUS, Lesqx., PL i, Fig. 12.

Leal oval, oblong, tapering from below the middle to a short thick petiole, abruptly rounded and
undulate above, corinecons; medial nerve narrow, searcely distinet ; lateral veing very cloze and thin,
simple, a fow more prominent or thicker, all running to the horders,

Phlyllocladus subintegrifolius, Lesqx., American Journal of Science and Arts,
loc. ctt., p. 92. :

The leaf is 3% centimeters long from the end of the petiole, which
measures & centimeter, 11 millimeters broad at the middle, and abruptiy
obtusely pointed; the lateral veins are very close, more or less indistinct,
apparently simple, very thin but irregular in thickness, pﬂssiﬁg to the borders
by a slight downward curve in an acute angle of 30°. The borders of the
leaf are entire, only undulate near the top, and in this differ from the species
of Phyllocladus or Salisburia now known, which are all more or less lobate
and denticulate. From all the species of Podocarpus, which this leaf re-
sembles by its outline, it differs by its nervation, which is evidently of the
Phyllocladus type. The lateral veins are apparently rendered indistinet by
the coriaceous texture and the somewhat wrinkled surface of the leaves, as
is generally the case in species of this genus.

Habitat—Near Decatur, Nebraska, Hayden ; a single specimen.
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G lumacee.
Puracmites crreraceus, Lesqx, PL i, Fig. 13, 14; PL xxix, Fig, 7.
Arundo eretaceus, Lesqx., American Journal Science and Arts, loc. cit., p. 92.

The species was deseribed from two small imperfect specimens, one
representing a small fragment of a leal, Fig. 14, the other a knot. of a branch
s a oot similar to organs of this kind, as they would appear when separated
from the stem of an Arundo or a Phragmites. 'This last specimen is a cir-
cular, button-like convex scar, 2 centimeters broad, marked at the border or
outside of the convex center by two parallel rows of verrucose, irregular,
mostly round, convex papillee; the largest 13 millimeters wide. Tt is com-
parable to the scars of Arundo gipperti, Ieer, as represented in Flora Tert.
Helvet, (p. 62, Pl xxiii, Figs. 2, 3,) and especially Pl xxii, Fig. 3", being,
however, twice as large. Scars of the same form, but not quite as distine,
are also seen as branch scars of Phragmites wningensis in the same work, (Pl.
xxiv, Iligs. 1, 2.) The generic relation of those small fragments was contest-
able. Recently, Prof. B. F. Mudge bas discovered in concretions of the
Dakota’ group of Kansas a fine specimen, which, representing the same species
relates it more evidently to Phragmites than to Avunde. 1t represents, as seen
PL xxix, Fig. 7, the upper part of a linear lanceolate leaf, 12 centimeters
long, about: 3 centimeters wide at the base of the preserved fragment, gradually
tapering to an obtuse point, with equidistant, parallel, distinct primary nerves,
and three or four intermediate thin vinelets. The consistence of the leaf is
thickish or coriaceous, and the vinelets distinguishable only where the epi-
dermis has been destroyed. This leaf is, in its characters, similar to the
fragments of leaves represented by Heer, (foc. cit., Figs. 1, 5, 8, of the same
PL, xxv,) where the characters of Phragmites aningensis are so finely illus-
trated. This leaf of ours shows the same form in its upper part, also
same kind of nervation, differing only by the narrower space bhetween the
primary nerves. As this space varies in leaves of the T ertiary species ac-
cording to their width, and as it is also scen diminishing on the Cretaceous
leaf in ascending to the point, the difference is unimportant.  Specifically

this new species of Phragmites is separated from the Tertiary one by its

coriaceous consistence, rendering the vinelets diseernible only under the thick

epidermis, and by the large size of the verrucose knots,
Habitat—Near Fort Harker, Leconie ; Western Kansas, Mudge.
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Dioscorece.

Droscorea (1) erETACEA, sp. nov., PL xxviii, Fig. 10.

Leaf coriaccous, entire, nearly round, slightly emarginate at the point, broader than long, round or

fruneatie at hase; veins apparently all from near the base, the antside ones curving parallel to the
borders, and sowewhat branching ; the others parallel to each other, simple, curving in the same way
in agcending, connected in the upper part by arched neevilles, the inner ones ncrodrome.

The leal is lacerated in the middle through, from top to base, and
therefore the nervation is not satisfactorily ascertained. The upper lateral
veins appear as branching from the destroyed middle nerve. According tfo
the remark of Saporta, this leaf is referable to both the present genera
Dioscorea and Pitsia.

Habitat—W estern Kansas; found in concretions, Mudge.

Palme.

FraveLuaria (7) miNima, sp. nov., PL xxx, Fig. 12.
Rays narrow, splitting in lacinie ; veina prominent, parallel ; intermediate space coneave, mﬁrkntl
with indistinct veinlets, parallel to the primary veins.

The fragment shows four rays or laciniz, diverging upwards as if out
of the same central point, splitting in ascending, in the same wmanner as {he
rays of palm leaves in the upper part, and thus enlarging fan-like. The
lines or nerves marking these divisions in their length are parallel, narrow
ridges, separated by concave grooves, having the appearance of the folds or
rays of Sabal leaves reduced to a very narrow proportion, Fig. 12" enlarged.
It these fragments represent a species of palm, it is a very diminutive one.
They cannot he compared to gramen leaves on account of their fan-like
division. The substance is, if not thick, at least hard, firm, the surface pol-
ished and shining like culms of straw. This small fragment seems to indi-
cate the first traces of palms in our Cretaceous measures.

Habitat—Western Kansas; found in concretions, Mudge.

DICOTYLEDONEX APETALEZ.

Tteoidece.

Liqumavsar vreeriroivM, Lesqx, Pl ii, Fig. 1-3; Pl xxiv, Fig. 2; Pl
xxix, Fig. 8.

Leaves of medinm size, coriaceous, deeply five-palmately lobed; divisions ovate-lanceolate obtuse,
entire, separated by obtuse sinuses.
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Liquidambar integrifoliwm, Lesqx., American Journal of Seience and Arts,

loc. cit., p. 93 ; Hayden’s Rept,, 1872, p. 442.

The first description was made from a single leaf. Since then 1 have
found a number of specimens of the same kind, all representing leaves of a
smaller size. They vary from 10 to 16 centimeters broad, from the points of the
lowest lobes, from 8 to 15 centimeters long, without the petiole. The lobes,
cut to nearly the middle of the leaves, are equally diverging, the lowest hori-
zontally or at right angle to the middle nerve, and the infermediate at about
the same angle between the lowest and the middle lobe. The lobes are per-
fectly entire, slightly enlarged in the middle, and ovate-lanceolate, obtusely
pointed, or, in the smaller leaves, oblong-obtuse. The palmately divided
prinrary thick nerves are united a little above the basilar border of the leaves,
either all at the same point, or the lateral ones parting from the middle nerve
a little above its base, and, as seen in Plate iii, Fig. 2, the lowest are branch-
ing too at a distance from the base of the lateral nerve. The characters of
the areolation and the divisions of the veins are the same as in our present
Liquidombar styraciffuum, L., and but for its entire borders and the somewhat
broader and shorter divisions of the fossil leaves, those of PL ii, at least, would
be referred as identical to our present species. Even the petiole, at the point
of union with the leaves, appear bordered like the living species by a folia-
ceous appendage, PL ii, Fig. 1. The two small leaves, however, represented
in PL xxiv and xxix, seem by their smooth surface and round obtuse point
referable to a variety of this speeies or related to a different type, that of the
Acerinee(t) Of the four species of Liguidambar known in our present flora all
have the divisions of their leaves serrate; of the fossil species, one, Liguidambar
goepperti, Wat., Pl. foss. du bass. de Paris, (p. 166, tab. xlvii, Fig. 4,) has the
horders entire, but the leaf merely trilobate; a second, L. Searabellianum,
Massal.,, Flor. foss. Senegal, (p. 239, Pl xv, xvi, Figs. 7, 11; Pl xx, Fig. 1,
and Pl xxxviii, Iig. 7,) has leaves with acute lobes and sinuses, without an-
alogy with the forms of ours. A third species, Platanus sirii, Ung., Flora
v. Sotzka, (p. 36, PL xxxvi, Fig. 1,) is more closely related to the Cretaceous
leaves by its general form, but is more deeply lobed, its lobes proportionately
narrower. It is, however, of the same type, and, considering its generic
affinity, the author is uncertain if the leaf’ should be referred to Liguidambar
or to Acer. Tt is also related to L. gracile of the second Tertiary group.
In this leaf the secondary nervation is apparcntly totally obsolete. In

8 L
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ours it is distinet and evidently of the Liguidambar type. Corda in Reuss.
Verstein, PL 1i, Fig. 4-5, represents from the Planer Sandstein of Trziblitz
equivalent to the lower Quadersandstein of Bohemia, under the name of
Pliyllites sp., two fragments of leaves of the same type as ours, or even per-
haps of the same species.

Habitat—Eight miles above Salina Station, Kansas. The first deseribed
specimen, PL ii, Fig. 1, was probably discovered by Professor Mudge at the
same locality. It has been communicated by the Smithsonian Institution.

Porurires, Mass., emend.
Leaves round, oval, obtuse, entire, palmately or subpinnately nerved ; nervation craspedodrome.

To this genus I refer leaves related by form and nervation to the genus
Populus, from which, however, they differ by the generally entire, obtuse
leaves, narrowed to the petiole, abruptly eurving to it from a truncate or cord-
ate base, or passing fo it by a longer slightly decurring base ; and especially
by the more d istinctly eraspedodrome nervation ; the lateral nerves and their
essential divisions evidently running to the borders. They represent alto-
gether some of the characters pertaining to the genera Populus, Fagus,
Platanus, and even Acer. Their relation to Populus is so indefinite that
Schimper, (Pal. Veget.,) places P. lancastriensis and P. cyclophylla in his
doubtful species, while he adwmits Populites elegans as a true LPopulus. 1t is
therefore advisable to consider all these forms under a peculiar generic name,
until further researches and perhaps the discovery of the fruits may point out
their positive relation. Some forms admitted at first into this division are
now separated {rom it on account of a more marked relation with other genera.
The name Populites has been already used by Massalongo in Flor. Senig. for
the description of a leaf, P. gusparini, which by its form is indeed comparable
to some of our Cretaceous species, but whose nervation is different, the lateral
veins and their divisions curving along the borders or evidently camptodrome.

PoruriTes LANCASTRIENsIS, Lesqx., PL iii, Fig. 1.

Leaf large, broadly cordate, pointed () with entire, slightly undulate borders; primary nerves in
five, subpalmately divided.

Populus lancastriensis, Lesqx., American Journal Science and Arts, loc. cit.,
p- 93.

A large leaf, 12 centimeters broad, 10 centimeters long without the petiole
hroken 1 centimeter from the base; broadly cordate, apparently pointed, with
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entire slightly undulate borders; lowest primary nerves thin, following the
borders, the lateral oblique, (50°) parallel, branching; divisions running to
the borders; nervilles in a right angle to the nerves and their divisions,
distant and distinet, nearly continuous. The areolation of this species is of
the Platanus or Dombeyopsis type. Schimper (Pal. Veget., p. 704) considers
it as related to this last genus.

Habitat—Near Lancaster, South Nebraska, Hayden.

PoruniTes ELEGANS, Lesqx., Pl iii, Fig. 3.

Leaves broadly oval or nearly round, narrowed by an abrnpt eurve to a long slender petiole; borders
entire, undulate; nervation pinnate, the lowesl secondary veins from above the border of the leaf.

Populites elegans, Lesqx., Journal of Science and Arts, loc. cit., p. 94.

A well-preserved entire leaf of the same thickish, but not coriaceous,
substance as the former, 8 centimeters broad, 10 centimeters long, exclusive of
the petiole 2% centimeters, round in outline, more enlarged below the middle,
very ohtuse, pinnately nerved; angle of divergence of the veins 40°; arcolation
and divisions of the veins of the same type as in the former gpecies. This leaf
has not the basilar primary nerves remarked in the former, and the lowest
pair branches opposite from above the base of the middle nerve. These
differences, and the form of the leaf, separate it evidently.

Habitat—Decatur, Nebraska, Hayden.

PoruLiTes cycropuyrna, Heer (?) Pl iv, Fig. 5, and Pl xxiv, Fig. 4.

Leaves round, entive or slightly undulate, ronnded or traneate to the petiole ; texture rather thin;
neryation pinnate from the lase; lateral veins straight, simple, ox the lowest only branching, craspe-
dodrome,

Populus cyclophylla, Heer (1), Proceedings of the Academy of Natural Sei-
ences, Philadelphia, 1858, p. 266.—Lesqx., American Journal of Science

and Arts, loc. cit., p. 93.

From the short diagnosis given of his species by Professor Heer, I con-
sidered this ax identical to it. From the obszervations of the author, however,
it is probable that I am mistaken in this supposition. The leaves represented
by many specimens are all nearly round, 6 to 7 centimeters wide each way,
cither abruptly rounded to the petiole or fruncate at base, the border
slightly inclining downward at the point of contact with the petiole. The
nervation is pinnate from the base of the leaves, the lateral ‘vuins, five pairs,
at equal distance, parallel, all simple except the lowest, passing ap from the
medial nerve at an angle of divergence of 40° and reaching the borders without
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scarcely any diminution in their thickness; they are joined by perpendicular
distant subcontinuous nervilles forming large areas, with a close, nearly square
areolation. I have referred to the same species the leaf’ of Pl xxiv, Fig. 4,
with some doubt. The form is the same, as also its thin substance; but it
bears under the lowest pair of lateral veins a distinet marginal one, and the
lateral veins are more divided than in the normal form. These differences
do not appear marked enough for authorizing a separation.
Habitat—Lancaster County ; Decatur, Nebraska, Hayden. The speci-
men of PL iii comes from this last locality, where I found it with other

fragments of the same species.

SALIX PROTEZFOLIA, Lesqx., Pl v, Fig. 1-4.

Leaves lanceolate, taper-pointed, largest at or more generally below the middle, coriaceous; sur-
face polished.

Saliz prote@folia, Lesqx., American Journal of Science and Arts, loc cit.,

p- 94.

The size of these leaves is very variable, from 5 to 12 centimeters long
and 1 to 2 centimeters broad, generally lanceolate and gradually tapering to
the point from a little above the base where they are the largest, and descend
by a more or less tapering outward curve to a short petiole; some of the
leaves, however, as seen in Fig. 2 and 4 are wider in the middle, and judging
from the last figured leaf, the smallest, the form is sometimes oblong oval
and the point blunt. The speeies is represented by a number of leaves,
some crowded upon the same specimens and indentifiable, though fragmentary
they may be, by their thickish texture and polished surface. For this reason
I have considered them all representing a single species, though different the
outlines and size of the leaves may be. From their form, and especially their
nervation, which is marked Fig. 3 as distinct as it could be scen, these leaves
are truly referable to Saliz, and merely considering these characters, they
could not be separated from Saliz tenera, A. Br., as figured and described by
Heer, Flor. Tert. Helv., (p. 82, Pl lxviii, Fig. 7-18.) The variety in the
form of the leaves enlarged in the middle or above the base; in their size,
even in the nervation, is exactly the same.

The remark of Schimper, (in Pal. Veget., vol. ii, p. 663,) that & the
relation of some saliciform leaves of the Cretaccous formation is rightly ascer-
tained we have here one of the oldest forms of the Angiosperm dicotyledonous,
is, with its restriction, applicable to every kind of fossil vegetable remains



61

whose relation cannot be positively affirmed if the seeds or other essential
characteristic organs are not discovered. The number of leaves, however,
which have to be referred to the same order of the vegetable scale tends to
confirm the relation of these leaves as it is indicated. The leaves referred
to the Proteinee or to an Australian type are mostly, if not all, without
nervation, and therefore of a far more doubtful relation. With us, at least,
the Locene formation has scarcely any well recognized species of willows;
none as yet whose characters are as evident as in the Cretaceous leaves.
They become, however, more predominant in the Carbon and Evanston
groups of the Tertiary, and especially in the Pliocene.

Habitat—Near Decatur, Hayden. Not found elsewhere; ten Spec.imcué.

Amentacee.

Berura BeaTRrICIANA, Lesqx., Pl v, Fig. 5, Pl xxx, Fig. 4.

Leaves small, rthombic-ohovate in ontling; cuneiform from the middle downward to the petiole,
rapidly tapering from above the middle to a point, unequally simply toothed in its upper part, undulate
entire to the base; nervation pinnate, craspedodrome,

Betula beatriciana, Lesqx., American Journal of Science and Arts, loc. cit.,
p- 95.

The species was at first represented by one leaf in three fragmeniary
specimens. Leafl 6 centimeters long and 3 centimeters broad, rhomboidal,
cuneiform from the middle to the base, marked above by a small pointed
lobe or tooth on each side, and hence contracted upwards and tapering to a
slightly obtuse point; irregularly and simply toothed or undulate lobed in
the upper part; secondary veins irregularly distant, but parallel, at an acute
angle of divergence (40°), six to seven pairs, branching near the point, nervilles
strong, more or less continuous and at a right angle to the veins. Another
leaf” discovered lately has the same essential characters as the other, being,
however, smaller with equally distant closer secondary veins. The lowest
veins in this leaf also are thinner, marginal or parallel to the borders, and join
the middle nerve above its base.

This species is, by the form of its leaves and its nervation, comparable to.
some of the numerous varieties of Befula nigra, L. The only evident differ-
ence is in the simply dentate border of the fossil leaves, which are doubly
serrate in the present species. " In the Phyllites riu‘i\febmska, Professor Heer
has described under the name of Betulites denticulata, p. 15, P1. iv, Figs. 5 and

&



62

6, two fragments of leaves which have not any relation to this species, and
appear, by the enlarged base, to belong to a type related to our Betula lutea,
Michx. The specimens however are fragmentary, and the affinity of these
leaves is uncertain.

Habitat—Near Beatrice, South Nebraska, Huyden. All the specimens
are from the same place.

ALNUS KANSEANA, sp. nov., Pl xxx, Fig. 8.

Leaf thickish, round-oval, rounded and narrowed to the slightly attenuated subeordate base, and
above to an obtuse point, entire or marked by a fow obseurs teeth in the upper parb; Iateral veins
parallel and mostly opposite, the lowest camptodrome, the npper ones entering the teeth; mervilles
thiek, in right angle to the veins.

The leaf is 4 centimeters long, 34 centimeters broad in the middle,
its widest part; round-oval, with borders undulate from above the middle
downwards, slightly obtusely dentate toward the obtuse point, with seven
to eight pairs of thick lateral veins, mostly opposite, passing up from the
middle nerve under a broad angle of divergence of 60°, the lower veins
curving along the borders, the superior ones entering the teeth by their
point or their divisions. The veins are all at equal distance and parallel,
except the lowest pair attached to the medial nerve a little above the base of
the leal, and somewhat more open than the others. The nervilles, at right
angle to the veins, are strongly inflated at their point of connection to the
veins, forming by subdivision at right angle, a rough quadrate areolation. By
its outline, this leaf resembles the small forms of Alnus viridis, differing how-
ever by the borders mostly entire, and by the nervation. By this last char-
acter it has some aftinity to Alnwus gracilis, Ung,, which has sometimes, as in
Fig. 4, PL. xv of Bil. Flora, the borders entire from the middle downwards,
and the lowest pair of veins camptodrome.

Habitat—XKansas ; found in concretions, by Professor Mudge.

Alnites quadrangularis, Lesqx., P, iv, Tig. 1.

Leaf subcorineeous, small, broadly rhomboidal in outline, with olifnse angles; borders undulate
entire, rounded to a thick, short (broken) potiole; nervation pinnate ; veins craspedodrome.

Populites quadrangularis, Lesqx., American Journal of Science and Arts, loc
cit., p. 94

The leaf is 38 millimeters long and about as broad; the secondary veins,
seven pairs, at an open angle of divergence 50°, are thick, at least toward the
base, parallel, alternate, going nearly straight to the borders, mostly simple.
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The lower pair follows the border as slightly thinner marginal vinelets. T do
not know of any leaf to which this is comparable; by its nervation it seems
to have a distant relation to the former; its consistence is as thick, but the
surface iz smooth or polished.

MyricA OBTUSA, sp. nov, Pl xxix, I'ig. 10.

Leaf thick, coriaceous, shining, linear, obtuse, entire; medial nerve thick; secondary veins thin,
nearly at a vight angle to the medial nerve, enrving near and along the horders in marginal festoons,
anastomesing from the middle or above with intermediate shorter veinlets.

The fragment shows the upper part, 5% centimeters long, of a narrow
linear obtuse leaf, only 12 millimeters wide. The secondary veins about af
right angle, not quite parallel, and also variable in distance, are extremely
thin, undulating, in passing up to the border which they follow in successive
curves, anatomosing with the divisions of infermixed shorter vinelets, which
come out of the medial nerve under a different angle of divergence, and form-
ing a mixed small quadrate or polygonal areolation. The leaf, by its form and
nervation too, is somewhat similar to Andromeda venulosa, Sap., Kts., Part
ii, p. 3, PL iv, Fig. 15, whose details of nervation are admirably figured 15"
The direction of the secondary veins to and along the borders, the mode of
branching with intermediate shorter veins of a more open angle, the very
small irregular quadrate or polygonal areols are still more related to the same
characters of some species of Myrica, as M. major, Thun. of Japan especially.
The leaf is as thick as that of M. venezuelana, Rich ot Cuba.

Hubitat—Kansag, Mudge.

Myrica? semiva, PL xxvii, Fig. 4 and 4°

The specimen figured represents a hollow stem 2 centimeters wide,
eylindrical, irregularly costate rtigGSG on the outside, marked inside with
points or small perforations; walls of the tube 3 millimeters thick. This
hollow stem is comparable to a branch of Sambucus deprived of its pith. The
same specimen is furrowed by the impressions of branches crossing at right
angles with a number of seeds, which, as seen in Fig. 4 enlarged, are oval-
pointed and surrounded by a narrow border. These seeds are similar to those
figured as seeds of Myrica in Heer Kride FL v. Qued, Pl. iii, Figs. 15-18,
which are found in the same clay beds with leaves of Myrica schenkiana,
Heer, (lvc. cit., p- 11, PL iii, Fig. 1.) '

The leaf of Myrica recently discovered in the Cretaceous of Kansas
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gives some weight to the reference of the seeds to the genus. The figured
specimen, moreover, hears upon ifs surfice fragments of striated seales which
compare well with those of a catkin ot Miyrica. The agglomeration of seeds
imbedded into the stone, cither flat or oblique or perpendicular, seems by
itselt’ to indicate their origin as from a crushed catkin,

Habitat—Near Decatur, Nebraska.

QQuERcus priMorDIALIS, Lesqgx., Pl v, Fig. 7.

Leaf subeoriaceous, narrowly oval, equally gradually tapering npward to a point and downward to
a short petiole, sharply equally dentate ; nervation pinmate, simple, eraspedodrome.

Quercus primordialis, Lesqx., American Journal of Science and Arts, (1), xlvi,

1868, p. 95.

A well-preserved leaf, narrowly oval lanceolate, broader in the middle,
nearly 24 centimeters, gradually tapering upward to a point and narrowing
downward in the same degree to a short petiole, altogether 11 centimeters
long; borders equally sharply distantly dentate, with the teeth turned up-
ward, lateral veins close, 14 pairs, deeply marked, parallel, all simple, nearly
straight fo the point of each tooth under an angle of divergence of 40°;
nervilles about in right angle fo the veins, undulate ; areolation obgolete.

By its form and its nervation this leaf has its relation marked with some
variety of leaves of Quercus prinovides, Michx., and perhaps still more with
those of Custanea. This type is represented by a number of species in the
Tertiary, for example, in Unger's Flora v. Kumi, as Quercus lonchitis, Figs.
4 and 6 of PL v, which have the more likeness to our leaf ; in Massal. Flora.
Senig., as Castanea ombonii, as illustrated Pl xlii, Fig. 8, &e.  All these forms
and a number of other fossil leaves of the same character show always by
comparison some difference from this Cretaceous species. Debey, in the
study of the Cretaceous leaves of Belgium, has established a new genus,
Dryophyitum, containing leaves related to this Prinoid section of Quercus, as
also to Castanea and Castaneopsis. The nervation s described in Schimper’s
Pal. Veget., II, p. 613, as subcamptodrome, the veins Jorking near the borders,
a character which is not remarked in this leaf Phyllites geinitzianus, Gopp.
from the quader sandstein of Silesia, is closely allied to the Nebraska species,

Habitat.—Near Decatur, Nebraska, Hayden. Tt is represented by four.
specimens, all fragmentary except the one figured as above. '
Quercus HEXAGONA, Lesqx., Pl v, Fig. 8.

Leaf rhomboidal-oyate, tapering to a point from above the widdse, narrowed downward, irregularly
dentate above ; nervation piunate, simple, eraspedodrome.



65

Quercus hexagona, Lesqx., American Journal of Science and Arts, (1) xlvi,
1868, p. 95.

A mere fragment of a coriaceous or thickish leaf, whose form, as indicated
by the preserved part, is rhomboidal or hexagonal, with the sides parallel in
the middle, obliquely tapering to a point, and narrowed to the base. The
borders, undulate and entire from the middle downward, are cut above and
to the point hy irregular teeth more or less distant; the secondary or lateral
veins, T pairs, are alternate, diverging only 30°, all simple and simply craspe-
dodrome, running to the point of the teeth. No details of areolation are rec-
ognizable. This leaf is in appearance, for the form at least, like that, Fig. 5
of the same plate, which is referred to a Betula. There is, however, a marked
difference in the consistence of the leaves, in the lateral veins thicker and
simpler in this species, a character not in concordance with the nervation of
Betula. The relation, however, of this fragment to Quercus is not positive,

Habitat —Cass County, Platte River, Nebraska, Hayden. The frag-
ment figured is the only specimen found.

Quercus (?) eruswortHIANUS, Lesqx., Pl vi, Fig. 7.

Leaf subeoriaceous, oblong-oval, pointed (1), rounded and narrowed to the bage; horders undulate ;
nervation pinnate, camptodrome,

Quercus ellsworthianus, Lesqx., American Journal of Science and Arts, (7)
xlvi, 1868, p. 96.

A fragment only of an oblong oval leaf of medium size, 4 centimeters
broad, 9 centimeters long, narrowed by an outward curve to the base, (point
broken,) with borders deeply undulate, and a pinnate nervation ; lateral veins
numerous, simple or forking near their point, slightly turning downward to
the medial nerve, which they join in a broad angle of 50 to 60°. I have
compared this leaf to some forms of Quercus lyelli, Heer, (Flora of Bovey-Tra-
cey, p. 1058.) It is, indeed, like the fragment of leaves figured, Pl lxiii,
Figs. 5-6 of this work, not in the form and size of the leaves merely, but
also in the nervation ; in Fig. 5 some of the veins fork in the same way, and
in Fig. 6 the angle of divergence is the same. This affinity has foreed the
reference of this Cretaceous fragment 1o Quercus. Some of the lateral veins
are shorter, or abruptly disappearing, and this, too, is remarked upon the
specimens of Q. lyelli, figured by Heer.

Habitat,—Near Decatur, Nebraska, Hayden. A single specimen.
9 1
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QUERCUS PORANOIDES, sp. nov., PL xxx, Fig. 9.

Leat broadly oval or nearly round, nndulate, obtuse at the top and the hase; medial nerve thick,
Iateral veins thin, mostly oppesite, epen, curved in passing up to the borders, camptodrome.

The surface of this leaf is polished; its substance rather membranaceous
than coriaceous; it is 4 centimeters long and just as large, apparently round or
truncate at the point, and rounded to the base in the same way. It iz marked
by 6 pairs of thin opposite secondary veins, emerging at an angle of 70° to
807, the two lowest pairs more open still, curving and branching near the
borders, with intermediate thinner and shorter veinlets. The upper part of
the leaf is somewhat crased, and the details of areolation undiscernible.
The relation, therefore, of this species to Quercus is not more definite than
that of the former.

Habitat—Kuansas, found in concretions, Mudge.

Crrtis (7) ovara, Lesgx., PL iv, Figs. 2-3.

Leaves ovate, obtuse or truneate at the point, enlarging toward the base, truncate or abruptly
enrved to a long petiole; borders more or less undulate ; nervation palmate from the base, in three cras-
pedodrome divisions,

LPopulites ovata, Lesqx., American Journal of Science and Arts, (2), xIvi, p. 94.
This species has some affinity with this genus in the form of the leaves
and the palmate nervation. In this last character especially, it resembles the
American C. mississippiensis, and C. tourneforti by the form of the leaves,
which, however, are crenate in this last species. In Fig. 2, the primary
nerves, three only, join the top of the petiole, and ascend, branching more or
less, and under angles of divergence of 30°, to the borders. In the second
leaf, Fig. 3, the division of the primary veins is more irregular, the branch on
the left side being as thick as the medial nerve, and under an angle of
divergence of 80°, while the branch of the right side is thin, nearly in a right
angle to the medial nerve, appearing like a marginal veinlet, while another
branch above it has the normal direction of the primary lateral nerve, but is as
thin as the lowest marginal vein. This abnormal division of the nerves, as
also the multiplication of the lateral veins, is apparently casual, and cannot
indicate a distinction of species for these leaves. Their substance is the
same—thickish, membranaceous—and also the areolation, which, in its ultimate
divisions, is small, polygonal, derived from large, square continuous areas like
that of Platanus, as marked in the enlarged part. The border of the leaves,
at least, as seen in this same specimen, cut or rounded at the base to near
the petiole, turn abruptly down, and are slightly decurrent.
Iﬂzbimt.——Dcmtur, Nebraska, Hayden.
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TFagus roLycLADA, Lesqx., Pl v, Fig. 6.

Leaf ovate-oblong, cnneate to the base, short-petioled ; horders entire and undulate; medial nerve
straight ; secondary veins close, numerous, simple, parallel, eraspedodrome.

Fagus polyclada, Lesqx., American Journal of Science and Arts, (1), xlvi,
1868, p. 95.—F. cretacea, Newby.(?) Hxtinet Floras, p. 23.

Leaf membranaceous, about & centimeters long, (the point is broken,)
including a short petiole 4 millimeters long, ovate-oblong, apparently obtuse,
with borders entire and regularly wavy, especially in the upper part; media)
nerve straight and marrow; secondary veins oblique, in an angle of diver-
gence of 40° close to each other, 12 pairs in a length of 6} centimeters, very
thin, exactly parallel, ranning to the borders without marking them with any
denticulation. This last character appears to be the only essential difference
between this leaf and the one described by Dr. Newberry as F. cretacea,
which, as he remarks, has the termini of the nerves most prominent, and the
intervals between them forming shallow sinuses. In our leaf, the secondary
veins are, on the contrary, effaced to the borders, and they indifferently end
either at the convex or the concave part of the undulations.

The relation of this leaf to the genus Fugus is undeniable. In com-
paring it with some leaves of Fagus sylvatica, L., of Europe, it is scarcely
possible to point out any difference, except, perhaps, in the more numerous
secondary veins, and the more acutely wedge-shaped base. The living
species also has, in its leaves, the two characters which mark the differ-
ence between hoth the Cretaceous leaves described; one with entire wavy
borders, the other with the borders denticulate by the short profraction
of the point of the veins beyond the borders of the limb. This last character
is more distinet in our Fagus ferruginea, Ait., considered for a long time as a
mere variety of F. sylvatica. We have, therefore, in these two leaves exact
representatives of the only species of heech now living in the northern regions,
of both the American and the European continents. Counting eight doubtful
species, Schimper describes, in his Pal. Veget., twenty-three species of Fagus,
all Tertiary except the two mentioned here from the Dakota group, and
one unsatisfactorily known, from arenaceous concretions of Austria and

Hungary. The Tertiary species are without relation to our Cretaceous
leaves; they have dentate or serrate borders, except Fagus dubia, Wat.,

represented by a fragment which does not even appear to belong to a spe-
cies of Fagus, and F.macrophylla, Ung., whose leaves are very large, 18 centi-
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meters long, represented by an analogous form in the Miocene of Grreenland.
Gaudin, in his Contributions, (I, p. 81, PL vi, Figs. 6-7,) describes Fagus
sylvatica from the Miocene of Tuscany. His species is represented by two
leaves, one of which (Fig. 6) would seem a counterpart of ours but for the
more distant and less numerous secondary veins. The Tertiary leaf has only
eight veins when perfect, while, if the point was added fo the Cretaceous
one described here, it would have no less than fifteen.

The presence of a Fugus in the formation of the Dakota group should
be taken into account as an indication of the temperature of that epoch,
especially in searching for relative species of our time.

Habitat—Decatur, Nebraska, Flayden. A single specimen. The locality
of the leaf described by Dr. Newberry is marked Smoky Hills, Kansas.

Ficus () HALLIANA, sp. nov., PL xxviii, Figs. 3, 9.

Leaves harid, subeoriaceons, very entire, petioled, oblong-lanceolate, pointed, more or less obtusely
cuneate to the petiole; nervation pinnate; lateral veins close, straight, parallel, numerous.

The leaves, broader below the middle or a little above the base, are more
or less abruptly narrowed to the petiole, and gradually tapering to the point;
the secondary veins, at an angle of divergence of 40°, are straight, numerous,
all equidistant and parallel, except the lowest pair, which is more oblique and
parallel to the base; the reticulation is formed by intermediate or tertiary
veins, which anastomose with nervilles at right angles to the secondary veins,
forming loose, irregular, quadrate, or pentagonal meshes; medial nerve narrow;
secondary veins thin.

Tt is at first difficult to admit that both these leaves are referable to the
same species. But in the fossil descriptions and representations of Tertiary
pinnately-nerved species of Ficus, the secondary veins are often, even upon
the same leaf, as in Ficus lanceolata, Heer, variable in distance, or close on
one side and distant on the other. The same difference is recognizable
in the Cretaceous leaves of Ficus geinitzii, Ett., (Flora v. Niedeeshoena, p. 16,
Pl ii, Figs. 7, 9-11,) whose forms and nervation have great analogy with those
of the Nebraska leaves. Fig. 11 has the secondary veins of the same type
as those of our Fig. 3, while the broader leaf of Figs. 9 and 9° enlarged, has
a more open nervation, with close veins, and an arcolation of the same char-
acter as seen in our Fig. 9. There is, however, especially between the frag-
ments represented (Fig. 9) and some species of Rhus—R. metopium, L., for
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example—as great an affinity in form and nervation as exists between the
Minnesota leaves and those of Niedershoena, and, therefore, their relation to
Ficus is uncertain.

Habitat.—Cretaceous, (Dakota group,) of Minnesota. Collected in numer-
ous fragments by Prof. James Hall.

PrATANUS OBTUSILOBA, Lesqx., PL vii, Figs. 3—4.

Leaves gmall, thin, palmately irregularly trilobate ; lobes obtuse, short ; borders undulate; nerva-
tion 3-5 palmate from above the base of the long petioled leaf.

Platanus obtusiloba, Lesgx., American Journal of Science and Arts, (2), x1vi,
1868, p. 97.

T.eaves 6 to 8 centimeters broad in their widest part, not quite as long,
round or reniform in outline, enlarged on the side by the diverging obtuse
lobes, abruptly narrowed or undulately truncate at the base, which reaches
the petiole by a short downward curve; nervation 3-b peltate; the lateral
veins at a distance from the basilar border of the leaves, branching ; medial
nerve pinnately divided in its upper part; nervation crespadodrome ; nervilles
irregular, deeply marked, some of them simple and continuous.

In the form of its leaves, and the general character of its nervation, this
species is closely related to Anisophyllum semi-alatum, described p. 98. I was
even af first inclined to consider all these leaves as representing only one
species. There is, however, a marked difference : in the texture of these
leaves, which is much thinner in this species; in their finer, more delicate ner-
vation ; in their equal divisions in obtuse undulate lobes, &e.  The platanoidal
character of these leaves is marked in the branching of the primary veins at
a distance above the borders, and, therefore, they are not referable to Acer,
some species of which have leaves of an analogous form.

Habitat—Beatrice, Gage County, Nebraska, Hayden. Represented by a
number of specimens. It may be remarked that all these specimens were
found at the same locality as those of Awisophyllum. Considering the great
affinity of characters, this coincidence tends to indicate identity of species, or
at least a community of Zabitat for closely allied, perhaps transient or derived

forms.

PLATANUS PRIMEVA, Lesqx., Pl vii, Fig. 2; PL xxvi, Fig. 2.

Leaf large, palmately trilobate, with short, scarcely distinet lateral lobes, broadly deltoid, deeply
distantly dentate to the poinf, truncate undnlate to the base; nervation three-palmate, platancidal.
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Platanus aceroides (1), Gopp., var. latior, Lesqx., American Journal of Science

and Arts, (2), xlvi, 1868, p. 97.

A large subcoriaceous leaf, 11 centimeters broad, 9 to 10 centimeters
loug, without the petiole, obscurely palmately trilobate, distantly dentate;
teeth large, sharp-pointed, turned outside; lateral veins at equal distance,
parallel.

Though the lobes of this leaf are less marked than in the common
form of P. aceroides, Gopp., being merely slightly longer than the teeth and
of the same form, I am still unable to find any positive character by which
this species may be satisfactorily separated from that of Goppert. The bor-
der base is undulate, more broadly truncate, not descending as far down along
the petiole.  But in comparing our figure with that of Heer, (Flor. Tert. Helv.,
PL Ixxxviii, Fig. 11,) one sees for the base of the leaves and the distribu-
tion of the nervation a perfect similarity. This identity of characters is still
more marked between the Cretaceous leaf and P. guillelme, Gopp., (in Schoss.
Fl, PL xi, Fig. 1,) and as P. guillelme, has been for a long time considered
by Ileer as a variety of P. aceroides—an opinion still sustained by D. Etting-
hausen—I do not see the possibility of considering as reason for separation
the shortness of lateral lobes, which is so generally remarked in P. guillelme,

and even in recognized varieties of P. aceroides. 1 have, however, changed
the name, to follow Heer's opinion, and substituted one which indicates this
species as the original form of a type, which has passed through the Tertiary,and
which is scarcely modified in our living P. occidentalis.

The fragment represented Pl xxvi, Fig. 2 is evidently of the same
species. It is, however, different in its basilar nervation, or rather in the
lowest branches of the lateral primary nerves, which are not mere marginal
veinlets, but well-developed divisions, regularly branching. The two figures,
3 and 4, of Heer's Pl lxxxvii, loc. cit., show the same differences; the larg-
est leaf, Fig. 3, having the lowest secondary veins simple, while in Fig. 4 the
corresponding veins of the same order are thicker and divided.

Habitat —Lancaster County, Nebraska, Hayden. In four specimens ;
the last remarked one is from Salina River, Kansas.

Praraxus ueerm, Lesqx., Pl viii, Fig. 4; PL ix, Figs. 1-2.

Leaves round or broadly rhomboidal in outline, palmately three-lobed ; lIobes short, obtuse; borders

entire or undulate, oblique or wedge-form toward the petiole, and more or less abruptly deeurring along
it ; petiole short.
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Platanus heerii, Lesqx., Hayden's Report, 1871, p. 303.

Leaves large, 10 to 14 centimeters long and about as wide; coriaccous,
smooth, palmately three-lobed ; lobes short and obtuse; borders undulately
broadly deltoid from the lateral lobes upward, broadly cuneate to the base,
turning to the petiole, and descending along it about one and a hall centimeters
lower than the primary divisions of the nerves; lateral primary nerves more
or less oblique, branching ; inferior lateral veins either thin, marginal, simple, or,
as in Fig. 2, thicker, and anastomosing by branches and nervilles, with a mar-
ginal undulate vein anderneath. This last character is not abnormal; it is
marked in leaves of our P. occidentalis, when the borders of the leaves are
entire at the base, and when the lowest basilar veins follow the borders in
curving and in anastomosing with divisions of an upper branch; it is seen
also in P. aceroides and still more in P. guillelme—The leat (PL viii, Fig. 4)
has a somewhat different facies from the two figured, (Pl ix.) Its surface is
more polished, though its substance 1s of the same thickness, and the secondary
veins are less distant from the primary ones. This; however, is a difference
of little moment, for a species whose nervation is so variable; as indicated by
the two last quoted figures, the one of which (Fig. 1) has a thick secondary
vein in an abnormal position, under a thick vein of the same order, and the
other (Fig. 2) bas two thick inferior veins under the fork of the primary ones.

Hubitat—DBlufls on the Salina River, eight miles above its mouth.

PraTaNus AFFINIS, Lesqx. Pl iv, Fig. 4.
Leaf subcoriaceons, round-hexagonal in cutline, rounded to the petiole, narrowed in a broad angle
to a short point; borders undulate, distantly dentate ; nervation pinnate, craspedodrome.

Populites affinis, Lesqx., Hayden's Report, 1872, p. 423.

The leaf is 9 centimeters broad, and a little longer, round, somewhat hex-
agonal; the upper borders joining in a broad angle toa short point; the sides
nearly parallel; and the lower part rounded to the petiole. By its form and
nervation, the leaf is related to that of Platanus heerii, (P, viit, Fig. 4,) and also
in some degree at least to the leaf deseribed as Sassafras harkerianwm, (Pl
xi, Fig. 3.) In some points, indeed, the leaves described in these genera are
like transitional forms, referable as well to one as to the other.

Hubitat—Salina Valley, eight miles above the station.

PLATANUS RECURVATA, Lesqx., PL x, Figs. 3, 4, 5.

Leaves 3-5 palmately lobed lobes nearly equal ; horders undulate ; lateral nerves curved outside,
forking near the hase.
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Sassafras recurvatum, Lesqx., Hayden's Report, 1872, p. 424.

This is a remarkable form, of which I have found very few specimens.
The more complete ones are figured here. Leaves subcoriaceous, nearly fla-
belliform or broadly wedge-form in outline, deeply divided in three or five (?)
nearly equal lobes, rounded downward, and narrowed by a deep inward curve
to the petiole; borders entire or undulate ; primary veins in three, from above
the base, the lateral ones divided by one or two secondary branches as thick
as the primary nerves, which either curve inward and follow the borders,
branching and joining the secondary veins above, or curve outside toward
the point of one or two other laterai lobes of the leaf. The primary veins
are equally branched on both sides, but the branches vary in number and
distance, according to the divisions of the leaves, The specimen (T'ig. 4)
is fragmentary, but the expansion of the limb of the leaf and its division in
ene or perhaps two lower lobes, in accordance with the direction of the thick
branches of the primary nerves, is clearly seen on the left side of the leaf. Tn
comparing the leaf, Figs. 4, 5, of Pl x, with Fig. 4, of Pl viii, the generic
relation of the forms which they represent is easily seen; but Fig. 3, of Pl
x, seems to be a deviation from the platanoid type, passing to that of Sassa-
fras, (Araliopsis,) and, therefore, may not represent the same species. The
polished surface of these membranaceous or subcoriaceous leaves and their
presence at the same locality induced me to consider them as identical, they
are related about in the same degree to Platanus or to Sassafras.

Habitat—Smoky Hill River, eight miles south of Fort Harker, Kansas.

Praranus NEwBERRYANA, Heer, Pl viii, Figs. 2-3; PL ix, Fig. 8.

Leaves of medium size, thickish, palmately three-lobed, either tapering to a point from the lateral
lobes upward or without lobes, and ovate taper-pointed, broadly enneate to the base, equally dentate;
secondary veins close, numerons.

Platanus (?) newberryana, Heer, Phyl. du Nebr., p. 16, P1. 1, Fig. 4.— Platanus

newberrii, Lesqx., American Journal of Science and Arts, (2), xlvi, 1868,

p. 97.

The description of Heer was made from an imperfect specimen, hetter,
however, than the one copied in PL ix, Fig. 2, for it shows under the lateral
lobes the peculiar kind of dentation which marks the borders to the point.
T'wo better specimens have been obfained since; one (PL viii, Fig. 3) repre-
sents a palmately three-lobed leaf 12 centimeters long without the petiole,
10 centimeters wide between the top of the lobes, which are short-pointed,
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denticulate, placed a little below the middle of the leaf, with three primary
nerves from a little above the base, and 7 to 8 pairs of secondary veins, par-
allel, close, at an angle of divergence scarcely more than 30°, straight to the
borders where they enter the teeth with their divisions. The other leaf (PL
ix, Iig. 3) is much smaller, not lobate, and has the same kind of nervation,
except that the primary lateral veins are slightly alternate, not quite as thick
as the secondary veins above. This, like the other leaf, has its border den-
ticulate, with that peculiar kind of short outward-turned teeth, separated by
equal obtuse sinuses, remarked in Greviopsis haydenit ; Protophyllum mudgii,
&e. The nervation of these leaves, and also the decurrent prolongation of
{heir base below the division of the primary nerves, refer them to Platanus.
The leaves of young branches of P. occidentalis are often also without lateral
lobes, or have scarcely distinct lobes, and in that case their nervation appears
rather pinnate than palmate.

Tlabitat —Beatrice, Gage County, Hayden. Blackbird Hills, Marcou,
Capellini. 1 found i, too, near Decatur, Nebraska.

PLaTANUS DIMINUTIVA, Lesqx., PL viii, Fig. 5.

Leaf small, thick, enlarged above the bage, rounded downward, narrowed Lo an obtuse point;
nervation 3-palmate.

Platanus diminutivus, Lesqx., American Journal of Science and Arts, (2),

xlvi, 1868, p. 98.

This small leaf, a little more than 2 centimeters long and nearly as large,
may be a diminutive form of P. primeva or of P. heerii, and even may be refer-
able to another genus. It lookslike a leaf stunted by parasitical excrescences.
Tt i round from the middle to the base, and broadly deltoid, obtusely pointed,
undulate or nearly entire. The impression of its surface is deeply furrowed
by the two thick primary lateral nerves, which are slightly alternate, and both
like the medial nerve, and the secondary veins are thickened here and there
by irregular bolsters or expansions. The primary veins alone are branch-
ing; the nervilles are thick, continuous, perpendicular to the veins; the base
appears broken, and, therefore, it is Dot clear if the leaf is prolonged downward
along the petiole.

Tabitat—Dakota group. The specimen had no label.  Itis mixed with
specimens from Lancaster County, Nebraska, and the stone is of the same
color and consistence.

10
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Laurinece.

Lavrus serasernsts, Lesqx., Pl x, Fig. 1; Pl xxviii, Fig, 14.

Leaves thick, corinceous, elliptical oblong or narrowly lanceolate, obtusely pointed, fapering down-
ward to a short thick petiole; medial nerve thick, half-round; secondary veins alternate, at an acute
angle of divergenes, camptodrome.

Laurus nebrascensis, Lesqx., American Journal of Science and Arts, (2), xlvi,

1868, p. 98.

Persea nebrascensis, Lesqx,, Transactions of the American Philosophical Soei-

ety, vol. xiii, p. 431, PL xxiii, Figs. 9, 10.

The leaves referred to this species are represented by a number of speci-
mens which mark transitional forms between the large elliptical leaf of PL
x, Fig. 1, and the linear lanceolate one of Pl xxviii, Fig. 14. In the me-
moirs of the Transactions, (7oc. ¢it.,) I bad figured, in apposition with this last
fragment, the base and petiole of another leaf exactly similar to any of the
two figures of this report, by its thick vein, thick, short petiole, and second-
ary nervation, but intermediate to both in form and size. These leaves are
thick, coriaceous, perfectly entire, the largest 12 centimeters long, including
the petiole 2 centimeters; widest in the middle 24 to 4 centimeters broad,
gradually and equally tapering in a curve up to a slightly obtuse point and
downward to the thick petiole; the secondary veins alternate, at an acute
angle of divergence of 30° to 35°, curve near and along the borders, being
unequally distant but parallel from the base ; the details of areolation, obsolete
even in the best preserved specimens, are doubtfully indicated by a kind of
papillose marking of the surface, which, however, may result from the coarse-
ness of the matrix of the specimens.

If the relation of these leaves to those of some species of Lauwrus is well
marked, as, for example, with Persea speciosa, Heer, of the Miocene of Europe,
it is not the less evident with some Cretaceous species of Magnolia like .
speciosa, Heer, (Mol. F1, PL 10, Fig. 2,) The narrow leaves of our species are
comparable also to Myrtophyllum geinitzii of the same, Mol. F1, PL xi, Figs.
84, for their form at least. The presence of a fruit referable to a species of
Laurus seems to point out the reference to the same genus of the leaves
described above.

Habitat—Ncar Decatur, Hayden. Leaves and fruit near Fort Har~

ker, Leconte,

LAURUS MACROCARPA, Lesqx., PL x, Fig. 2.
Fruit round oval; nut surrounded by a thick pericarp ; pedicel club-shaped.
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Lawrus macrocarpa, Lesqx., American Journal of Science and Arts, (2), xlvi,
1868, p. 98.

The fruit represents an oval nutlet a little more than 1 centimeter long,
8 millimeters broad, surrounded apparently by a pericarp 1§ millimeters
thick, which seems to have been of a fibrous texture. The nut is marked in
its length by thin, equidistant, scarcely discernible lines or ribs, and undulately
wrinkled across; the pericarp being split all around nearly at equal distance
in fissures enlarged to the point of contact with the nut, and corresponding
with the wrinkles marked upon its surface. The pedicel, which was ecasily
detached from, or scarcely adherent to the fruit, is club-shaped, and marked
upon its horizontal surface, or upon the face in confact with-the fruit, by four
round, small perforations, which appear like scars of vascular dots. This fruit
is comparable to that of a number of species of Laurinee: Laurus canariensis,
Web., as figured by Heer in his Tertiary ¥lova; Phebe triplinervis, Gr., a
species of our time, inhabiting Cuba; especially Sussafras officinalis, Nees.,
and a number of fossil fruits referred to the genus Cinnamomum.

Habitat—Near Decatur, Nebraska, Hayden.

PrrsEA LECONTEANA, Lesqx., P xxviii, Iig. 1.

Lieal large, oblong-ovate, lanceolate-pointed ; borders entire, undulate; nervadion pinnate; lotyer
secondary veins distaut, curving near and along the borders, and ascending to the middle of the leaf;
upper veins more open and shorter.

Sussafras(?) leconteanum, Lesqx., Transactions of the American Philosophical

Society, vol. xiii, p. 431, PL xxiii, Fig. 1.

The texture of this leaf is not very thick; the figured fragment is 14
centimeters long, (the point and the base of the leaf broken,) 53 centimeters
broad, of an oblong oval form, apparently pointed and gradually narrowed to
its base; lower secondary veins thinuer than the upper ones, following the
borders, or on a more acute angle of divergence; all camptodrome, more or
less undulate ; medial nerve of medium thickness.

On the description and figure of this leaf in Trans., (Joc. cit.,) from which
our fignre is copied, Schimper remarks, (Pal. Veget., vol. 2, p. 836,) that this leaf
is, indeed, veferable to the Lauracee, but that it is doubtful if it belongs to a Sas-
safras. The relation by the direction of the veins and the form of the leaf
is with fossil species of Benzoin, described from the Tertiary of Europe, and
with species of Nectandra and Lindera of our time. Ieer, in his remarks
(in litter.) on the same leaf, is disposed to refer it to Magnolia. The leal
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described as Magnolia tenuifolia (P1. xxi, Fig. 1) has a corresponding outline
with this one, but the substance of the leaf is thinner, and the secondary veins
at a more open angle of divergence. What is said of the relation of this form
to Quercus benzoin, Lesqx., of Nanaimo, in Trans., (Zoc. cit.,) is in the same
degree of uncertainty as before, for the reason that the specimens could not
be compared.

Habitat—Near Fort Harker, Leconte.

Prrsea srerNBERGH, Lesqx., PL vii, Fig. 1.
Leaf large, thick, coreaceous, entire, broadly oblong, oval or ohovate, obtusely pointed (1) (point
broken,) tapering by a curve to the base; nervation pinnate, coarse, very distinet, camptodrome,

Ficus sternbergii, Lesqx., Hayden’s Report, 1872, p. 423.

Judging from the preserved part of this fine leaf] its length is 15 to
16 centimeters, 10 centimeters wide above the middle; it is of an obovate
form, perfectly entire, pinnately nerved, with secondary veins thick, alternate,
distant, separated by some shorter veins in a broader angle of emergence and
not as thick, which anastomose with nervilles or branches of the prineipal
secondary divisions; these are parallel at an angle of 50° to the medial nerve,
curving near and along the borders, branching in the upper part by oblique
divisions, or marked in their whole length like the medial nerve by very strong
nervilles, nearly as thick as the tertiary veins, which, by joining the opposite
ones and anastomosing, form a large loose reticulation composed of square or
rectangular meshes.

According to the remarks of Saporta, this leaf compares still better to
species of Persea, as, for example, P. gratisima, Gartn., especially the var.
vulgaris, with obovate leaves, a form extensively represented in the southern
parts of the North American continent from Cuba to Brazil.

Habitat—Near Fort Harker, eight miles south of the station.

LavrornyLLOM RETICULATUM, Lesqx., Pl xv, Figs. 4-5.

Leaves cori aeeOouS, oblong, linear laneeolate, cnfire, gradually tapering to the base, and decurrent to
a thick eosta; nervation pinnate; secondary veins open; areolation loosely distinctly reticulate.

Laurophyllum reticulatum, Lesqx., Hayden's Report, 1872, p. 425.
Leaves of a thick consistence, from 10 to at least 16 centimeters long,
and from 2 to 4 centimeters wide, entire, linear-lanceolate, tapering from the

middle upward to a point, and gradually narrowing to the base, where it fol-
lows the medial nerve, forming a narrow horder before joining the thick short
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petiole; secondary veins numerous, parallel from the base, open, at an angle
of divergence of 60°, with ghorter intermediate veins, which they join from the
base by curved branches or nervilles, forming a continuous irregular polygo-
nous areolation to the borders, where they curve in festoons. Thiz kind of
areolation is related to that of Flicus geinitzii, Ett., (Flora v. Nieders, Pl. i,
Figs. 7, 9-11,) but the facies of these leaves, their consistence, &c., appear to
refer them rather to the Laurinece. The numerous fragments of these leaves,
though having a common form, may be referable to more than one species,
some of the leaves being without any traces of veins on their upper surface.

Huabitai—Over the whole of the Dakota group from Minnesota to South-
ern Kansas, mostly found as yet in fragments.

SassarraAs, Bauh.

Leaves 3-palmately, more or less deeply lobed, lobes entire or obseurely dentate ; primary nerves
forking at a distance above the prolonged subdecurrent hase of the leaves.

To this genus pertain some leaves formerly referred to Ettinghau-
senia.. Some of the forms here described have characters in accordance
with those of the leaves of Sassafras officinale, Nees., so widely distrib-
uted in the western slope of North America, and the only species left of
his genus. It is especially the case for S. mudgii. An objection, how-
ever, has been made by Count Saporta against the admitted relation of most
of these leaves to the genus Sassafras, especially on account of the dentate
borders and craspedodrome nervation of some of them. The eminent pale-
ontologist of France considers them as more evidently related to some Arali-
acece of Central America of the genus Oreopanaw especially. T have been,
as yet, unable to obtain any specimens of these living plants for comparison,
and, though admitting the relation as ascertained, I find in comparing be-
tween themselves the fossil leaves of the Dakota group which have been
referred to Sassafras such an intimate coincidence of form and of nervation
that, admiftting one as representative of the genus Sassafras, I am not able to
find any distinet character to separate the others.

As said before, Sassafras mudgii (Pl xiv, Figs. 3-4) is the form more
evidently representing the characters of the leaves of this genus, not only in
comparison with leaves of the living species, but also in regard to the forms
represented fossil in the Tertiary. The leaf which has been figured especi-
ally for this comparison (Pl xxx, Fig. 7)is in its form and nervation interme-
diate between this S. mudgti and the leaves which have been separated from



78

this species under the name of S. acutilobum, (I'igs. 1-2 of the same plate.)
In passing from this form to S. crelaceum, Newby.; of Pl xii, Fig. 2, no other
difference is remarked but that of the shorter medial lobe. There is no ditfer-
ence whatever in the nervation, as seen from the comparison of numerous speci-
mens. The two leaves of Pl xi, Figs. 1-2, which I have referred to the same
species, S. cretacewm, differ by the denticulation of the outside borders, but
by this only, and a number of specimens of intermediate character have this
denticulation either obsolete or distinet, or merely on one side of a leaf, while the
other horder is entire, or, so to say, with intermittent teeth, as marked upon
Fig. 3, PL xi, whose upper secondary nerves are either camptodrome curving
along undulate or entire borders, or craspedodrome going out to the borders
and forming or entering a tooth. Tigs. 1-2 of this same plate show the same
anomaly. The outside borders of Fig. 1 are positively dentate, while the
middle lobe is entire. In Fig. 2 this middle lobe is marked by two tecth.
And when we come to the leaves which I have called S. mirabile, we have
a nervation mostly eraspedodrome, and teeth all around the borders except the
lower veins, which are still camptodrome. Differences of this kind are
remarked in the more or less deep divisions of the leaves; in the basilar
borders decurrent more or less along the petiole, which they join, sometimes
taa distance, sometimes quite near the point of union of the primary nerves, as
seen in PL xi, Figs. 3—4, and PL xxvii, Fig. 2. The specimens which repre-
sent these vegetable forms are very numerous, and it is only after long com-
parizon of them and a revision of their characters that I have preserved the
name of Sassafras for the description of these leaves, admitting, however, as
possible in the future the subdivision of Araliopsis for all the species except
that of mudgii. The same observation may be made for these leaves as for
other types of the Cretaceous. They may be, and have been considered by
authors as complex in their simplicity, as uniting some definite characters
with some others still in an embryonic state, already slightly apparent, but
not yet distinct enough to allow a clear line of separation between the origi-
nal and the derived typical forms.

Sassarras MupcEl, Lesqx., Pl xiv, Figs. 3-4; PL xxx, Fig. 7.

Lenves proportionally long ; lateral primary nerves narrow, at an acute angle of divergence ; medial
lobe twice as long as the lateral ones ; surface of the leaves polished.
BASSATRAS MUDGEI, Lesqx., American Journal of Science and Arts, loc. cit.,
p: 99,

This species is distinet from the others and their numerous varieties by
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the comparatively longer and narrower leaves, the prolongation of the middle
lobe twice as long as the lateral ones, the less oblique direction of the narrow
lateral lobes, and accordingly of the lateral nerves, the acute wedge-form of
the base of the leaves decurring along the petiole by a narrow border, and,
too, by the polished upper surface of the coriaceous leaves. The horders are
always entire, more or less irregulary undulate; all the secondary veins camp-
todrome. The areolation of this species is also less uniformly rectangular
than in the former ones, and the divisions of the primary veins at a greater
distance above the base of the leaf. By this character this form is more inti-
mately related with the speeies of Sassafras described from the Miocene of
Kurope, like 8. fercttianum, Mass., which, in some of its leaves, has the
medial lobe narrowed toward the base in the same way as seen in our
Fig. 4. In Fig. 7, of Pl. xxx, however, the base of the leaf is more enlarged,
less decurrent to the petiole; the lobes more oblique, a deviation of type
which geems as a transitional form between this and the following species.

Hubitat—Tills along Salina River, Kansas. The first specimen seen of
this species, which is copied in our Fig. 8, was sent from the collections of
the Smithsonian Institution, labeled * Presented by Prof. Mudge” ¥rom
the directions of the professor, I visited the locality, and found a number of
less perfect impressions of leaves of the same kind. This and the following
species are rarely represented in the collections.

SASSAFRAS ACUTILOBUYM, sp: nov,, PL xiv, Figs. 1-2.

Leaves subcoricaceous, of the same eongistenco as the former species ; lateral lobes lanceolate-pointed,
diverging nearly at a right angle from the medial nerye; primary nerves more ot less disjointed at the

base.

I considered at first this species as a variety of the former. It is, how-
ever, so far different in all its parts, essentially in its general outline, its sharply
acute, more diverging lobes, its thin secondary veins uniformly curving along
the borders, that it has the same right to be considered as a species as the
other forms described in this paper. Asin S.mudgei, the primary nerves are
comparatively thin; and both surfaces of the leaves, though distinetly marked
by the nervation, are not as rough as in the other species, or more generally

smooth.
Huabitat—With the former.
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SA8SAFRAS (ARALIOPSIS) cRETACEUM, Newby., PL xi, Figs. 1-2; Pl xii, Fig. 2.

Leaves of medinm size, with diverging, slightly obtuse or acutely-pointed lobes, enlarged toward the
broad sinuses, broadly wedge-shaped toward the base, deeurring to the long petiole; borders entire or
obscorely dentate.

Sassafras cretaceum, Newby., Extinct Floras, p- 14.

This species, the most commonly represented in the red shale of the Da-
kota group, is always easily recognized by the deep, sharply-cut impressions of
its leaves, and of the nervation of its under surface. The leaves are generally
smaller; the lobes sharply-pointed or acuminate, either entire or obscurely
dentate ; the secondary veins thicker, passing outside to short teeth or curving
along the borders, being often craspedodrome and camptodrome in the same
leaf. As it is evident from the examination of transitional forms, the leaf] (PL
xii, Fig. 2,) with its entire borders and slightly obtuse lobes, belongs to the
same species.

Habitat—DBlackbird Hills, Nebraska ; Smoky Hill Fork, Kansas, Liay-
den.  Tort Harker, &e.

SASSAFRAS (ARALIOPSIS) CRETACEUM var. OBTUSUM, Lesqx., PL. xii, Fig. 3;

Pl xiii, Fig. 1.

This form is recognized from the former by its shorter, especially
more obtuse lobes and its very coarse nervation; the primary and secondary
veins are proportionally much thicker, these especially so from the middle
downward; the medial nerve, from the forking of the lateral veins to the
petiole, is twice as thick as in the normal form.

Habitat—Mostly on the blufls of Salina Valley.

SASSAFRAS (Arartorsis) mirasiLe, Lesqx., PL xii, Fig. 1.

Leaves coriaceons, very variable in size; lobes broad, deop, obtusely dentate on the borders; second-
ary veins mosfly eraspedotdrome.

Sassafras mirabile, Lesqx., Hayden’s Report, 1872, p. 424.

The thick leaves of this species vary in size from 8 to 23 centimeters
broad between the points of the lobes, and from 9 to 16 centimeters long
without the petiole, which, as seen upon one of our specimens, is from 6 to T
centimeters in length. The three primary nerves separate at a comparatively
short distance above the decurrent base of the leaves, the lateral ones bearing
outside in the lower part one or two thin marginal veinlets, which follow the
borders in successive bows, joining the point of the lowest secondary veins;
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these are all simple, entering the points of obtuse teeth, which mark the hor-
ders of the lobes from their base to the point.

This form differs from all the other species by its large size, its broad,
obtusely-dentate borders, and the direction of the secondary veins, all craspe-
dodrome. Its facies is like that of a Platanus, or of a group referable, perhaps,
to Araliacee, like P. nobilis, Newby., P. jatropafolia, P. hercules, Ung., &ec.,
which have representatives in the Miocene of Europe and of America

Habitat—South of Fort Harker, Kansas.

Y
SASSAFRAS HARKERIANUM, Lesqx., PL xi, Fligs. 34 ; Pl xxvii, Fig. 2.

Leaves coriaceons, very thick, broadly ronnd, guadrangular in outline, abruptly narrowed or broadly
cuneate to tho petiole, and scarcely decurring at the base; obscurely three-lobed, undulate dentate
hetwesn the acute or obtuse lobes.

Sassafras harkerianum, Lesqx., Hayden's Report, 1872, p. 425,

This form is like a transient one, and may be considered as in close
affinity with S. eretaceum var. obtusum and 8. obtusum. From this, however, it
differs evidently by the thick smooth coriaceous substance of its leaves; from
the former by its scarcely-marked lobes. It is short-petioled, with short obtuse
lobes separated by large undulate sinuses, as in Fig. 4, or with scarcely any
definite lobes; the lateral primary nerves and the lower secondary veins, too,
pass up to short teeth, while the upper secondary veins curve near the
borders, which then are enfire or merely undulate, as it is easily scen at the
upper border of the right side of the leaf, (Fig. 3.) The nervation of this last
leaf is coarser than that of Iig. 4; the secondary veins, also, are at a greater
distance; but the substance of the leaves and their general outline are the same ;
both, too, have been found at the same localify. Iig. 2 of PL xxvii is
copied from a specimen sent to me lately (1873) by Dr. Mudge, and found
south of Fort Harker, or near Fort Larned. The leaf, though much smaller,
has the characters of this species. The disjunetion of the primary nerves is
well marked.

Habitat—South of Fort Harker, Smoky Hill Forks.

SAssAFRAS oB1usuM, Lesqx., PL xiii, Figs. 2—4.
Leaves thin, flabelliform; long-petioled, three-obtusely lobed, entire or undnlate along the lobes,
broadly cuneate or narrewed, and searcely decurring to the petiole ; primary nerves forking at a short

distance above the border-buse of the leaves.

Sussafras obtusum, Lesqx., Hayden’s Report, 1872, p. 424,

! Platawus nobilis scems to have the peculiar character, remarked in Sassafras leaves, with craspo-
dodrome secondary veins and dentate borders, or with camptodrome veins and borders entire,

11 1
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Populites salisburiefolia, Lesqx., American Journal of Science and Arts, Zoc.

cit., p. 94.

Leaves of small size, three-lobate, with very obtuse, half-round lobes,
either perfectly entire or rarely undulately-dentate, narrowed in a broad
angle of divergence to the petiole, which is slender and very long; secondary
veins thin, subcraspedodrome, areolation formed of large, irregular quadrate
meshes.

The reference of these leaves to Sassafras is very uncertain. Their
appearance is quite different, rather resembling leaves of some of those Am-
pelidece, Cissus, &e., which have a number of representatives in the Eocene
of the Rocky Mountains, though of a far different fype, and to which Heer
refers one of his leaves of the Cretaceous of Moletin, under the generic name
of Chondrophyltum. These leaves are of a thin texture; the form and nerva-
tion, though analogous, differ also, especially by the apparently craspedodrome
character of the secondary veins, which, though the borders are perfectly
entire, do not seem to curve as in Sassafiras ; the slender petiole is also com-
paratively longer than in any of the leaves of this genus. The leaf (Fig. 2)
was doubtfully referred to the genus Populites on account of the craspedo-
drome character of the secondary nerves, and algo of the thinness of the leaves.
It was at the time the only leaf of this type. I have since found many speci-
mens representing the same forms as in Figs. 3—4. They are apparently all
referable to the same species, the essential difference being only in the narrow
sinuses separating the more undulate lobes of the leaf in Fig. 2. The curving
of the broken petiole is evidently casual. The last specimen comes, however,
from a different locality,-and the identity of these leaves may be ascertained
only by the discovery of intermediate forms.

Habitat.—Lancaster County, Nebraska, Hayden, the specimen, Fig. 2;
all the other specimens from Salina Valley.

Sassavrras (1) susiNteeriFonioM, Lesqx., Pl iii, Fig. 5.

Leaf thickish, broadly obovate, emarginate at the rounded top, narrowed to a thick petiole, anorm-
ally tri-palmately nerved; lateral veins at a distance above the borders, disjointed.

Sassafras subintegrifolium, Lesqx., American Journal of Science and Arts, loc.
cit., . 99
By its general appearance, its thick, primary nerves, the narrowing of
the border to the base, this leaf seems referable to this genus. Even in
considering the primary nervation, we may recognize in the two lowest lateral
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veins, though disjointed and distant as they are at the base, two primary
nerves forcing the distribution of the limb in two broad, round lobes, appar-
ently folded upon another along the upper part of the middle nerve. The
secondary nervation is comparable to that of Sassafras @sculapi, Heer, (Flor.
Tert., 1, p. 82, PL x¢, Fig. 13.) The lateral nerves are irregularly branching
outside, and their divisions, in the direction of the borders, are effaced in the
reticulation before reaching them; the reticulation is composed of very small,
nearly round or polygonal meshes like those of a Benrzoin. 'This leaf, there-
fore, though positively referable to some Laurine, is doubtfully so to Sassa-
fras. The distance between the base of the primary nerves, which, normally
placed, should be opposite, is observable not only in species of Sassafias, as
in our Fig. 2 of PL xxvii, but in Cinnamonum, &e. Unger, in his Fossil Flora
of Sotzka, (PL xvi, Figs. 5, 7,) has two leaves of C. lanceolatum with the same
digjunction.

Habitat—Fort Harker, specimen No. 6434, in the cabinet of the Smith-

sonian Institution.

CrvyamomuM scEpucnzeri, Heer, Pl xxx, Figs. 2-3.

Leaves thick, coriaceons, polished on the upper surface, elliptical or oblong-lanceolate, pointed, nar-
rawed by a eurve to the shert petiole, entire and slightly nndulate, friple-nerved ; medial nerve thiclk;
lateral veins opposite, alittle above the base, ascending along the borders as high up as the lower sec-
ondary veins, which they join by ramifications.

Cinnamomum scheuchzeri, Heer, Flor. Tert. Helv., II, p. 85, PL xci, Figs.

4-22: Pls. xcii—xeiii, Figs. 1, 5.

The species is represented by two specimens, one (Fig. 2) representing
a leaf narrowly elliptical, acuminate or lanceolate pointed, narrowed by a
curve to the base, (petiole broken,) 5 centimeters long, 17 millimeters broad,
with a thick medial nerve, and the lateral veins branching and forming along
the borders a series of festoons, as in Heer, (doc. cit, Pl xei, Figs. 12,18) This
leaf shows its upper surface and its distinet areolation in small, round areolz,
as exemplified in this last, (Fig. 18.) The second leal (T'ig. 3) is broken from
above the middle, but represents the same characters as the former. It is
merely broader, with the lateral veins descending lower and nearer to the
hase ; comparable for its form to Heer, (Zec. cit.,, PL xcii, Fig. 5a.) I am
unable to find any character by which these two leaves could be separated
from the Miocene species, and consider them as identical.

Habitat.—Western Kansas, found in concretions, Mudge.
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CvnamonuM mEERH, Lesqx., PL xxviii, Fig. 11,

Leaf thickish, subeoriaceons, entire, ovate, taper-pointed, rounded downward, three-nerved from the
base; lateral veing aseending to above the middle, branching outside.

Clinnamomum heerii, Lesqx., Transactions of the American Philosophical Soci-
ety, vol. xiii, p. 431, PL xxiii, Fig. 12.

Our figure is a copy of this last, for, to my regret, and though I carefully
searched for specimens representing a leaf like this, T found nothing in the
Dakota group comparable to it. 1 have, therefore, nothing to add to my
former remarks. It is not possible to know, on account of the deformation of
the specimen by grinding it round [rom the middle to the base, if the bor-
ders are rounded or narrowed, and if, as in the Cinnamomum leaves, they
descend lower than the base of the primary nerves. If it is the case, the
species would be related very closely indced to C. mississipiense, Lesqx., of
the same paper, (p. 418, PL xix, Fig. 2,) a species abundantly found in the
Focene of the Rocky Mountains and of the Mississippi. The same uneer-
tainty concerning its relation exists for the leaf of Vancouver, from which the
present species was named, (American Journal of Science and Arts, vol. xxvii,
p- 361.) The identity of both leaves is, therefore, uncertain.

Habitat.—Fort Harker, Dr. Leconte.

OREODAPHNE CRETACEA, sp. nov., Pl xxx, Fig. 5.

Leaf elliptieal, gradually curving to an obtuse point, narrowed in about the same degree to its base,
entire; medial nerve thick, secondary veins opposite.

This leaf preserved entire, except the petiole, is a little more than 4%
centimeters long, 1} centimeters broad, narrowly ovate-pointed, with four
pairs of opposite lateral veins on an acute angle of divergence 30° to 40°,
branching in the upper part, camptodrome, united together by thick nervilles.
The lower pair joins the middle nerve a little above the base of the leaf, and
follows up nearly parallel to the borders, anastomosing by its ramifications
with those of the veins above. The substance is thickish or subcoriaceous ;
the surface rough by the coarse nervation.

This form is comparable to Oreodaphne heeriz, Gaud., (Contributions, &e.,
1st Mem., p. 35, I'L x, Figs. 4-9, and PL xi, Figs. 1-7.) The leaf is much
smaller, but except this there is not great difference of form and nervation.
Even the small inflation, like bulbs, seen in the axils of the veins of the Mio-
Cene species, are also apparent, though not very distinet, in the Cretaceous leaf,

Habitat.—Western Kansas, concretions, Mudge.
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Prorromnrs, Ileer.

In the description of the first species referred to this genns in Phyllites
du Nebraska, the celcbrated author remarks, “I have united, under the name
of Proteoides, some leaves from Big Sioux River, near Sioux City, which I
consider as referable to the family of the Profeacee, but which are in such a
poor state of preservation that their precise determination is not possible.
They are of great interest as the only representatives, but not as yet perfectly
recognized, of a family represented in abundance in the Upper Cretaceous of
Aix-la-Chapelle.” As far, at least, as a comparison can be made with the
incomplete fragments figured by Heer, our leaves, representing the species
described in the Phyllites and far better preserved, seems to confirm the
statement of the celebrated author. The relation, however, is still un-
certain, hased, as it is, merely on the comparison of the forms of leaves, whose
nervation is mostly undiscernible.

Proteoipes pApHNoGENODES, Heer, PL xv, Figs. 1-2.

Leaves ovale-lanceolate near the base, gradually tapering upward to a long, acute, seythe-shaped
point, entire, smooth, and coriaceous; medial nerve narvow ;. secondary velus obsolete, few, ascending
under o very acute angle from the medial nerve and following the borders.

Proteoides daphnogenvides, Ileer, Phyllites du Nebraska, p. 17, PL iv,

Fligs. 9, 10; Lesqx., American Journal of Science and Arts, loc. cit.,

p- 99.

The best prcserved specimen shows an entire leaf, measuring nearly
twenty centimeters in length, and three centimefers broad in its widest
part, a lit{le above the base; the other leaf, also preserved nearly entire,
is about thirteen centimeters long and proportionally broad, enlarged like
the cther above the base, tapering downward by a curve to a short petiole,
and more gradually tapering upward to a long point. The secondary veins,
which are extremely thin, are not at all marked in the large leaf, and are
distinguished upon the smaller leaf with some difficulty. IHeer deseribes
his species as leaves coriaceous, narrowed to the base, entire, with a
strong medial nerve, and acrodrome secondary veins nearly parallel to the
borders. The medial nerve of these leaves is deeply impressed info the stone
but not thick; and though the secondary veins ascend nearly paralle] to the
horders, they do not appear acrodrome. Though the figures of this species
in the Phyllites show a larger leaf than the fragments of the two others, these
fragments are too incomplete for positively ascertaining identity.

THabitat—Decatur, Hayden, five specimens.
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Proreomnes acura, Heer, PL xv, Fig. 3; PL xxviii, Fig. 13.

Leaves coriaccous, linear-laneeolate, narrowed to the base, and gradually tapering upward to a
slightly seythe-shaped pointi; borders undulate; medial nerve broader ; secondary veins invisible.

Proteoides acuta, Heer, Phyllites, p. 17, PL iv, Figs. 7-8; Lesqx., American
Journal of Science and Axts, loc. ¢it., p. 99 ; Transactions of the American
Philosophical Society, vol. xiii, p. 431, PL xxiii, Figs. 5-1.

The fragments figured by the author indicate much smaller leaves than
ours ; they do not show the undulation of the borders, as remarked upon the
numerous specimens which I have examined ; the only character which indi-
cates the identity of these leaves with those of Heer is the total absence of
secondary veins. These leaves appear about of the same size as those of the
former speeies, but somewhat narrower foward the base ; their surface is not
polished ; the medial nerve is thicker, and the borders undulate. The lower
part of the leat' (Fig. 5 in Transactions) is somewhat decurrent to the
enlarged base of the medial nerve, as it is generally in a sessile leaf’; the same
character is remarked in our PL xv, Fig. 3; the fragment, (Fig. 13 of PL
xxviil,) like that represented, (Fig. 7 of the Proceedings,) indicates the size
of the leaves of this species as being as large as in the former, or from two
to three and a half centimeters wide.

Habitat—Fort Harker, Leconte ; near Decatur, Hayden.

Proreomes GrEVILLEZFORMIS, Heer, PL xxviii, Fig. 12.

Leaf coriaceons, small, enlarged above the base, linear-lanceolate, flexuous ; borders entire; medial
nerve thick; secondary veins alternate, thin, acrodrome, ascending nearly parallel to the horders, and
curving slightly inward.

Proteoides grevillewformis, Heer, Phillites, p. 17, PL iv, Fig. 11; Lesqx,,
Transactions of the American Philosophical Society, loc. cit., p. 432, PL
xxiii, Fig. 8.

The same uncertainty exists in regard fo the identify of the species
described here with that of ITeer, on account of the too fragmentary speci-
men represented in his Fig. 11. OQur leaf is enlarged above the base still
more proportionally to the size than the leaves of P. acuta; the nervation,
however, is as indicated by Heer. TFrom the former species, it differs by its
very entire, not undulate border, and by the secondary veins more distinct
than in its two congeners. The point of the specimen is broken; the upper
part of the leaf, however, appears very gradually narrowing upward in the
same way as in . acufa, first curved to one side and then to the other, or
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doubly seythe-shaped ; the medial nerve is as thick as in the former species,
a character which also separates it from P. acuta.

Hubitat—Near Decatur, Nebraska, Hayden, a single specimen.

EuporarivM (?) DAPHNEOIDES, sp. nov., Il xxx, Fig. 10.

Leaf corigeeons, oblong, narrew, gradually tapering downward, and decurrent to the broad, madial
nerve; horders slightly reflexed; nervation pinnate; Iateral veins close, at an acute angle of divergence.

The specimen represents ouly the lower half of a thick, coriaceous, smooth,
entire, linear-lanceolate or narrowly-oblong leaf, which is gradually narrowed
downward, the borders slightly decurring along the enlarged medial nerve.
The preserved part is about 4 centimeters long and 14 centimeters wide;
the medial nerve at base, with a narrow wing, is 3 millimeters broad ; the lat-
eral veins, three pairs, in an angle of divergence of 20°, ascend to and along
the borders, and appear fo curve inward and join the upper ones by thin
ramifications.

The fragment represents, apparently, the lower surface of the leaf, which
is smooth, and does not expose any details of areolation ; the leaf is bordered
by a narrow linear groove, as if the borders were slightly reflexed. The
leaves of some Proteinee, however, have a marginal groove of this kind
marked upon the upper surface along the horders.

The relation of this leaf is uncertain. By its form and nervation, it is
comparable to the leaf of Ewmbothrium salignum, represented in Heer’s Flor.
Tert. Helv., (PL xevii, Fig. 35.) In the fossil leaves, the veins are closer and
more numerons. This fragment also resembles Andromeda Parlatorii, Heer,
Phyll,, p. 18, PL i, Fig. 5, differing especially by more oblique and more
numerous secondary veins.

Hubitat —Western Kansas, Mudge.

ArtstoLocHITES DENTATA, ITeer, Pl xxx, Fig. 6.
Aristolochites dentata, Heer, Phill., loc, cit., p. 18, L. ii, Figs. 1-2.

Professor Heer, in the Phyllites, has described, as indicated above, two
fragments of a peltate, triple-nerved leaf, with borders crenate-dentate, of which 1
have seen one specimen only, which is figured in this report by the permission
of the Muscum of Comparative Zoology of Cambridge, o which it belongs, from
the collection of Prof. Marcou. This specimen agrees fully with the deserip-
tion and figures of the author. The leal is smaller, however, 4 centimeters
long, from the point of attachment of the petiole, which is marked by a cavity
enlarged on both sides, and piaced 1 centimeter above the horder-base of
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the leaf; this is nearly as wide as it is long, 5 centimeters broad, nearly
round ; obtusely-dentate, or equally crenate all around ; the nervation is rather
H-nerved than triple-nerved, two somewhat smaller nerves emerging from
the corner of the point of attachment of the petiole, and diverging at right
angle to the middle nerve. One only of these lateral nerves is marked in
Heer’s Fig. 1, probably on account of the laceration of the leaf on one side.

Though T have closely examined the locality where Messrs. Marcou and
Capellini have found their specimens, I have been unable to discover any
trace of this species, as also of the fragment of leaf described by Heer (Fig.
3 of the same plate) under the name of Cissites insignis. Both are from
Tekamah, Nebraska.

GAMOPETALEZ.

Bicornes.

AxproMEDA rArLATORIL, Heer, PL xxiii, Figs. 6-7; PL xxviii, Fig. 15.

Loaf lanceolate, narrowed to the base and decnrring along the petiole by a narrow border, entire
medial nerve thick ; secondary veins at an acnte angle of divergence, parallel, camptodrome.

Andromeda parlatorii, Heer, Phill,, p. 18, PL i, Fig. 5; Lesqx., Transactions
of the American Philosophical Society, vol. xiii, p. 432, PL xxiii, Fig. 11.
Prunus (?) parlatori, Lesqx., American Journal of Science and Arts, loc. cit.,

p- 102.

The specimen referred to this species in the Transactions is somewhat
more complete than the one figured by Heer; it has the base of the leaf,
apparently an enlarged petiole, to which the leaf is decurring in a narrow
border. This leaf appears thickish or subcoriaceous; the upper end of the
secondary veins are not distinet, though in the lower part they are thicker
than figured by Ieer; its areolation is undistinguishable.

I refer to this species, from the revision of the specimens, the two
leaves, (PL xxiii, Figs. 6-7,) which I have described in the Journal, as marked
above, under the name of Prunus (Andromeda?) parlatori. The reference
of these leaves, one of which is whole, oblong, gradually tapering upward fto
an obtuse point, was doubtfully indicated by the presence, in the shale, of
two nuilets, resembling the fruit of Prunus. The nervation of these leaves
as marked (Fig. 6) is more positively that of some species of Andromeda.
I have, however, preserved the name of Prunus for the description of the
fruits.

Habitat—Fort Harker, Leconte ; Tekamah, Marcou.
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DiospyROS ANCEPS, Lesqx., PL vi, Fig. 6.
Leaf eoriaceous, narrowly oval, obtnsely acnminate ; bordera entire ; nervation pinnate, cnmptodrome,
Quercus anceps, Lesqx., American Journal of Science and Arts, loc. cit., p. 96.

Leaf of medium size, 3} centimeters wide, about 9 centimeters long,
narrowly oval, contracted to a short, obtuse acumen ; borders perfectly entire;
lateral veins deeply marked, curving to and along the borders, simple; sur-
face smooth, marked by continuous nervilles, perpendicular to, and anasto-
mosing in the upper part with the veins.

The reference of this leaf to Quercus was indicated by its specific name
as very doubtful. Its form is much like that of Diospyros lancifolia, Lesqx.,
as figured by Heer in his Vancouver Flora, (Pl i, Figs. 10-12, and Pl ii,
Figs. 1-2.) This leaf is, however, obtusely acuminate; ifs substance is
thicker, and the veins are al a more equal and greater distance, curving
nearer to the borders. Diospyros primeva, Heer, (Phyll. du Neb., p. 19, P14,
Figs. 6-7,) differs essentially from this leaf by its undulate, secondary thinner
veing, separated by shorter tertiary veins, which divide the nervilles. The
type is different. The reference of our leaf is still uncertain ; it may repre-
sent a kind of Laurus (1).

Habitat—"Ten miles below Lancaster, Salt Creek, Nebraska, Hayden ;
two fragments.

DI10SPYROS ROTUNDIFOLIA, sp. nov., PL xxx, Fig. 1.
Leaf subcorineeons, entire, nearly round, pinnately-veined ; sccondary veins parallel, camptodrome.
The species 1s represented by a fragment of a leat of which the lower
part is destroyed. It is about 74 centimeters long, 7 centimeters wide,
with a narrow middle nerve and six to seven pairs of lateral veins, on an
angle of divergence of 50° to 60°, branching and curving at a distance from
the borders, and forming, by their divisions, a double festoon along them.
The veins are joined by coarse or thick fibrillze nearly at a right angle to
them, but disconnected, and forming, by divisions and subdivisions, a net-
ting of very small square or polygonal arcolee. The secondary veins and the
nervilles also are deep, and mark the surface of the leal with wrinkles and
undulations. This fine leaf has some relation of form and nervation with
Diospyros styracifolia, Sap., a leaf of the Lower Focene of Montpellier, a
sketch of which has been obligingly communicated to me by the author. 1
do not know of any other fossil species to which this leaf could be compared
but, by its form, to the leat of Juglans (?) debeyana, (Pl. xxiii, Fig. 2, of this

12 L
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report ;) far different, however, by its nervation. In regard to living species,
its affinity is with D. coceolobafolia, Mart., of Brazil.

Habitat-—Western Kansas, found in concretions by Professor Mudge.
These concretions appear rich in leaves, which have not been preserved, or,
at least, have not been found yet in the arenaceous shale of the group.

BumeLia sarcouvana, (Heer,) Lesqx., PL xxviii, Fig. 2.

Leaf membranaceous, broadly oval, entire, crarginate, rounded downward to a long, slender petiole,
penninerve.

Leguminosites marcouanus, Heer, Dana’s Manual of Geology, Ed. IT, p. 459,

Fig. 827.

Leaf 5 centimeters long from the top of the slender 2§-centimeter-long
petiole, more than 44 centimeters broad, very entire; with seven pairs of
secondary veins, parallel, on a broad angle of divergence of 60° to 70°, passing
up to near the borders, where a few of them branch once, and all become
effaced. These veins are mostly opposite, the lower pair joining the middle
perve a little above the borders; fthis, with the second and third pairs, are
closer to each other, 4 millimeters in distance, while the upper pairs are
more distant, 6 to 9 millimeters, all straight or slightly curved. The notch is
marked by two straight lines, which, however, are smooth like a continuation
of the horders, and not as resulting from erosion. The leaf is so very similar
in form, size, and nervation, also, to those of our present Rhus cotinus, which
also are sometimes notched, that a relation to this last genus could be sup-
posed. The absence of any trace of areolation prevents a close comparison.
The notch is, however, deeper and more marked than in any of the leaves of
R. cotinus. This leal is evidently identical to that figured in Dana’s Manual,
(loc. cit.) The long, slender petiole of this leaf prevents its reference to
Leguminosites.

Habitat—DMiunesota, James Hall ; two fragments, one with the petiole;
Nebraska, Marcou ; a fragment without petiole.

POLYPETALZE,
Umbelliflore.

Arauia quinquerArTITA, Lesqx, PL xv, Fig. 6.

Leaves membranaceous, three-nerved from above the base, five-lobed by the forking of the primary
nerves ; lobes oblong, somewhat narrowed downward, entire or undulate’; base of the leaf cuneiform.

Aralia quinguepartita, Lesqx., Hayden's Report, 1871, p. 302.

This leafis represented by a single specimen, representing a leafof a thick-
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ish, subcoriaceous texture, narrowed cunciform at base, apparently petioled,
palmately three- nerved and three-lobed; primary lobes deep to near the point
of union of the nerves; lateral ones cut in two much shorter divisions, or
pilobate by the forking of the lateral primary nerves, which branch at a short
distance above their base; sinuses narrow, but obtuse. The upper part of
the lobes is destroyed. As far as can be seen from the specimen figured, the
leaf is five-lobed, with lobes diverging, like the nerves and their divisions, at
an acute angle of 30° to 35°, The lobes appear all entire. There is only
a trace of undulation on the upper part of the right lateral lobe, just near the
broken line of the leaf. Prof. Heer,in Keide Flora v. Moletin, (p. 18, Pl. viii,
Fig. 3,) has described Aralia formosa, a three-lobate leaf with crenate lobes,
which is closely related to our species. It differs merely by having three
divisions only, and the borders obtusely crenate in the upper part of the lobes.
The Kansas leaf has, however, the upper half of the lobes destroyed ; and, from
o kind of undulation marked along the upper part of the outside borders, it
would seem as if the lobes, too, had been undulate dentate in their upper part.
This leaf, also, is much larger than that of Heer; and it may be that, as it is
the case in some species of Aralia, the smaller leaves are merely trilobate,
and the large ones darted in five or more lobes by s subdivision. As identical
between the European species and ours, we have the following characters:
tripalmate basilar nervation ; subcoriaceous substance of the leaves; the same
wedge-form base of the leaves; and the borders entire toward the base
Hubitat—South of Fort Harker, Kansas, Mudge.

TTEDERA OVALIS, sp. nov., Pl xxv, Fig. 3, and Pl xxvi, Fig. 4.

Leaves corineeous, entive, oyal, hroadly obtuse, narrowed to the base, pinnately nerved ; medial nerve
thick ; secondary veins alternate, irvegular in distance, More or less numerous ; nervation mixed.

In comparing the nervation and arcolation of these leaves with our living
Hedera heliz, L., their reference to this genus is obvious. The smaller Jeaves
show apparently the upper side; the other, (of PL xxv,) the lower, with the
veins and their divisions more marked, and the medial nerve increasing in
{hickness toward the base by the cormection of the secondary veins. The
leaves, whose petiole is broken, are thick, from 4% to 64 centimeters long,
31 to 43 centimeters wide, oval, round-obtuse, narrowed by a curve a little
more on one side than on the other, or slightly unequilateral. The secondary
veins are either curved near and along the borders or passing up and enter-
ing them; the areolation iz in large, irregular meshes, by nervilles anasto-

mosing with divisions of the se :condary veins, in various angles of divergence.
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The angle of divergence of the secondary veins is also variable. Leaves of
T heliz, L., the European ivy, have been found fossil in the Tertiary of Ttaly.
Gaudin (in Contributions, ete., 1L, p. 17, PL i, Figs. 21-24) deseribes, under
this name, leaves closely related by form and nervation to those of the Dakota
group.
Habitat—Near Decatur, Nebraska. The specimen of Pl xxiv, Fig. 4,
is from Kansas, Mudge.
Porycarrica.
Macwronia TeENUIFOLIA, Lesqx, Pl xxi, Fig. 1.
Leafl large, oblong, rounded upward to an obtuse point(?), (broken,) narrowed in a eurve to a short,

slender petiole; medial nerve straight, narrow ; lateral veins alternate, on a broad angle of diveérgence,
slender, undulate, deflexed near their point of ingertion o the medial nerve.

Magnolia tenwifolia, Lesqx., American Journal of Science and Arts, loc. cit.,

p- 100.

The upper part of this leaf is destroyed; it is a large leaf of thin texture,
about 17 centimeters long, 7 centimeters broad, oblong oval, entire or undu-
late.on the borders, apparently rounded upward to an obtuse point, gradu-
ally curving to the petiole, which, like the medial nerve, is rather slender, at
least for a leaf of this size. The secondary veins mostly upposite, irregular
in distance, or obliterate here and there, are very thin, on a broad angle
of divergence of 60°, undulating to the borders, where they curve, and which
they appear to follow.

The relation of this leal with that referred to Persea leconteana has been
remarked upon in describing this last species.

Habitat—Decatur, Nebraska; represented by four specimens.
MagNonia AnTERNANS, Heer, PL xviii, Fig. 4.

Leaves coriaceous, ovate-oblong or elliptical, entire, tapering to the petiole; secondary veing nu-
merous, parallel, camptodrome, at an acube angle of divergence.

Magnolia alternans, Heer, Phyllites, p. 20, PL iii, Figs. 2-4; PL iy, Figs.
1-2.—Lesqx., American Journal of Science and Arts, oc. cit, p- 100.
The leaf figured in this memoir is not as perfect as those which Profes-

sor Heer had for his description of this species. Our figure is comparable in

size, form, and nervation fo that of PL iii, Fig. 8, of the Phyllites, which has
the base of a leaf with a short, slender petiole, while the upper part and the
base of ours is broken. In both these leaves, as also in the fragment repre-
senfed, (PL iv, Fig. 1, of the same memoir,) the secondary veins appear
infermixed with shorter tertiary ones. This character, like the form of the
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leaf, identifics ours with Heer's species. 1 have very rarvely recognized it
among the specimens received for examination.

FHabitat.—Fort Harker, Kansas; a single specimen, No. 6433, {rom the
collections of the Smithsonian Institution.

LirionenproN MEEKIL Heer, Phyllites, p. 21, PL iv, Figs. 3-4.

These leaves are figured {rom drawings communicated to Professor Heer
by Dr. Hayden. They are small, 43 centimeters long, truncate or scarcely
emarginate at the top, with round, very obfuse terminal lobes, and slightly
less obtuse basilar ones. The nervation is of the type of Liriodendron. 1
have seen some fragments referable to this species in Dr. Hayden’s and Pro-
fessor Hall's specimens ; but 1 have not been able to discover any myself.

" All these fragments come from north Nebraska and from Minnesota.

Habitat—Near mouth of Big Sioux, Hayden.

Dr. Newberry has in his Extinct Flora a species, Liriodendron primevumn,
which, according to the description, is distinet from this one by its large size
and the lobes more broadly rounded. It is described from specimens found
in Blackbird Hill, North Nebraska, by Hayden.

LiriopENDRON INTERMEDIUM, Lesqx., PL xx, Fig. 5.

Leaf larpe, three-lobate; upper lobe clongated, deeply emarginate-lobed; secondary veins thin,
parallel.

Liriodendron intermedium, Lesqx., American Journal of Science and Arts, Joc.

cit., p- 99.

Though the specimen represents a fragment, the upper part of a leaf, it
is sufficient to show the relation of this leaf to the genus Liriodendron. 'The
leaf in its integrity is at least 14 centimeters long; the basilar lobes
appear to have been much enlarged, and abruptly so, and the leaf’ contracted
or narrowed between the lower and upper lobes, which are obovate-obtuse,
4 centimeters long, and separated by a deep, slightly obtuse sinus. This
fragment shows a thickish, somewhat coriaceons leaf.

Habitat—South Nebraska, Hayden.

LIRIODENDRON GIGANTEUM, Lesqx., Pl xxii, Fig. 2.

A mere fragment, still more incomplete than the former, representing
the half of the upper lobe of a species of this genus. From the preserved
part, the whole upper lobe measured 17 centimeters wide, while that of the
former species measures only 74 centimeters. The secondary veins of this
magnificent leal are very thick, at least comparatively to those of the former
species, but not thicker than they are in large leaves of our L. tulipifera, L.,
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a species from which all our Cretaceous forms differ by their Tound-obtuse
lobes. The same characters separate them from the Tertiary species of
Europe, L. procacini and its numerous varieties, which all are more or less
acutely-lobed.

Habitat—Near Fort Harker, Kansas ; No. 6432 of the collection of the
Smithsonian Institution,

MenispERMITER, Lesqx.

Leaves large, coriaccous or subcoriaceous, broadly deltoid, more or less
distinetly three-lobed, with obtuse divisions, and borders entire or undulate ;
nervation palmately 3-5 nerved, from a peltate or subpeltate, truncate
or subcordate base; primary veins craspedodrome, their points joining the
horders of the lobes, but their divisions following along them by a series of
curves upon each others, or of multiple festoons, as seen in the leaves of the
present Menispermum canadense especially. The divergence from this last
type is marked in one species only, whose nervation agrees with that of Men-
ispermum ( Cocculus) carolinum, &e. The leaves referred to this genus have
been described formerly as Acer or Acerites, Dombeyopsis, even Populites.

Their essential characters seem to refer them all to this section.

MENISPERMITES OBTUSILOBA, sp. nov., Pl xxv, Figs, 1-2; PIL xxvi, Iig. 3.

Leaves large, coriaceous, brondly deltoid or nearly round, obtuss in outline, peltate, 3-5-nerved,
deeply undulate.

These leaves are thick, variable in size, the largest 20 centimeters
long, 15 centimeters wide, reniform-deltoid in outline, obtuse, peltate, en-
larged, and truncate at base, obscurely three-lobate, with borders deeply
undulate ; five-nerved; primary nerves under various degrees of divergence,
much branched, suberaspedodrome, their points reaching the borders with
camptodrome divisions anastomosing in bows along the borders and along
the veins, with two to four veinlets under the primary veins, around the
point of attachment of the petiole. The leaf (PL xxv, Fig. 1) is the better
preserved one of this species. I have, however, seen fragments indicating
leaves of a larger size. In this the three-lobate form iz more marked than
in the other figured specimens. It is evident that the leaf (PL xxvi, Fig. 3)
belongs to the same specics. In PL xxv, Fig. 2, the base of the leal is
destroyed ; but the union of the primary nerves and of the basilar veins
is clearly seen as being above the borders. The middle nerve is not
branching ; at least, no trace of secondary veins could be seen on the spee-
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imens. It will be remarked, however, that the first lateral vein of the left
side has no divisions whatever, while that of the other side has three strong
branches. The absence of the medial secondary veins may, therefore, be
casual, or the veins may have been erased from the impression of the leaves.
As it is scen from the divisions of the primary nerves, and of their branches,
in PL xxvi, Fig. 8, the direction of the nerves and their ramifications are very
irregular.

Hubitat—Bluffs of Salina River, cight miles above its mouth.
MexispERMITES oBTUsILOBA var. (7), PL xxii, Fig. 1.

Dombeyopsis obtusiloba, Lesqx., American Journal of Science and Arts, Joc.

cit., p- 100.

The specific relation of this fiue leaf with those deseribed for the former
species is not positive. The general outline of the leaf is the same, as, also,
the five-palmate nervation, with two lower marginal veins. The first pair of
nerves, however, is turned upward on a more acute angle of divergence, and
the leaf does not appear peltate. In comparing, however, the primary nerva-
tion with that of the small leaf of Pl xxv, Fig. 2, it will be seen that in this
last specimen the inner lateral pair of nerves has in both the same direction,
and that, too, at the base of each leaf, which in both is destroyed by erosion,
there is a small marginal border, which looks as if originally joined under the
point of union of the nerves. Except these differences, the relation is evident
by the form, three obtusely-lobed, of the leaf, its round truncate base, the
direction of the nervilles, the thick substance, &ec.

Habitat—The same place ag the normal form, "This splendid specimen
is in the cabinet of the Smithsonian Institution, presented by Prof. B. F.
Mudge.

MEeNISPERMITES saLINENSIE, Lesqx., PL xx, Figs. 1, 4.

Leaves thickish, membranaceous or subeoriacecus, triangular in outline, obtusely palmately five-
lobed, or deeply undualately lobed, palmately five-nerved from the enlarged truncate hase.

Acer obtusilobum (1), Ung., Lesqx., American Journal of Science and Arts,

loc. cit., p. 100.

Populites saline, Lesqx., Hayden’s Report, 1872, p. 423.

The study of these leaves, made on the place where I found a large
number of more or less fragmentary specimens, near Salina, afforded means
of comparison between their forms and nervation; and, from the intermediate
and transitional characters, I had to admit them as representing a single
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species—perhaps even as a mere variety of the former-described ones. These
leaves are generally smaller, from 6 to 10 centimeters long, more enlarged
on the sides, from 8 to 12 centimeters broad, broadly triangular, obscurely
five-lobed or deeply undulately lobed, palmately five-nerved from the base of
the leaf, (not peltate,) with the lateral nerves much divided, their ultimate
~ divisions curving along the upper end of the veins and anastomosing in suc-
cessive bows, all the divisions dissolved or effaced before reaching the borders.
In the leaves referable to this species, the veins and the areolation, though
thin, are more distinet than in the former species; the divisions of the pri-
mary nerves are {rom the base of the leaves; the middle nerve is compara-
tively thicker; and the surface of the leaves is smooth. Fig. 4 has the general
aspect of a Populus of the coriaceous-leaved section, with somewhat different
borders, while Fig. 1 is, by its form, related to the leaf described as Acer
obtusilobum in Unger's Chloris Prot, (p. 134, Pl xliii, Fig. 12.)
Habitat—Salina River, same hill as the former.

MexnispErRMITES ACERIFOLIA, Lesqx., Pl xx, Figs. 2-3.

Leaves small, friangular or thomboeidal in oufline, 3-5 obtugely lobate, wedge-form or abrupily nar-
rowed to the hase.

Acerites menispermifolia, Lesqx., American Journal of Science and Arts, loc.

cit., p. 101.

These leaves are of a thinner substance than those of the former species,
small, 3 centimeters long and about as wide, 3-5 lobate, with lobes diverging
from near the middle of the leaves, all obtuse, the middle only slightly acu-
minate, 3~5 palmately nerved from the broad, nearly truncate, or more grad-
ually attennated cuneiform base. In Fig.2 the lateral primary nerves, only two,
are apparently without branches, and pass up to two lateral lobes. The leaf
(Iig. 8) is five-nerved and five-lobed, with the form somewhat like Fig. 1 of
the former species; the first pair of lateral nerves is divided above the middle
in two branches, one passing outside toward the borders, the other ascending
and curving inside toward the base of the first secondary vein above. This
kind of nervation, and the form of the leaves, too, are so similar to those of the
leaves of Cocculus (Menispermum) carolinus, D. C., that T can but consider
them as referable to this genus. The living plant has only a longer and more
pointed middle lobe of its leaves. The nervation, also, is the same as that
of the leal described by Unger (loc. cit.) as Acer obtusilobum.

Habitat—Near Decatur, Nebraska, Hayden.
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NEGUNDOIDES ACUTIFOLIA, Lesqx., PL xxi, Fig. 5.

1,caves divided; leaflets thin, lanceolate-pointed or enlarged lobate, with acute lobes ; veins pinnate,
camptodrome.

Negundoides acutifolia, Lesqx., American Journal of Science and Arts, loc. cit.,

p. 101.

Of this species, described from a mere fragment, I have been unable to
see any other specimen but that which is figured. The fragment represents
two leaflets, apparently attached to a common, pinnately-divided pedicel ;
the lower one deeply bilobate by the forking of the middle nerve, with a
broad, dentate sinus, and lobes entire and sharply pointed ; the upper leaflets,
(if it is not the lacerated part of the other,) appear simple, lanceolate-pointed,
entire; secondary nervation simply pinnate in both fragments of leaves, but
compound in the inner part of the lobate leaflet, as it is generally the case for
a compound leaf. Professor Unger, in his Chloris, has described, (p. 135, PL
xliv, Figs. 3-6,) as dcer pegasinum, two lanceolate-dentate opposite leaflets,
upon a common rachis, and which, therefore, appear to belong to a compound
leaf like a Negundo. In our IN. aceroides, and especially in V. californicum,
the terminal and one of the lateral leaflets become sometimes- united into a
compound leaf, with some likeness to this fossil fragment.

Habitat—Ten miles below Lancaster, Southern Nebraska, Hayden.
(G'REVIOPSIS HAYDENIL, sp. nov., PL iii, Figs. 2, 4; PL xxiv, Fig. 8.

Leaves large, oval, tapering upward to & point, and more abraptly narrowed downward to the base;
borders equally denticulate from below the middle ; nervation abnormally five-palmate, eraspedodrome.

Populites fagifolia, Lesqx., Hayden’s Report, 1872, p. 422.

" The description of this species was made ouf and its name admitted
from the examination of the first specimen, (PL iii, Fig. 2,) a small leaf, with
borders indistinct, which did not show the details of conformation well
enough.  The large leaf, obtained since and represented in PL xxiv,
Fig. 3, has its borders and its areolation more distinetly marked. The leaves
are of a thick, subcoriaceous texture, 11 centimeters long, without the petiole,
from 8 to 11 centimeters broad in the middle, tapering upward, or more or
less broadly lanceolate to a point, and narrowed, too, more or less abruptly to
the base; borders equally cut by shallow half-round sinuses, the short teeth
all turned outside ; nervation rather pinnate or abnormally five-palmate, as in
arae species of Populus; lateral veins at equal distances, ten pairs, oblique,
diverging about 45°, nearly straight, the lowest branching, the upper ones
simple, all running to the borders, like their divisions; neryilles in right

13 L
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angle to the veins, subcontinuous ; areolation platanoidal. There is an apparent
difference hetween the leaves representing this species. The small leaf (PL
iii, Fig. 2,) is more acutely pointed and more acutely tapering to the base,
where the borders turn to the medial nerve, and follow it, in decurring, to the
petiole, which is broken in both leaves ; the borders appear mostly entire, and
the nervation more indistinctly palmate. But in comparing both leaves care-
fully, these differences are recognized as merely resulting from the development
of each leaf. 1In the small leaf there is harmony of conformation in the more
elongated point and base; the denticulation, in its peculiar form, is visible near
the point; and at the base the distribution of the lateral nerves compares with
that of the larger leaf’ by the two inferior veins of the right side, which are
narrower, and by the exact coincidence of the two inferior veins of the left
side; the lowest, thin, marginal, and simple; the other thick and much divided.
The leaf of PL iii, Fig. 4, is apparently, too, referable to the same species.
It was described under the name of Populites flubellaia in the American Journal
of Science and Arts, loc. cit,, p. 94; but in comparing it to Fig. 3, it seems
to be a mere deformed leal of a same kind, turned to one side by compression,
and with the point broken or recurved inward. It has about the same num-
ber of lateral veins, the lower appearing more divided, and giving thus a dif-
ferent facies to the leat; but the same character is recognized in the large
leaf of Pl. xxv, Fie. 3.

I owe to Count Saporta the indication of the relation of this species to
Glreviopsis, a new genus established by him in the family of the Téliacee for
some leaves from the Lower Eocene of Sezane. The Cretaceous species is
comparable by some of its characters, especially the nervation and the den-
ticulation, to G. crednerieformis, Sap.

Habitat—South of Fort Harker, Kansas, Leconte, Mudge, &e.

INCERTE SEDIS.

Axisornviiuy, Lesqx.

Leaves thick, coarsely-veined, ovate or obovate in ontline, either abruptly narrowed, subtruneate,
and subeordate to the petiole, or rounded, wedge-form to the base, irregularly lobate on one side, deeply
undulate on the borders; nervation irregularly 3-5-palmate from above the base of the leaves; primary
veins mueh divided.

AntsopHyLLuM SEMI-ALATUM, Lesqx., PL vi, Figs. 1-5.
Quercus semi-alata, Lesqx., American Journal of Science and Arts, loc. cit,,
p- 96.

These leaves, all marked with a coarse nervation and of a thick texture,
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present the most variable forms and greatest differences in their nervation.
As seen in Fig. 1, the general outline is ovate, obtuse, with the borders
entire or merely undulate on one side, while the other side is deeply lobed by
the prolongation of a basilar secondary nerve nearly as thick as the medial
one, branching outside with the divisions subcamptodrome. In this leafl the
nervation is evidently irregularly pinnate from the base of the leaf, which
appears rounded to the petiole; the lateral veins are parallel on one side,
though at unequal distance, while on the other side the angle of divergence
is variable, and all the divisions are camptodrome, or rather subcamptodrome,
as the point of the veins passes to the borders, while some of the divisions
follow the borders in suceessive curves. Though the leaf of Fig. 2 is broken
on one side, it evidently shows, however, a disposition to a division by lobe
on the left side, where the lateral veins are less numerous, but thicker and
more branched than on the right. The division of the nervation appears
here to be three-palmate ; two thick opposite lateral primary nerves branch-
ing at a distance above the basilar borders of the leaf, rounded on one side,
broadly cuneate on the other, with two thinner lower veinlets on the left side
only. This division is platancidal on one side, and of the Credneria type
on the other. TIn Fig. 3 the same kind of one-sided division is still evident by
the disposition and thickness of the lateral primary veins, which are here by
five, high above the border of the fruncate base of the leaf, and with inferior
lateral thinner veinlets nearly at a right angle to the thick medial nerve. Fig.
4 is, too, of the same type by the one-sided division; a lobe being indicated
by the lateral nerve of the right side; while on the other the division and the
thinning of the nerve show that it ends without entering a prolongation of a
lobe. Tn this leaf the borders are cuncate to the base; the lower lateral
veins under the primary ones go out of the medial nerve in the same angle of
divergence; and as in the other leaves, the divisions of the lateral veins
are mostly camptodrome, while the secondary veins are mostly craspedodrome.
In Fig. 5, the three-palmate nervation is still more marked, and the extension
of the leaf on one side evident hy the extraordinary thickness of the basilar
nerve on the left side. I have figured this fragment, though incomplete it is,
because it is the only one which shows the whole base of ‘the leaf with a
petiole. The junction of the borders to the pefiole is equally abnormal;
the leaf being on one side round cordate, and on the other round wedge-form.

These leaves are not referable to Platanus or to Credneria, on account
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of the discordance of their characters. A similar kind of variability is
remarked only, 1 think, in species of Quercus. Some leaves of oaks have the
double nervation camptodrome and craspedodrome upon the same leaf; some
others show a disposition to an unequal expansion of the limb on one side or
on the other, in relation to the unequal division of the veins; even a nerva-
tion somewhat analogous to that of these leaves is remarked in some fossil
species, as in Quercus desloisi, Heer, Q. charpentieri, H., Q. agnostifolia, 11,
&ec.  But this relation is too far; the type is evidently original, and for this
reason it had to be separated as of uncertain affinity.
Habitat.—Near Beatrice, Gage County, Nebraska, Hayden.

ProtormyiruM, Lesgx.

Leaves generally of large size, thick, eorinceous, broadly oval or round-pointed, subpeltate; horders
entire or undulate ; nervation palmato-pinnate; lower primary lateral veins afi a distance from the
border-base, with more or less numerons veinlets nnderneath, cither in right angle to the middle nerve
or diverging downward ; upper lateral veius at equal distance from the lower pair and parallel, all
craspedodrome.

In my examination of the numerous leaves described in this division, and
which I have previously referred either to Credneria or to Pterospermites,
I have never been able to vecognize characters which might satisfactorily
account for this reference. If some of the leaves, like that of Pl xvi, of PI.
xvii, Fig. 1, or of PL xviii, Fig. 2, are referable to Credneria on account
of their size, their form, and the lower horizontal veins at the base of the
leaves under the primary divisions, they do not show the characters indicated
by Zenker in the diagnosis of this genus in Paleont., V. 11, p. 63, viz: Caulis
polygonearum, folia obovata, basi subcordata, longe-petiolata, nerve primarit sub-
evect, etc.  In regard to the nervation, all the Credneria leaves figured in the
same work with entire horders have a camptodrome nervation; those with
craspedodrome secondary nerves are dentate or lobed. In the beautiful
leaf described by Heer in Molet. FL, (p. 16, PL iv,) as Credneria macrophylla,
which, judging from our fragmentary specimen of Credneria leconteana, (Pl
xvii, Fig. 4,) is related by its form to the American species, the camptodrome
nervation is positively marked.

Now, besides this difference between the European Crednerie and all
the Cretaceous leaves, with borders entire, which I have veferred, until now,
to this genus, these still differ from the characters of Credneria by the over-
lapping of the horder-hase upon the petiole. These leaves are generally
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subpeltate, and therefore they should be referable to Plerospermites.  The anal-
ogy of some of these leaves to those of the living Pterospermum. acerifolium,
Wild., is indeed evident. In this, however, the essential nerves, three or five,
end into the point of a lobe, while all their branches and the intermediate
nerves are camptodrome. And though the base of the leaves is overlapping
and covering, by its broad auricules, the upper part of the petioles, all the
lower veins come out from the top of the petiole, and there is no trace of the
horizontal vinelets, which are remarked, without exception, in all the species
which I describe in this new genus. I do not know of any leaves of Pter
ospermites but those which are desceribed by Heer from Greenland. In
L Arct, (p. 480, PL xliii, Fig. 15% Pl liii, Figs. 1-4, and Pl liv, Fig. 8,)
the author has described two species, Plerospermifes spectabilis and P. alter-
nans, whose nervation and cordate base are of the same character as in the
species of Credneria, the only difference being in the size of these leaves,
which appear smaller. Of these fragments, Fig. 15" is comparable, by its
basilar nervation, to the Cretaceous leaf of this memoir, (PL xvii, Fig. 3,)
which, however, differs from the Greenland species by its eraspedodrome
nervation. In the same work, Heer has (p. 122, Pl ix, Fig. 14a) Pteros-
permites integrifolius without any horizontal basilar nerves, the medial nerve
passing under the border-base of the leaf or peltate, and (p. 188, PL xxi, Fig.
17", and PL xxiii, Figs. 6, 7,) he represents Pterospermites dentatus with a
peltate leaf and basilar veins running down from the base of the medial
nerve, or with secondary veins ab right angle to it. It is, therefore, difficult
to know by what characters the genus Credneria may be positively separated
from Pterospermites, besides that of larger-sized leaves for the former genus,
and of more or less peltate ones for the second. Some of our peltate leaves,
however, referable to Pierospermites by the nervation, have leaves, as re-
marked already, as large as those of Crednreria. Having,  therefore, to
describe a number of forms which, though related to the yet undefined
genera Credneria and Plerospermites, are loreibly removed from them by
some important characters, I have united them all in this new division.
ProToPHYLLUM STERNBERGIT, Lesqx., PL xvi; PL xviii, Fig. 2.

Teaves large, coriaceous, cutire, round or cordate at the buse, narrowed upward into a slightly olituse
point; Dasilar nerves one or two pairs.

Pterospermites sternbergit, Lesqx., Hayden’s Report, 1872, p. 425,
Pl xvi represents a splendid leaf, of which only one-half is preserved.
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Tts size, form, and nervation are, however, definite. It is at least 20 centi-
meters long, 19 centimeters broad in its widest part above the base, where it
is rounded downward to the petiole ; tapering upward, or narrowed in undu- |
lating entire borders, to a slightly obtuse point; medial nerve half-round,
comparatively narrow: secoudary veins mostly opposite, branching once,
rarely twice, all craspedodrome; basilar veins two pairs, the upper one in a
right angle to the medial nerve, forking; the lower simple, thin, somewhat
deflected downward, This last character is marked by the end of one of the
basilar veins, distinctly seen near the border-base on the left side; and it is
still more defined in the smaller leaf, (PL xviii, Fig. 2,) which is subpeltate
by the border-base of the leaf covering the petiole.

In the eight figures of leaves of Credneria which Stiehler (in Paleont.,
Toc. cit.) has published, the basilar veins are thinner than in our large leaf,
but not more so than in the small one; and in all the European leaves referred
to Credneria, the second pair of lateral veins is at a greater distance from the
lower pair than from those above, even in the leaves with entire borders. They
have, therefore, a general appearance more resembling that of species of Pla-
tanus. In the American leaves, this difference does not exist; on the contrary,
the secondary veins are at about the same distance, except near the base,
where the lower pair, which may be considered as a marginal one, though
still of the same thickness, is nearer to the pair above. These secondary
veins are also more numerous. In this species there are nine to ten pairs
running straight to the borders, which they enter as craspedodrome, while the
European leaves have only four to six pairs, all the veins curving up in ascend-
ing to the borders, with mostly camptodrome divisions. These differences are
somewhat less marked, but evident, however, in the fine leaf which Heer has
described in the Cretaccous Moletin Flora as Chredneria macrophylla, (Pl. iv,
p. 16,) and which, besides, widely differs from ours by its very thick medial
nerve and its camptodrome secondary veins. It is of the same size and of
the same form, however. Heer rightly remarks, in describing this species,
“that the systematical relation of the genus Credneria is still very uncertain.”
The same can be said of the species in relation to this genus, or of the rela-
tion of the leaves referred to it.

Habitat—South of Fort Harker, in a locality discovered by Chs. Stern-
berg ; both leaves.
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PROTOPIYLLUM LECONTEANUM, Lesqx., PL xvii, Fig. 4; PL xxvi, Fig. 1.

Leaves coviaceons, round, more enlarged in the middle, entire ; medial nerve thick ; lowest secondary
veins much divided ; basilar veins in right angle to the medial nerve, proportionally thick.

Credneria leconteana, Lesqx., American Journal of Science and Arts, loc. cit,,
P 98.

This species is represented by two fragmentary leaves, with the lower
part destroyed in both. The nervation is of the same type as in the former
species, differing, however, by the greater thickness of the medial nerve and
by the more numerous divisions of the lateral veins. In both species the
divergence of these veins is the same, (40° to 70°,) gradually increasing in
width from the top to the base, and in both, also, the veins and their divi-
sions run to the borders, where they become more or less effaced by the
anastomosis of the nervilles, which are coarsely marked, in a right angle to
all the divisions of the veins, and more or less continuous. DBesides the dif-
ference marked in the character of the nervation, this species is still further
separated from the former by its round outline and broadly obtuse point.

Hubitat—Brooksville, Kansas, Leconte; the small specimen from south
of Fort Harker. The localities where the specimens of Dr. Leconte were
obtained (three miles northeast of Fort Harker and near Brooksville) are
eight to ten miles north of the one where I mostly collected my own, which
are marked in this report as near Fort Harker. '

PROTOPHYLLUM NEBRASCENSE, sp. nov., PL xxvii, Fig. 3.

Leaf small, sub¢oriaceous, oval-oblong, broadly cuneate to the petiole; borders entire; medial nerve,
{hin ; secondary veins elose, parallel, all under the same angle of divergence.

This leaf differs in its characters from those deseribed from Kansas.
Tt is comparatively very small; its surface somewhat rough, though its sub-
stance is not as thick; the form is oval-oblong, the borders in the middle
being apparently parallel, and its base is rounded broadly-conical to the petiole;
the secondary veins, all under the same angle of divergence of 40° to 50°, are
thin, parallel, camptodrome, straight, with a single thin marginal veinlet on
each side from below the lowest pair of the secondary veins. This vein follows
the borders, anastomosing with nervilles of the divisions of the lower veins
which are camptodrome, while the primary divisions are craspedodrome.
The leaf is not peltate, the narrow primary nerve being prolonged into a short,
nppnmnﬂy broken petiole. If may be compared to Credneria integerrima,
Zenker, as represented in Paleont,, (Vol. V, PL ix, Fig. 2,) which has
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about the same basilar form, and also on each side one single basilar veinlet,
anastomosing in following the borders with the divisions of the vein above.
But the difference is great indeed, especially in the narrow medial nerve of
the American leaf, in its straight, craspedodrome, secondary nerves, and its
form.

Habitat.—Hills near Decatur, Nebraska; the only leaf as yet referable
to Protophyllum from that State.

ProToruyLLUM quapraTUM, Lesqx., Pl xix, IFig. 1.

Leaf thickish, round-square in outline, truncate at hase, subpeltate, deeply nundulate, obtuse ; nerya-
tion thick, craspedodrome.

Pterospermites quadratus, Lesqx., Hayden’s Report, 1871, p. 301.

Leaf large, 13 centimeters both ways, coriaceous, deeply undulate, sub-
peltate; secondary veins thick, moderately branching, at an open angle of
divergence, parallel; basilar veins open, the lower pair at right angle to the
the medial nerve, even curving downward, with two thin veinlets under them,
decurring down the border-base which covers the petiole, either continuous or
auricled. This leaf is not comparable to any published until now from the
Cretaceous flora of Europe.

Habitat—South of Fort Harker, where I found it in numerous speci-
mens, none, however, as perfect as the one figured here, which was commu-
nicated by Professor Mudge.

ProropuyLLUM MINUS, sp. nov., Pl xix, Flig. 2; PL xxvii, Fig. 1.

Leaves coriaceous, small, ovate, larzest near the hase, fruncate or abruptly rounded, entire or slightly
undulate on the horder, subpelfiate.

This species is, perhaps, a variety of the former. The leaves are smaller
and less deeply undulate, but the general facies is the same. The secondary
veins are more numerous or less distant, but straight to the borders in both
species, and the disposition of the marginal veins at the base, like the subpeltate
bagilar borders, are also of the same character. In Fig. 2 of Pl xix, the sec-
ondary veins, though running to the borders, do not mark them with undu-
lations or small, slightly-protruding lobes. The borders of this leaf are, how-
ever, apparently somewhal reflexed and imbedded into the stone in such a
way that the outside margin cannot be distinctly seen. It is separated from
the former species by the differences indicated. Perhaps intermediate forms
may be found hereafter,
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Hubitat—Salina River, hills eight miles above its mouth. The small
specimen (Pl xxvii, Fig. 1) was communicated by Professor Mudge {rom
Fort Larned, Kansas.

PRrROTOPHYLLUM MULTINERVE, Lesqx., Pl xviii, Fig. 1.

Leaf of medinm size, coriaceous, oval-oblong, round-truncate at the base, pellate; medinl nerve
thiek; lateral veins close, parallel, numerous ; borders entfire or undalate.

Pterospermites multinervis, Lesqx., Hayden's Report, 1871, p. 302.

The figured fragment is the most perfect among many others referable to
the same species. It is 12 centimeters long, (its upper part is broken,) 11
centimeters wide a little above its base, where it is slightly enlarged and then
rounded downward and truneate ; its borders are nearly parallel, slightly undu-
late ; its medial nerve is comparatively thick, like the numerous, opposite, nearly
parallel secondary veins, whose angle of divergence is more and more open
toward the base, the lower veins running down from the point of attachment
of the peltate leaf in various degrees of inclination, across the broad border-
base, which is at least one centimeter wide. This impression of the leaf is
apparently that of the lower side, and the petiole has been broken just at the
base of the medial nerve. The distinction between the secondary veins and
the marginal ones is not clear on account of the similarity of the veins in
their thickness and of the slow degree of change in their angle of diverg-
ence. Counting from the lowest, thick, branching lateral veins to the upper
part where the leaf is broken, there are ten pairs of secondary veins in a space
of 9% centimeters, and under them four or five.deflexed smaller veins on each
side of the middle nerve near and at its base.

Habitat—South Kansas, near Salina River.

ProroruyLLUM RUGosDM, Lesqx., PL xvii, Figs. 1-2; PL xix, Fig. 3.

Leaves deltoid-ovate, rounded at the subpeltate base; borders entire ; nervation eoarse ; secondary
veins irregular in distance and direction.

Pterospermiles rugosus, Lesqx., Hayden’s Report, 1872, p. 426.

The leaves, of a thick coriaceous sﬁbstunce, have a rough surface, deeply
farrowed and wrinkled by the veins and the nervilles; they vary in size from
six to twelve centimeters long and from five to nine centimeters wide. They
are hroadest below the middle, rounded truneate at base, the borders tapering
to a deltoid point. The middle nerve is not as thick as in the former species,
hecoming thicker, however, toward its base. The secondary veins are placed

4L
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at irregular distances, curving in various directions, less parallel than in the
other species, with only two or three marginal veinlets at right angles to the
medial nerve, but none descending into the narrow bovder below the point of
attachment of the petiole.

Tig. 8, PL xix, is a fragment of a smaller leaf, which has the same rough
surface as the others of this species. It has, too, the same irregularity in the
distance of its secondary veins, but the base of the middle nerve is not thick-
ened, and is more prolonged downward, forcing a deflection of the borders,
and thus a less truncate or more wedge-form base.

Habitat—South of Fort Harker, Kansas; not rare.

Prororuyrrum mavpenir, Lesqx, PL xvii, Fig. 3.

Leaves small, coriaceous, smooth, ovate-oblong, poinfed, deeply and irregularly unduolate-lobed,
abrupély rennded to the base; secondary veins parallel ; basilar veins thin, undulate, two or three on
cich side of the medial nerve, at a right angle o it.

Pterospermites haydenii, Lesqx., Hayden’s Report, 1871, p. 302.

Besides other more fragmentary specimens, the species is represented
by a leaf 9 centimeters long, 5 to 6 centimeters wide, oblong, broadly lanceo-
late-pointed, deeply undulate all around or irregularly marked on the borders
and in the middle by short, obtuse, irregular lobes; strongly pinnately-veined to
the base, with lateral veins thick, parallel, all under the same angle of diverg-
ence of 50° and thin, simple basilar veins at a distance of the lateral ones
and near the base of the leaf, diverging at a right angle from the medial
nerve, flexuous, three on one side and two on the other. The secondary
veins are less branched than in any of the former species. 1 have compared
this species, in report loc. cit., to P. spectabilis, Heer, (FL. Arct, p. 480,
PL xliii, Fig. 15*.) The leaf has, indeed, some likeness to it by its general
outline; but the direction of the more numerous and craspedodrome lateral
veins in the Cretaceous leaf is far different.

Habitat—South of Fort Iarker, Mudge.

ProrormyrruM (?) muncer, Lesqx., Pl xviii, Fig. 3.

Leaf eoriaceous, ovate, obtuse, enlarged and truncate at the base, oqually denticnlate ; meilial nerve
very thick; secondary veins alternate, thick, more or less branchi ng, eraspedodrome.

Quercus mudgei, Lesqx., Hayden's Report, 1871, p. 302.

Leaf ovate, apparently tapering to an obtuse point, (the upper part is
broken,) 6 centimeters broad near the base, where the leaf is the largest,
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truncate; nervation very coarse and deeply marked; secondary veins more
or less branching, entering each, with their divisions, the point of a tooth.

The denticulation of the borders of this leaf is of the same character as
that remarked in Greviopsis haydenii, viz, shallow teeth pointed outward,
separated by equal, obtuse sinuses; the lateral veins nearly parallel, join the
medial nerve under a broad angle of divergence of 50° to 60°. Dunker in
the Paleont., (vol. iv, p. 181, PL xxxiv, Fig. 1,) bas described, from the
Quadersandstein of Blankenburg, a leaf or a fragment under the name of
Castanea hausmanni, which is somewhat related to our species. The dentie-
ulation is, however, unequal; the tertiary veins stronger; the base of the leaf
round. I refer this leaf with doubt to this section.

Habitat—Kansas, Professor Mudge.

EREMOPIYLLUM FIMBRIATUM, Lesqx., Pl viii, Fig. 1.

Leaf peltate, kidney-shaped, with an entire broadly-truncate basc ; borders dentate by eqnal hastate
or auricled teeth ; nervation seven-palmate.

Ficus (?) fimbriata, Lesqx., American Journal of Science and Arts, loc. cif,,
p. 96.

The leaf is peltate from the union of the borders a little lower than the
point of attachment to the petiole; its form is nearly round, enlarged on the
sides or kidney-shaped, entire and truncate at the enlarged base, equally
dentate from its lower part, with equal short™ teeth, appendaged with
obtuse auricles, and separated by deep half-round sinuses; petiole thick,
attached above the borders, which are joined under if in a very obtuse angle ;
nervation seven-palmate; veins diverging at equal distance, of the same thick-
ness, except the middle nerve, which is slightly stronger, forking once or
twice from above the middle, with the divisions turned toward, hut not enter-
ing, the tecth; areolation small, round, polygonal.

The relation of this leaf is still more uncertain than that of the former
species. By fthe round form of the leaf, it is comparable to Ficus crenata
Ung., (Sillog., p. 14, PL vi, Fig. 3,) a round, subpeltate leaf, with a seven-
palmate nervation, or to Ficus asarifolia, Ett., (Bilin. Flor.,, p. 80, PL xxv,
Fig. 3 ;) also a subpeltate, nearly round leaf. The relation is, however, distant.
I have not been able to find, either in living plants or in the deseriptions
and figures of fossil ones, anything analogous to the kind of denticulate
appendages which surround this Crelaceous leaf, and have therefore sepa-
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rated it under a new genus, whose characters are those of the species. The
substance of the leaf is membranaceous, its surface smooth, the veins distinct,
and the areolation recognizable near the middle part, where it is mrkaed as
it is scen with the glass. The enlarged figure of the borders underneath
show the foliaceous appendages of the teeth; some of them are curved
downward, and appear obtuse and truncate.

Huabitat —Near Decatur, Nebraska, a single specimen, Hayden.

Lrangulacee.

Parwnus meMBrANACEDS, Lesqx., Pl xx, Fig. 6.

Loaf small, membranaceous, ovil-obtuse, entire, palmately three-nerved from the base; lateral
nerves thin ; nervilles distinet, perpendicular to the nerves and Jjoining them,

Paliurus membranaceus, Lesqx., American Journal of Science and Arts, loc.

cit., p- 101.

The only leaf by which this species is represented is of a thickish mem-
branaceous substance, with a polished surface: oval, very obtuse, rounded to
the base by a less obtuse curve, with a comparatively thick medial nerve
ascending to the upper border of the leaf, and two thin lateral veins going up
from the base to two-thirds of the leaf in an acute angle of divergence of 20°,
The middle nerve is branching in its upper part; the lateral ones are also
branching outside; all the subdivisions are simple, slender, on a broad angle
of divergence, most resembling the nervilles, which, from the middle of the
leaf downward, join the middle nerve to the secondary ones. The leaf (4%
centimeters long and 3 centimeters wide) is apparently petioled, its base
curving down as slightly decurring to a broken petiole.

From the numerous Tertiary species of Paliurus, to which this one
is comparable by its nervation, it differs especially by its very obtuse leaf.
Zizyphus protolotus, (Ung., in Heer, Fl. Tert. Helv., II1, p. 74, Pl cliv, Tig.
32,) represents, however, a still more round-obtuse leaf, but different in the
type of its nervation.

Habitat.—Near Decatur, Nebraska, Hayden.

CrerasTROPHYLLUM ENSIFOLIUM, Lesqx., Pl xxi, Figs. 2, 3.

Leaves corineeous, very thiek, linear, abruptly narrowed to the base by a round eurve, hroadly
deltoid-pointed ; medial nerve very thick ; secondary veins thin, close, parallel, open, camprodrome.

Magnolia ensifolia, Lesqx., Hayden’s Report, 1871, p. 302.
The species is represented by two leaves, one 12 centimeters long and
6 cenfimeters wide, and the other only 8% centimeters long and 3% centime-
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ters broad, both having the same form: linear, abruptly rounded to the petiole,
and curving or deflexed to it, nearly truncate or broadly delfoid at the point.
Both leaves, also, have a comparatively thick medial nerve, and thin, more or
Jess obsolete secondary veins, emerging at a broad angle of 50° to 60°, undu-
lating in passing to the borders, and anastomosing with branches of the veins
above, camptodrome.

There is apparently a great difference between these two leaves, espe-
cially in the borders, which in Fig. 3 are merely undulate, while in the large
leaf they appear undulate-crenate, a character which, to my knowledge, is not
recognized in any living species of the Magnoliacee nor of the Anonacee,
come of which have a nervation and areolation somewhat similar to that of
this leaf. This denticulation of the borders, however, may not be normal.
In the upper part of the large leaf, especially on the right side of the figure,
the denticulation is more marked than seen upon the specimens, whose
borders are somewhat obscurely marked or as reflexed, and not more deeply
undulate than as they are seen on the left side.

T have referred these leaves, as advised by Saporta, to the genus Celas-
trophyltum, Ett., one species of which is deseribed in the Cretaceous Flora v.
Niedersheena, (p. 26, PL iii, Fig. 9,) under the specific name of C. lanceolatum.
The reference of our leaves to this genus is not, however, positive; but their
relation is still less marked with Magnolia crassifolia, Gopp., of the Tertiary
of Silesia, to which 1 compared them formerly. The areolation is represented
in Fig. 3 as distinctly as it can be seen. Though the end of the veins is
effaced near the horders, they appear really camptodrome. This nervation
has its analogy in species of Ozandra, as O. laurifolia, Rich., of Cuba, of
which some of the leaves, at least, are abruptly pointed or obtusely acuminate.

Habitat—South Kansas, Mudge ; also six miles south of Fort Harker.

Rmamnus TENAX, Lesqx, PL xxi, Fig. 4.

Leaf entire, lanceolate-pointed, narrowed by a curve to a short petiole; Iateral veins close, numer-
ous, thin, parallel,

Rhamnus tenazx, Lesqx., American Journal of Science and Arts, oc. cit., p. 101

A fine leaf, attached to a branch by a short petiole. Its substance is not
thick ; its form lanceolate, tapering upward to a slightly obtuse point, and
more abruptly downward from below the middle to the petiole. It is 9 cen-
timeters long, with the petiole, which is about one centimeter and a little more
than two centimeters wide in its broadest part. The thin lateral veins are
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parallel, except the basilar one, which, following the curve of the borders, is
on a slightly more acute angle, numerous, fifteen to sixteen pairs, under a
general angle of divergence of 50°; they slightly curve in ascending toward
the borders, where they bend, and which they follow, to anastomose with the
vein above; the nervilles are numerous, obsolete, parallel to the veins. By
its form, its short, slightly enlarged petiole, and its nervation, this leaf appears,
indeed, referable to Rhamnus, and has its analogies in a number of species of
the American Tertiary like Rhamnus salicifolius, Lesqx., R. cleburni, &e.,
which all, however, have much thicker secondary veins.
Habitat—Same locality as the former, Hayden.

Terebinthinec.

Jucrans (F) peeeyana, Heer, Pl xxiii, Figs. 1-5.

Leaves coriaceous, entire, broadly ovate, obtuse, or with a short obtuse point, rounded-subeordateo
at the base or narrowed downward by a eurve, and slightly decurring to the petiole ; medial nerve thiek ;
secondary veing numerous, open, campbodrome.

Populus (1) debeyana, Heer, Phyllites, p. 14, PL. i, Fig. 1.
Juglans debeyana, Lesqx., American Journal of Science and Arts, loc. cif,, D

101.

From a single specimen submitted to his examination, Professor Heer
referred the leaf with doubt to Populus. A large number of good specimens
of leaves of the same species have been procured later, and some of the more
diverse forms figured in this memoir. These leaves vary from a broadly
ovate-obtuse to an elliptical form, the borders being always entire, rarely slightly
undulate, as in Fig. 1. The base is either slightly decurring to the petiole or
round-cordate; and though the borders are generally equilateral, they some-
times are more enlarged on one side, and the leaves, or rather leallets, are curved
on one side, as in Iigs. 4 and 5. This deviation, and also the difference in the
direction of the borders, as seen in comparing Figs. 1 and 3 to Fig. 2, indicates
a compound leaf: Fig. 2 representing a principal or top leallet, the others rep-
resenting lateral ones. The nervation is rough and very distinet upon the im-
pressions of the lower side of the leaves, as in Figs. 2,4, and 5. The secondary
veins are numerous, twelve to fourteen pairs, (in the leaf Fig. 2, which is 8 cen-
timeters long,) on an open angle of divergence averaging 60°, thick, variable in
distance, more or less parallel, separated Dby tertiary shorter veins forming, by
anastomose with the nervilles, a net of irregular, large, mostly quadrangular
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meshes; the veins and their divisions curve along the borders in a succession
of short flexures. This nervation is somewhat like that of some leaves of
Juglans of the European Tertiary : for example, Juglans latifolia, Heer, (Flor.
Tert. Helv., III, p. 88,) especially as marked in Pl exxix, Figs. 3, 6, and 9.
However, the reference of these leaves to Juglans is far from positive, the
nervilles being more irregular and the veinlets more irregularly divided than
in any species of Juglans. A more analogous nervation to that of this species
is remarked in some species of Rhus, as in R. metopium, which has coriaceous
leaves, slightly cordate, and of forms somewhat resembling those of the fossil
leaves.
Habitat—Decatur, Nebraska, Hayden ; a large number of specimens.

Puyriires rEOIFOLIUS, Lesqx, Pl xxii, Figs. b, 6.

Leaves coriaceous, lanceolate, penninerve, irregnlarly obiuscly erenate ; medial nerve thick; soec-
ondary veins parallel, camptodrome,

Phyllites rhoifolius, Lesqx., American Journal of Science and Axts, loc. cit.,
p. 101.

The two fragments of leaves, represented in the figure, are of very un-
certain relation. As seen in Fig. 6, the leaves of this species appear to
have been enlarged on one side and somewhat lobate at the base, or of an
irregular form. As in our Rhus toxicodendron, the secondary veins are thick,
on a broad angle of divergence, curving along the borders, where they unite
with oblique obscure nervilles. 1 compared if, for the nervation, (in the
journal quoted above, 2, xlvi, 1868,) to I. cofinoides, one of the numecrous
varieties of the poison-ivy.

Habitat—Lancaster County, Nebraska, Hayden.

Prunus cRETACEUS, Lesqx., Pl xxiii, Figs. 8, 9.

Drupe ovate, obtusely pointed, smooth, grooved ou one side to the middle, notched at the enlarged
obtuse base.

Prunus cretaceus, Lesqx., American Journal of Science and Arts, Zoc. cit.,
p. 102.

The form of this small, hard fruit is like that of the drupe of a plum, or
of a large cherry. Another nuflet of about the same form, buf compressed
and flattened, is imbedded in the stone, its back and part of the sides only
being visible, as seen in Fig. 9.

Habitat —Same locality as the former.
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Leaves and fruits of uncertain affinity.

Puvirites BeTULAroLius, Lesqx., Pl xxviii, Figs. 4-7.

Leaves small, mostly in fragments, round-ovate, trancate at the top, natrowed to the base by a
round eurve; borders dentate; nervation pinnate, irregular, craspedodrome.

Phyllites betulafolius, Lesqx., Transactions of the American Philosophical

Society, vol. xiii, p. 480, Pl xxiii, Figs. 2—4.

These fragments, though far different in form and size, appear to belong
to the same species. All the leaves are marked on the borders by short
teeth, turned outside; the secondary veins, at various distances, are more or
less open, mostly branching, entering the teeth by their points or those of
their divisions, and joined by strong flexuous nervilles, perpendicular to the
veins and undulate. The consistence of the leaves is thickish. They appear
to have been petioled, at least from the narrowing of the base of the leaves in
Figs. 5, 7, above the line of disruption.

Habitat—Fort Harker, Dr. Leconte ; the fragment of Fig. 4 is from Ne-
braska, Prof. James Hall.

Puayrrites raoMpomEus, Lesqx., PL vi, Fig. 8.

Leaf rhomboidal, broadly enncate to the base, more obtusely narrowed and undualate from the mid-
dle to an obtuse shorf point; nervation five-palmate from the base, the two inner lnteral veins enrving
up at o very acute angle of (ivergence and acrodrome, or nearly reaching the point of the leaf, branch-
ing ontsiile, the external veins following the borders np fo the middle of the leaf, where they anasto-
mose with branches of the first pair.

Ficus (1) vhomboidea, Lesqx., American Journal of Seience and Aris, loe. cil.,
p. 96.

A remarkable leaf, which, by its form and nervation, somewhat resem-
bles the leaf of a Smilaz, a Paliurus, or a Populus, and which, by its thick
consistence and thick nervation, is different from any species of these genera.
Its form is nearly exactly rhomboidal, being, however, more acutely cuneate
and entire from the enlarged part, the middle, to the base than {o its obtuse
point, where it passes by undulations. Its five-palmate nervation is from a
slightly enlarged base, apparently the top of a broken petiole. The general
form of the leaf is like that of Populus arctica, Heer, as represented in Flora
Aretica, (1, PL. v, Fig. 3;)—even the direction of the five primary veins is about
the same; but the veins are thicker, as is also the texture of the leaves, and
these veins are less branching. Moreover, the base of the leaves in the

Arctic species is always more enlarged, generally round or truncate. The
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same analogies and differences are remarked between this leal and that of
Populus leuce, described by Unger, (Flora v. Sotzka, p. 37, PL xv, I"ig. 6.)
From its nervation, our leaf scems to have also some relafion to species
of Ficus of the palmate-nerved section, like Ficus asarifolia, Ett., Ficus
crenata, Unger, and Ficus granlandica, Heer, (Flora Arctica, p. 111, PL xiii,
Fig. 6.)

Habitat—Near Decatur, Nebraska, Hayden.

Pavirrres vasonz, Heer, Pl xx, Fig. 7; PL xxviii, Fig. 8.

Leaves small, ovate-lancenlate, pointed, cuneiforn to the base; borders entire; medial nerve thin ;
secondary veins few, seattered, camptodrome.

Plyllites vanone, Heer, Phyllites du Nebraska, p. 22, PL i, Fig. 8.—Lesqx.,

American Journal of Science and Arts, loc. cit., p. 102.

The form of the leaf of Pl xxviii, Fig. 8, as far, at least, as regards its
cuneate base, and the rare, lateral scattered veins, are the only characters which
mark the identity of the two leaves figured asabove. The substance of these
leaves is rather membranaceons or thickish.

Habitat.—Near Decatur, Nebraska, Hayden ; Minnesota, Hall.

Prayrirres uvMmBoNaTvs, Lesqx., PL xix, Fig. 4.
American Journal of Science and Arts, loc. cit., p. 102.
Apparently a deformed leaf, quadrate in outline, truncate at the base
deeply notched at the top by the splitting of the thick medial nerve, irregu-

£

larly broadly undulate-lobate on the horders ; secondary veins few, af irregu-
lar distance, nearly at right angle to the medial nerve, curving in passing to

the borders, craspedodrome.

The border-base is destroyed.
Hubitat—Near Beatrice, South Nebraska, Hayden.

PuyiLites AMorRPHUS, Lesqx., Pl xxii, Figs. 3, 4.

Two fragments of corinceous, obovate, entire leaves, gradually narrowed to the base, (broken;)
medial nerve deep and narrow ; secondary veins either in right angle to the medial nerve or cnrved
downward or going up in an acute angle of divergenee, branching and anastomosing in various abnormal
Ways.

Phyllites amorphus, Lesqx., American Journal of Science and Arts, loc. cit,
p- 102.
I know nothing more about these fragments but what is described above.
They are comparable to some species of Quercus by their nervation, at least.
Habitat—Decatur, Nebraska, Hayden.
15 L
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PruvosrroBus, Lesqx.

Cone oblong or eylindrical, bearing small oval sceds, attached to eval-oblong wings or scales.

This name is admitted for the description of a strobile, whose relation is
as yet uncertain, as may be seen from the description of the specics.

PrENOSTROBUS NEBRASCENSIS, sp. nov., Pl xxiv, Fig. 1.

The figure represents, as far as it is distinguishable, a cone two to three
centimeters wide, oblong, crushed, or, rather, cut in its length and by the
middle, exposing numerous small, oblong-oval seeds, convex or lenticular-
obtuse at one end, pointed downward, regularly striated lengthwise. These
seeds are apparently crushed, and their relative position is undiscernible, ex-
cept for a few which appear imbricated in an oblique row along the borders.
They are attached to salient wings, oblique to the axis of the cone, and joined
to the seeds, as marked in the enlarged figure. It is, however, possible
that the dark ring, marked as the base of the scale at its point of union
to the sceds, is only formed by a fragment of the coating of coaly matter
which envelops the seeds, as seen in the figure, which shows a seed with
part of the coating destroyed, and, therefore, that the scale is not super-
posed to the top of the seeds, but passes to the base behind it or invelops it, as
in some species of conifers. In this case, the cone would present an appear-
ance somewhat similar to that of Cunninghamites oxycedrus, as figured in Ett.
Cret. Flor. v. Nieders,, (Pl i, Fig. 9,) supposing, however, that the scales of
this cone, which appear broken, should have been longer and oval-lanceolate.
Tn the Nebraska strobile, these scales are striate in the length as in those of
the cone of Niedersheena. I am not able to find any other point of compari-
son for this fossil. :

When I broke open the stone, the vegetable impressions were very dis-
tinet; the scales or wings, like the seeds, being sharply defined and painted
black upon the yellowish sandstone. By exposure to the atmosphere, the
coloring has become less distinet, and the specimen now presents the appear-
ance as seen in the figure. .

Habitat—Warner’s quarry, eight miles northeast of Winnebago Village,
bluffs of the Missouri River.

Carporrraes (1), Pl xxvii, Fig. 5; Pl xxx, Fig. 11.

This specimen (Fig. 5) may be referable to some fruit of unknown
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affinity. 1 was at first disposed to regard it as a mere sandstone concrcﬁon',
and, therefore, as inorganic; but I found at the same locality, Blackbird Hills,
two other specimens, which, though somewhat different in form and size
seem to indicate their origin as vegetable. The one figured (PL xxvii) is
oval, pointed at both ends, costate, apparently marked at the lower end by a
small hollow, surrounded by round small bolsters, as seen at the end of the
costze.  The second is oblong-oval, smooth or without ribs, more abruptly
rounded at one end, and truncate at the other, with a distinct round excava-
tion in the middle, like the scar of a detached pedicel.  The third is smaller,
but about of the same form as the first, and costate. These fruits (*) could
be compared to some nuts of palms, or to fruits related to the Nipadites of
Bowerbank, from the Eocene of England, but the analogy is questionable.
In some exposures of the sandstone of this formation, as, for example, near
Brooksville, Kansas, and between Tekamah and Decatur, there is an abun-
dance of round, smooth, perfectly regular coneretions, generally called nuts hy
the farmers, and considered as petrified walnuts or fruits of palm, &e.  From
the examination of a large number of them, they are positively recognized as
mere ferruginous concretions. The so-called Carpolithes, described above,
may be of the same kind. An exactly round form and a same size for a num-
ber of specimens of coneretions is, however, more easily explained than a kind
of relation by characters, which, like the hollow for a pedicel at one end, or
an equal disposition of ribs, &e., are not generally the result of mere inorganic
agglomerations.

Cavnivires seivosa, Lesqx., Hayden’s Report, 1872, p. 422.

Stem or branch cylindrical, 1% centimeters in diameter, with its surface
rough, marked by irregular, close dots or small cavities resembling the im-
pressions of scales. The stem apparently bears strong spines at a right angle;
their hollow, eylindrical scars are seen perforating the stone. Thege small
stems or branches resemble, by the rough surface, the fragments described
by Ettinghausen as Caulinétes stigmarioides, (Flora v. Nieders., p. 14, PL i,
Fig. 1;) the dots, however, being closer in our stem, and about round, or not
so much transversely enlarged. The fragments, mostly imbedded and vigi-
ble only at their ends, could not be figured.

Habitat—Near Fort Harker, Kansas.



116

§ 10.—ON THE GENERAL CHARACTERS AND THE RELATION OF THE FLORA OF
THE DAKOTA GROUP.

Though the formation of the Dakota group is in immediate superposition
to the Permian or the Upper Carboniferous measures, we cannot, of course,
look for any remains of Permian vegetable types in this American cretaceous.
We should, perhaps, expect to find there some representatives of the preced-
ing formation, the Jurassic, whose flora is a compound of Ferns, few Lquise-
tacece, some Conifers, and especially a prodigious abundance of Cycadec.
Three-fourths of all the fossil Zamie, and half of the Cycadee, known from
all the geological formations, belong to the Jurassie. In the Lower Creta-
ceous of Greenland, Heer finds still a marked proportion of species of
this family, there being nine Cycadee in a group of thirty-six species of
land-plants, a proportion of 35 per cent. of the land-flora of that epoch as
far as it is known. In the Dakota group, the only trace of a vegetable pos-
sibly referable to the Cycadee is the Pterophyltum(¥) haydenii, which,
as it is remarked in the description, is considered by Schimper as of doubt-
ful aflinity. Professor Ileer, too, finds in the Upper Cretaccous of Green-
land a flora of twenty-eight species, mostly of dicotyledonous plants, without
any remains of Cycadec. '

This absence of a predominant antecedent vegetable type in the Dakota
formation is not more remarkable than that of other vegetable groups, espe-
cially the palms, which constitute an extraordinary large proportion of the
flora of the Lower Tertiary strata, just above the deep marineformation over-
lying or following that of the Dakota group. The section of the Cretaceous
strata, as copied from IHayden’s Report, page 14, indicates at its base the
sandstone and clay strata bearing plan‘ts, four hundred feet thick, and in ascend-
ing, some beds, mostly of clay, of a thickness of seventeen hundred feet, over-
laid by five hundred feet of Crefaceous sandstone. Over this formation ap-
pears the Lower Tertiary sandstone with fucoidal remains, mixed in its upper
part with fragments of land-plants, followed by the lignitic formation,
with its peculiar flora, especially its abundance of palms. The series of
strata between the Dakota group and the lignitic Eocene has been uninter-
rupted, as far as can be judged from the nature of the compound and the
affinity of fossil animal remains. It does not indicate a period of long dura-
tion, at least comparatively to other more complex geological groups; and,
nevertheless, the flora of the Dakota formation has not a single species
which might be referable to, or is recognized as identical with, any of the
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land-plants of the locene, especially none of ifs essential representatives,
the Palms. The proportion of Palms, especially of Sabal species is marked
in the lignitic at Golden, Black Butte, &c., not only by the remains of leaves,
which in places fill thick strata of sandy clay, but also by fossil wood of the
same class of plants, or by their trunks transformed into coal and identified by
the characters of their internal structure. In ascending from the lower
lignitic measures, where the essential types of the Cretaceous flora have 1o
representatives, we see these Crefaceous types re-appearing, a few in the
Upper Eocene of Evanston, more of them in the Carbon group above, still
more in the Upper Tertiary, following thus an increasing degree of predomi-
nance, culminating, it seems, at the present time, in the flora of the eastern
slope of the North American continent. The disconnection of types of the
flora of the Dakota group appears, therefore, as a kind of break in the vege-
table scale, accountable perhaps to modifications of climatic circumstances.

The essential and more numerous vegetable remains in the Dakota group
are leaves of Dicotyledonous, representing the three divisions of this class, and,
what is more remarkable, the genera to which belong most of the living
arborescent plants of this country and of our present climate. If what may
be called positive characters of the genera—the flowers and the fruits—are
not ascertainable from fossil remains, it is at least impossible to deny the
intimate relation of most of the leaves of the Dakota group to the genera Lo
which they have been referred in their deseriptions.

Beginzing by the Apetalous, we have, first, Liquidambar leaves, so simi-
lar to those of our sweet-gum tree (L. styracifluum) by form and nervation,
that, in comparing the fossil leaves with those of our living species, no other
difference can be remarked but the entire borders of the fossil ones.
They are more or less serrate-crenulate in fhe living species, as also in L.
europeum of the Miocene of Europe. DBut some species of the same forma-
tion, considered by authors ag referable to this genus, have leaves with entire
borders, as seen in the descriptions. Even Gaudin, in his first Memoire
on the Fossil Leaves of Tuscany, figures as L. ewropeum, three loaves, one
of which, with entire borders, (PL v, Fig. 8,) is remarkably similar to our
Tig. 1 of PLii; the lateral nerves being marked as branches of the second
pair of nerves, just as it is in our Cretaceous leaves, and not emerging from
the top of the petiole as in the leaves figured by Heer under the same name.
Gaudin accounts for the entire borders of this leaf by the supposition that the
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denticulation cannot be remarked on account of the coarseness of the stone
imbedding the leaves. We could give the same reason or admit such a
supposition, but the form of the leaves of this genus is so peculiar that
the difference in the more or less serrate borders cannot prevent a generic
identification. The leaves of the Crefaceous species are, especially by
their truncate base and their general outline, rather related to those of our
L. styracifluum than to those of the Asiatic form, L. orientale. These are
the two only living species of Liquidambar with palmately-lobed leaves.

The history of this genus, its origin, and the present distribution of its
species, offer, with that of Platanus, a coincidence worth remarking. Both
appear first in the Dakota group; both pass through the Tertiary formations
of Europe in different modifications; and both have each for essential
representatives of the present flora an oriental and an occidental form: in
Asia, Liguidambar orientale and Platanus ovientalis ; in our country, L. sty-
racifluum and P. occidentalis, of which the Mexican and the Californian
forms are mere derivations. No species of Liquidambar has been as yet
recognized in our North American Tertiary formations. Two species widely
distributed are described with numerous varieties from the Tertiary of Europe.

The leaves referred in this memoir to the genus Populites are not com-
parable to any of the North American species of Popufus of our time.
They especially differ by the entire borders, which in all our species are more
or less serrate or dentate. By this character, as well as by their coriaceous
substance, the relation of the Cretaceous species of Populites is with a peculiar
group of poplars, the Coriacee, represented in the Upper Miocene of Europe,
and with us at Evanston and Carbon, by Populus mutabilis and P. gaudini,
Heer, and at this time by P. euphratica, Oliv., an oriental species, whose
leaves, however, are dentate, and P. pruinosa, Schr., of Siberia, whose leaves
are nearly round, with borders entire. This last one only may be said fo
have a marked relation to the Populites of the Dakota group.

The relation, however, of Saliz and Fagus with present species of our
flova is positively marked. Our Salix candida, Wild., as widely distributed
as a shrub as the beech is as a free, is the living willow most intimately
related to the Cretaceous form. Its type is also represented in the Upper
Tertiary, or the Pliocene of California especially. The species of Fagus of
the Crefaceous is, by its entire, undulate leaves, rather referable to the present
F. sijlvaticasf Europe than to our F. ferruginea. Both these species, how-
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ever, are 5o similar that they were formerly considered by hotanists as mere
varieties, and are still admitted as such by some. They have on both
continents the same wide and general distribution, being essential constituents
of the forests of our present time. Per contra, most of the species deseribed
as yeb from the Tertiary more or less widely differ from the Kuropean or the
North American types. F. pristina is distantly related to our F. forruginea.
F. antipofi, from the Miocene of Alaska, is related to the same by the slightly
dentate borders, but differs, indeed, by the larger size of the more taper-
pointed leaves. F. macrophylla, of the same formation and country, has the
leaves entire, like the Kuropean species, but still of a far larger size, the spec-
imen figured by Heer representing a leaf sixteen to eighteen centimeters long
and ten centimeters wide. F. deucalionis, F. feronie, and F. horrida have
borders of leaves more or less dentate, and therefore more like the North
American type. The beech has now representatives in far distant coun-
tries, but its types are local, and all the exotic ones differ from that of our
fossil species.  Japan has one species, with leaves cordate at base and bor-
ders obtusely erenate, the secondary nerves tending to the sinuges. Chili has
five, with leaves obtuse, truncate at the base, and borders mostly doubly
serrate.  South Central America has one of very wide distribution ;
it has small, coriaceous dentate leaves. New Zealand has four, all with
doubly serrate leaves, and the lower surface white, tomentose; and Tasmania
has for its share two species of a still more distant fype, with obtuse, trun-
cate, and dentate leaves. It is only when out of the geographical limits of
the north occidental flora or in the Grecian Archipelago that we find a fossil
species of Fagus related to an exotic form with doubly dentatc small leaves,
F. dentata, from Eubea, a species which Unger compares to the Chilian F.
obliqua.

After this we find deseribed, from our Cretaceous flora, Betula beatriciana,
comparable, by the form of ifs leaves and its nervation, to our B. nmigre,
widely distributed from the northern shores of Lake Superior to Florida;
leaves and seeds of Myrica; at least these which we have figured under this
name are undistingnishable from Heer's seeds of Myrica, described from the
Cretaceous flora of Quedlinburg, but, indeed, more flattened than the seeds of
any of our present species; then two leaves which Saporta considers as rep-
resentatives of the genus Celtis, of which we have still two species in our flora;
then leaves of vaks, Quercus primovdialis, of the type of the so widely distrib-
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uted and variable Q. prinus, the chestnut-oak; and Q. ellsworthianus, type
of our Q. phellos and Q. imbricaria, species with entire borders of leaves.

It would be hazardous to pursue a typical comparison of the Cretaceous
species of oaks on account of the few materials found as representatives of
this genus in the shales of the Dakota group. The few specimens referred
to this genus, however, represent well typified leaves, from which, at least, we
know that the oaks were already present in the Cretaccous flora of our continent.
They appear few,in a modest way, though already oftwo distinct types; but soon
the forms become more numerous, and the genus takes an important place in
the arborescent vegetation of the world. In the Eocene flora of the Rocky
Mountains, six species have been discovered already, among which one repre-
senting the third essential type of our oaks, marked with deeply pinnately-
lobed leaves, as in the numerous species of the section of the North American
black oaks. The Spring-Cafion specimens, which seem to represent two
horizons of the Tertiary, have eight species; the Washakie group and Carbon
have six; and in the Pliocene of California the representatives of' this genus
are still more numerous, and their types still more intimately related to those
of the living species. The flora of the California chalk bluffs has six species
of oaks under only thirty-four dicotyledonous species.

The three last genera of the Apetalece represented in the flora of the
Dakota group are Platanus, Laurus, and Sassafras.

Though no fruit of Platanus has been found till now with the leaves,
these are, by their form and nervation, positively typified as representatives of
this genus. Heer had already recognized P. newberrii in his Phyllites dw Ne-
braska. To this I have added P. heeréi, far different from the former, as seen
in the description, and P. primewa, which, from its likeness to . aceroides,
I was formerly induced to consider as a mere variety. Though, from the
form of its more entire leaves, the Cretaceous species is apparently distinct,
the analogy or similarity, as indicated by the characters of the leaves, is not
the less remarkable. Tt is the type of the species later represented by acutely
lobed and dentate leaves, which we recognize in the Eocene of the Rocky
Mountaing as P. haydenii; in the Miocene of the same country and of Europe
as P. aceroides ; in the Pliocene of California as P. dissectus, and especially
now as P. occidentalis. P. aceroides was already considered by Iuropean
authors as the aucestor of our P. sccidentalis before the Cretaceous species
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had been discovered. Now we have to refer the origin of our noble tree to
a more ancient epoch.

Like that of Fagus and Liquidambar, the Cretaceous type of Platanus
has not widely varied and multiplied ; neither does it appear to have
changed its habitat in a marked degree, al least not in latitude. One species’
only, P. aceroides, and its variety, P, guillelme, is abundantly distributed in
the Miocene of Europe, from Greenland as far south as North Ttaly, over an
area of about twenty-six degrees of latitude, while the range of P. occidentalis
is from the great lakes to the Gulf of Mexico, passing still farther south into
Mexigo by its analogous P. mezicana. From Europe it has passed eastward
as P\ orientalis in the same way as it has gone west from our country as rep-
resented by P. racemosa of California.

In the Laurinee we have leaves referable, by their form and nervation,
to the genus Laurus or Persea, and a well-preserved fruit, Laurus macrocarpa,
which, comparable, also, to the fruits of Cinnamomum and Sassafras, is, from
its association in the same localities with leaves of Lawrus, admitted as
belonging to this genus. It seems a southern type in comparing it to the
other species of the Dakota group, but it is rather, I think, a shore-type.
Our Laurus (Persea) caroliniana extends in following the shores from Vir-
ginia to Louisiana and farther west in Texas. It is a meager remnant of a
number of species of the same genus which inhabited our North American
continent and that of Europe during the Tertiary period. We find some of
them already in our Eocene, especially in Mississippi. Eight species of
Lawrus and two of Persea have been described from the Miocene of Europe.
The genus enters by three species into the Miocene flora of the Baltic, but it
has as yet no representative farther north. None has been described from
the arctic regions.

Sassafras belongs to the same family. The leaves of Sassafras are found
in such great proportion in the southern area of the Dakota group, especially
in Kansas, that the genus seems to have represented there a large part of the
land-vegetation.  Qur present S. officinale is, by its leaves, scarcely distinguish-
able from some of the varicties or forms of the leaves of the Cretaceous species,
which, like the present one, seems to have had a remarkable disposition to
variability. 1 have explained with the deseription of the fossil leaves what
reasons have induced me to separate as species some of the more peculiar
forms, and to refer all these forms to thesame genus. I must say, however,

16 L
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that, considering merely the outlines of the leaves of our present Sassafras, it
would Dbe as convenient, if they were found distributed in groups and in a
fossil state, to separate as species as large a number of them as it has been
done for the Sassafras leaves of the Dakota group.

’ One species of Sassafras has been recognized in the more recent geolog-
ical formations of this continent, the miocene. Three species are described
from the Tertiary of Turope, one of which, 8. ferretianum, is in the Miocene of
Greenland, agalsoin thesame formation of Ttaly. The wide range of distribution
of S. officinale, the only living species, also limited to this continent, is well
known. It extends from Canada to Florida, and, over the same latitude, from the
borders of the Atlantic to the Western prairies, even as far west as the region
of the Dakota group, along the banks of the Missouri River near Omaha.
The distribution of this beautiful, odorant, and sanative shrub, which in good
situations becomes a tree of moderate size, is as remarkable as its exclusive
affection for the land of its origin.!

The division of the Gamopetalee is not as positively and evidently rep-
resented in this Cretaceous flora as the former. Heer, however, has described
in the Phyllites du Nebraska one species of Andromeda, figured in this memoir
from better preserved specimens, and one species of Diospiros, to which two
others have been added from more recent discoveries. The references of
leaves of the Dakota group to these genera is therefore reliable. There is in
the Tertiary of Europe and of this continent a number of species of the same
genera. No less than twenty-four Diospiros species are described from the
Miocene ; among them, two from Alaska and Vancouver Island. Of nearly
one hundred species known of this genus in the flora of our time, D. virginiana,
the Persimmon, is the only one which has been left in the temperate regions
of the North American continent. None belongs to Europe.  Of the two spe-
cies more intimately allied to the North American, one, D. lotus, a native of
China, is often cultivated in the south of Europe; the other, D. kaki, is from
Japan; both have eatable fruits. '

Proceeding further and coming fo the division of the Apefale, we find
among the fossil leaves of the Dakota group an Aralia leaf, similar in its
essential characters to one deseribed by Heer from the Cretaceous of Europe.
There is a slight difference, which may be considered as speeifie, but generic

I Like that of our Cornus florida, the acclimatization of this species has not succeeded in foreign
countries.
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identity is undoubtful ; a Hedera, whose affinity is marked by the outline of
its coriaceous leaves, and still more by the nervation; three species of Muag-
nolia, represented by a large number of leaves and recognized already in the
Phyllites by Heer; and four species of Liriodendron, the tulip-tree, whose form
of leaves, like that of the Sassafias, sufficiently proves the generic reference.

Considering these genera separately in regard to their relations and {o
their present and past distribution, we find Aralia still represented in our
flora by six species, all of different characters of leaves; for, indeed, the
relation of the fossil form is rather to an old section of the Aralia, with com-
pound palmate leaves, now referred to the Hedera, like H. xalapensis of the
mountains of Mexico. This type is still represented by large leaves in the
Pliocene flora of California. I1. keliz, the ivy to which our Cretaceous species
H. ovalis is closely allied, is indigenous of Europe, where its origin is con-
firmed by paleontology, the species having been recognized in the Pliocene of
Italy. It is, however, of so easy acclimation with us that it looks like an old
wanderer returned home after a long absence. In the temperate zone of the
United States, it invades walls and stone-dwellings as it covers the ruins of
the European castles of old. The genus Arafia is not represented as yet in
the fossil Tertiary flora of Europe,

Buf evidently these two most admirable genera of trees, Magnolia and
Liriodendron, belong to North America by origin, succession, and presence.
Of the eight species of true Magnolia (Magnoliastrum) now known to botan-
ists, seven belong to the western slope of the temperate zone of North America,
and the other, M. mezicana, is either a variety of M. glauca or M. grandiflora,
or even is referable to a different genus. We have seen that already two
species of Magnolia have been recognized by Heer in the Dakota group. 1
have added one species to the number. In our Tertiary, we have still seven
species; five of them in the Mississippi Eocene, one at Carbon, and one at
Black Butte. Of the Mississippi species, two have been found in the Raton
Mountaing, New Mexico, marking thus the genus with the same climatic dis-
tribution as it has now, or with wandering representatives far from the limits
of its area of general distribution. Thus, one of the species, . inglefelds,
found at Black Butte, is described by Heer from the flora of Greenland, just
as we find now groups of M. glauca and M. umbrella isolated in deep gorges
inNew York, Pennsylvania, etc., farout of the mean range of habitat of the genus.
In the Pliocene of California, the genus has two species. In the Tertiary for-
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mations of Europe, it has none. As remarked above, however, one species i8
described from Greenland and two from the Cretaceous formation of Moletin,
these of a type different from that of the Dalota-group gpecies.

Liriodendron, the tulip-tree, has in its characters, its distribution, and ifs
life a great degree of affinity with Magnolia. The American species is the
only one known now in the vegetable world, and its habitat is strictly limited
to this country. It does not ascend higher than the forticth degree of lati-
tude, except, perhaps, casually, like Magnolia under the protection of fuvorable
local circumstances. The genus does not appear to have any disposition to
modifications of its type and to migrations. We have as yet scarcely any
fossil remains of it in our Tertiary formations. In that of FKurope, it is rep-
resented from Greenland to Ttaly by one species only. The leaves of differ-
ent forms, described from the Dakota group as four species, may perhaps be
referable to a single one, as the characters, espeeially the size, of the leaves
may be local, and result from climatic circumstances. Tt has thus passed a
solitary life. Even now, by the singular and exclusive form of its pale-green
glossy leaves; by its large cup-shaped yellow flowers, from which it has
received its specific name; by it smooth, exactly eylindrical stem, gracefully
bearing an oblong pyramidal head of branches, grouped with perfect sym-
metry, it stands widely apart from the other demizens of our forests as a
beautiful stranger, or rather as a memorial monument of another vegetable
world. Either considered in its whole or in its separate characters, the Tulip-
tree is a universal and constant subject of admiration and wonder. It could
be named, not the king, it is not strong enough for that, but the queen of our
forests, if the Magnolia was not there with it to dispute the prize of perfec-
tion by the still grander majesty of its stature, the larger size of its foliage,
the elegance and the perfume of its flowers. Our scuse of admiration for
these noble trees is heightened still by the dignity of their ancient origin.

T have referred to the family of the Menispermacee, under the generic
name of Menispermites, a large number of leaves related, by their form and
nervation, to those of the American species of Menispermum, M. canadense,
and M. carolinum. The relation appears to me as positive as it can be estab-
lished from a single kind of vegetable organs, the leaves. This relation may
be searched for in plants of a far distant country and of a different climate,
and there, perhaps, found as evident with another class of vegetables. But I
cannot, admit that we have to look to foreign types for analogy of a vegetation
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whose essential characters are recognized in the species of thig counfry
M. canadense is now the consort of our Platanus, Magnolia, TLulip-tree, &e.
It grows under the same climatic circumstances, and has the same habitat.
Az the leaves of the Dakota group, compared to this species, are like it—
peltate, round or cordate, obtusely angular, of the same nervation and consi st-
ence—there is reason, indeed, to refer it to this genus rather than to any other
having no representatives among us.

No species of Menispermum or Menispermites has been recognized from
the geological formations, except the species of the Dakota group. One leaf,
however, is deseribed by Unger as Acer obtusilobum, which appears to me a
true Menispermites. 1t has the secondary nervation of Menispermum, (Coc-
culus) carolinum, and the basilar veins come out from the borders of a round,
notched base, as in a peltate leal. Unger doubtfully considered this leaf as a
species of dcer.  Till now, we have not seen any appearance of organs of this
last genus, either leaves or seeds, in the Dakota group, as we have none also
in the Eocene. The maple seems to be of more recent origin, as if is remarked
hereafter. However, one Cretaceous leaf, or the fragments of a double leaf
are referred with doubt to the genus Negundo. As the leaf is not complete,
its outline indefinite, it is useless to argue upon its possible affinity ; and for
this, as for some others, we have to wait for the discovery of more perfect
materials.

The relation of other leaves of the Dakota group to the genera Palivrus
Rhamnus, Juglans or Rhus, and even Prunus, appears sustained by sufficient
evidence. The characters of the leaves of Paliurus and Rhammnus are not
likely to be mistaken. Both these genera have identifiable remains in the Ter-
tiary of the Rocky Mountaing; one Paliurusis found in the Eocene of Golden
and Black Butte, and another in the Miocene of Carbon and Washakie. This
last is an aretic species, also recognized by Heer in the Miocene of (iroen-
land and Spitzbergen. Rhamnus is especially well represented in our Lower
Tertiary. Iight species are described from Golden, Black Butte, and the
Raton Mountains, four of which are in the Miocene of Europe, where the
genus has fourteen species. It is, therefore, an old type, well established at
the beginning of our Tertiary period ;' and it is not surprising to find it already
in the Upper Cretaceous flora. Its present distribution is mixed. The genus
preserves its predominance in Europe by the number of its species; it has
there more than a dozen, while in North America it has only four or five,

L The leaf deseribed under the name of Elamnus tenaz, is considered by Count Saporta as a Suliz.
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Tt is remarkable that the next closely allied genus, Ceanothus, has not
yet been recognized in the Dakota group, though now an exceptional Ameri-
can type. It has one species in the Eocene of Golden, another, very fine, in
the same formation of the Mississippi, and many more in the Upper Tertiary
of the Rocky Mountains, and especially in the Pliocene of California. The
ten living species of true Ceanothus, described in De Candolle’s Prodromus,
belong to the United States, especially to the southern zone, and a number of
them are added to the list by the as yet unpublished flora of California. The
absence of the type in the Cretaceous of the West is in accordance with the
fuct remarked upon, in describing the general character of the leaves of the
Dakota group, viz, the absence in this group of any kind of serrate leaves.

It is uncertain whether the compound leaves, of which a number of sepa-
rate leaflets have been figured in this memoir as Juglans () debeyana, represent
a species of Juglans or of Rhus. 1 should be inclined to refer them to this last
genus, especially on account of the nervation more analogous to that of the
present Rhus metopiun of Florida! whose leaves also resemble somewhat the
fossil ones; but there is as yet no sufficient evidence on this account. In
considering the distribution of the species of both Rhus and Juglans in the
subsequent formations, we do not find any difference pointing to a pre-
dominance of one of these types at any time. From the Dakota group, two
other kinds of leaves are referable to Rhus. In the Upper Tertiary of the
Rocky Mountains we have six; and it is well known now that the relation of
our vegetable Cretaceous types is not with Focene species, but rather with
those of the Upper Tertiary and of the present flora. On another side, Jug-
lans acuminata and J. rugosa, which, by their somewhat coriaceous, entire
leaves, are distantly related to the Cretaceous specics, have been recognized
at most of the localities where Tertiary fossil plants have been found ; they
are at Carbon and also in the Eocene at Golden, the Raton, Black Butte, &e.,
and thus seem to indicate, by their general distribution, the origin of Juglans
in the Cretaceous group as evidently as that of Rhus. From the Miocene of
Europe, about twelve species of this last genus have been described, two from
the arctic reglons ; and from the same formation, as many species of Juglans,
with six species of Carya. At our time, J. regia, so generally known and
cultivated for its large fruit, is of Asiatic origin, while of the other four species

L;l;he specios in indigenons in Cuba, I have specimens from South Florida, but it may be there cul-
tivated.
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known, three belong to the middle zone of the United States, which has also
for its share all the living species of Carya. Of the living species of Rhus,
Austral Europe has two, one of which, R. cotinus, has heen compared, by the
form of its leaves, to Bumelia emarginata of the Dakota group. We have in
the United States, beside Rhus metopium, which is rather a trupical form, six
species of the section of the pinnately-divided leaves, with the trifoliate R.
tozicodendron and R. aromatica, both extremely variable, all types already
represented in the Pliocene of California.

Except an Amelanchier, deseribed by Dr. Newberry in his Notes on
Extinet Floras, &e., from the Tertiary beds of the Yellowstone, we do not
know as yet any fossil species of Rosacee from the western Tertiary measures
This is not a reason why Prunus should be excluded from the list of the
genera of the Dakota group. By their present distribution, our P. seroting
and P. virginiana indicate an extreme power of life, or of resistance to climatic
changes, both being the only arborescent species of this continent having a
range of distribution of thirty to thirty-five degreesin latitude, and both, too,
being found everywhere, on every kind of ground ; the one as a shrub along the
banks of streams, the other as a fine tree in our woods, And, also, we have in
our P. caroliniana, a shore-tree of the South, a species whose coriaceous, entire
leaves recall the essential characters of those of the Dakota group. Three
species of this genus are deseribed from the Tertiary of Europe, and none as yet
from ours; but if is probable that fossil remains referable to it will be found
hereafter, as it has in our present flora a larger number of species than in that of
Kurope, or of any other part of the world. Of the species deseribed by De

~ Candolle, fourteen are North American, five European, four species belong
to Japan, &e. A

Resuming, in a few sentences, the above remarks, we find that the dico-
tyledonous flora of the Dakota group represents species referable to the genera
Ligquidambar, Populus, Saliz, Betula, Myrica, Celtis, Quercus, (in two of its
principal types,) Ficus, Platanus, Laurus, Sassafras, Cinnamomum, Diospiros,
Aralia, Magnolia, Liyiodendron, Menispermum, Negundo or Acer (V), Paliurus,
Rhus or Juglans(?), and Prunus(?); o, merely considering the affinities to
our present flora, of twenty-one genera, seventeen of which are those to which
belong the species of our trees and shiubs which have the more general and
the widest range of distribution. Indeed, all our essential arborescent types
are there, except those which are marked by serrate or doubly serrate leaves:
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Tilia, Aisculus; all the serrate Rosacew; Hamamelis, Fravinus; the Urticinee,
Planera, Ulmus, Morus; and of the Amentacee, the serrate DBetula, Alnus,
Ostyra, Carpinus, Corylus, Carya, &c.

This enumeration exposes the general facies of the leaves or of the flora
of the Dakota group, viz, integrity of the borders and coriaceous consistence
of the leaves. The borders, if’ not perfectly entire, are merely undulate or
obtusely lobed. There is only one exception to this in that peculiar short
denticulation with outside turned teeth, which is marked, exactly of the same
kind, in Greviopsis haydenii, Platanus newberrii, Protophyllum mudgei, and
the fragments described as Phyllites betulafolius.  This mode of division of
the borders of leaves is very rare in species of our present times, except,
perhaps, in some leaves of poplars.! One species only of the Dakota group,
Quercus primordialis, has its leaves with borders distantly serrate, or
marked by teeth turned upward. There is, also, in the flora of the Eocene
of the Rocky Mountains a marked preponderance of leaves with entire
borders. 'The serrate leaves appear in the Miocene with Acer, Alnus, Cory-
lus, and become predominant in the Pliocene of California, where Ulmus,
Planera, Celtis, and Carya abound, though these genera are uot recognized
till now in the flora of the Pacific slope.

But of the detailed correlation of the flora of the Dakota group with that
of the subsequent geological epochs of this continent, I will say nothing more
until the materials on hand are definitely described and figared for com-
parison.

There is as yet little to say on the relation of the Dakota group flora
with that of any of the Cretaceous groups of Europe, especially on account of
deficiency of materials for comparison. Of the ferns, Gleicheinia kurriana,
represented in the Cretaceous of Kansas, is found also in that of Moletin, of
Quedlinburg, and even of Belgium, if, as I believe it, Didymososaurus conp-
tondifolius is identical with it. Pecopteris nebrascensis, Heer, is closely related fo
Raphailia newropteroides, and Todea (¥) saportanea to Monheimia equisgrancnsis,
both of the same Belgian formation. In the cycadese (?) and conifers, Piero-
phyllum haydenii has been compared to P, ernestine of the Quadersandstéin of
Blankenburg; Sequoia reichenbachi is in the Upper (Cretaceous of Greenland;
and Glyptostrobus gracillimus may be identical with Frenelites reichii of

11t is, however, remarkably predominant in the leaves of the Lower Eocene of Sezaue, a3 also the
serrate divisions, as seen in the splendid work of Saporta on the Ilore Jossile of this formation.
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Niedersheena. Among the dicotyledonous vegetable remains, we find seeds
of Myrica of the same form as those described by Heer from Quedlinburg ;
leaves of Quercus primordialis velated to Phyllites Geinitzianus of the Quader-
sandstein of Silesia; an Aralia and a Protophylium, represented by analo-
vous forms in the flora of Moletin; and, in relation to the Cretaceous flora of
Niedershoena, there is still to record, Ficus halliana compared to F. Geinitzi,
and Celastrophyllum ensifolium distantly velated o C. lanceolutum.

This is sufficient to prove, relatively to our present knowledge, at least,
the truth of the assertion that the flora of the Dakota group, without affinity
with any preceding vegetable types, without relation to the flora of the Lower
Tertiary of our counfry, and with scarcely any forms referable to species
known from coeval formations of Europe, presents in its whole a remarkable,
and as yel unexplained case of izolation,

§ 11.—CoNCLUSION.

After the printing of the last pages of this memoir, I have received, by
the kind liberality ol the authors, the third aud last volume of W. P. Schimper’s
great work on vegetable paleontology,* and a very important memoir on the
fossil plants of Gelinden, (Belgium,) by Count Saporta and Dr. Marion.
Both these volumes expose documents of importance in regard to the Cretace-
ous floras of Europe, and, by corrvelation, to that of the Dakota group.

The geological station of the clay-beds bearing plants of Gelinden is
referred by the DBelgian geologist, Dewalque, to an iuferior member of a
group of strata intermediate to the Cretaceous and the Tertiary, or forming
the lowest division of the Tertiary, under the name of Period Paleocene.t
This geologist divides this™ group into the following stages: at the base,
the Limestone (caleaire) of Mons; above if, the Heersien system; then, in
ascending, the Landanien, (inferior and superior;) the Ypresien, (inferior and
superior;) and the Paniselien. The lowest stage, the Limestone of Mons,
is generally considered as the lowest Tertiary of Europe. Till now, no
remains of fossil plants have been discovered init. The Ypresien corresponds
to the London clay; the clay-beds of Gelinden ave placed in the ITeersien
system, by the authors of the flora.}

*Traité de paléontologic végétale ou la flore du monde primitif, &c.
T Sy P R e e . Ry e !
t1In St.hlmpm-s worlk the Ta_zltl.nry is divided into five periods: 1at, Paleocene; 94, Eocene
3d, Oligocene ; 4th, Miocene ; 5th, Pliocene, >
f Essai sur I'état de la végétation & 'épogue de marnes heersiennes de Gelinden, by Count Saporta
and Dr. A. F. Marion, pp. 8-11.

17 1,
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The most abundant vegetable remains of these Lower Tertiary clay-beds
represent leaves of Diyophyllum. 1t has been remarked, in the description of
Quercus primordialis of Nebraska, that this species is referable to the same genus
Dryophyllum established by Devey,in the descriptionofa number of leaves from
the Upper Cretaceous of Belgium. These leaves ave considered by the author
as prototypes of some species of Quercus of the Chamidobalaius section, of
Castaneopsis, &e., whose representatives, all tropical, inhabit at our time South
Asia and the adjoining islands, Borneo, Sumatra, &e. 1In the description of
Quercus primordialis 1 have compared ifs leaves to those of some varieties of
the chestnut-oak, which they closely rescmble by their form, their denticula-
tion, and their nervation. This relation seemed to me the more admittable
from the association of the remains of this Cretaceous species with those of
others like Fagus, Platanus, Magnolia, Liriodendron, Saliv, Menispermum, &e.,
which are evidently types correlative of a moderate climate. Now, on con-
sidering still the great variability of that ancient Dryophyllum, 1 find in this
fact another reason in favor of the relation of its species to oaks of the Lepi-
dobalanus section, to which belongs our chestnut-oalk.  This division has a very
large number of species; among others, all the species of Europe and of North
America, some of which are endowed with a prodigions power of variability;
and, also, it is represented in the Lignitic of the Rocky Mountains by other
species, which, though of different types, as, for example, Quercus angustiloba,
are positively referable to this same section, mostly represented in the fem-
perate zone. :

To the genus Dryophyllum, or to the same type, is also relerable Phyl-
lites Geinitzianus, Gopp., from the Quadersandstein.  In the flora of Gelinden,
the French authors describe four new species of Dryophyllum, and also figure
two species of Watelet from the Lower Kocene of the Paris basin, and
one speecies, D. cretacewm, Dev., from the Upper Cretaceous beds of Aix.
Four other species have also been described from Sezane by Saporta. In
comparing Quercus primordialis to these fossil leaves, its intimate relation is
recognized especially with Dryophyllum Saporte, Wat., and D. Dewalquet,
Sap. & Mar. It differs essentially from both, however, by its shorter and com-
paratively more enlarged size and by the absence of cartilaginous or inflated
borders and teeth. From the remark of the authors of the Flora of Gelinden,
the same type re-appears, slightly modified, in Quercus fuvcinervis, Rossm., which,
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recognized already in the London clay, asecends to the Lower Miocene of
Giermany and Italy. In North America, the same species of Quercus has heen
found, in numerons and finely-preserved specimens of leaves, by Prof. Jos.
Le Conte, under the lava-beds of the Cascade Mountaing of Oregon; by Prof.
J. D. Whitney, in elay-beds of the Spanish Mountains of California; and by
myself, in more fragmentary leaves in the Lignitic of Golden. Thus we have
a series of clogely-allied forms of oaks recognized, in the Quader sandstein
of Bohemia as Phyilites Geinitzianus; in the Upper Cretaceous of Belgium
as Dryopluyllum crelacewm; in the Nebraska Cretaceous as Quercus primor-
dialis; in the Lower Eocene, or Paleocene of France and Belgium in numer-
ous species of the same Dryophyllum; in the Focene of Europe and in the
Lignitic of the United States as Quercus furcinervis. Analogous forms of the
same type are traced farther up in the Miocene of Europe and of America,
in the Pliocene ol California, and at a later epoch in a large number of our
present species of oaks.

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

Nevertheless, the flora of Sezane, like that of Gelinden, of the Gyps of Aix,
represent, from the Upper Cretaceous to the Upper Tocene, a series of land-
formations with vegetable groups, which are absent in the American geology.
This fact may furnish an argument against the assertion of the as yet unex-
plainable disconnection between the Cretaceous flora of Kansas and Nebraska
and that of the Lignitic of the Rocky Mountains; for, in the long period of
time manifested by these successive and already diversified groups of plants of
the Lower European Eocene, the characters of the floras must have been con-
siderably changed, either by introduction of new species or by modifications of
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types under climatic or any other influence. This is certainly an apparently
logical conclusion. But the same groups of floras mentioned ahove, viz, those
of the Paleocene of Kurope, contradict by their characters a supposition of
this kind. With the flora of Gelinden that of the Dakota group is related
only by that species of Quercus primordialis, or of Dryophyllum, a type
present, as we have seen, in all the vegetable series of the Upper Cretaceous
and of the Lower Tertiary, and, with that of Sezane, it has scarcely any other
relation but that of the same Dryophyllum and of a Sassafras. Considering
the gencral characters of the floras, that of the Dakofa group appears still
more different from that of Sezane than {rom that of the American Lignitic;
for the phwenpgamous species of Sezane are mostly represented by dentate
or serrate leaves of Betula, Alnus, Myrica, Ulmus, Protoficus, Populus, Saliz,
Juglandites, &c., genera either absent in the flora of the Dakota group or
represented in it hy leaves with entire borders, as it has been explained
already. ' ,

The European authors have remarked upon the little cohesion of the
constitutive elements of the Cretaceous groups of vegetables, which, even when
apparently synchronous, are so diversified that they appear as brought together
at random, and not to have helonged to the same epoch and the same country.
« Never has the contrast been as great as at that moment, cither between the
floras of next succeeding stages or between those of separate loealities, even
in synchronism, when compared to each other. To quote only the localities
which have been more carefully studied: what point of snalytical connec-
tion can be established between Niedersheena, in Saxony ; Moletin, in Moravia;
Quedlinhurg and Blankenburg, in the Hartz; Halden, in Westphalia; the
sands of Aix; the Senonien of Bausset; the Santonien of Fuveau, in France;
and the North American Cretaceous of Nebraska.”*

This remark of Messrs, Saporta and Marion, true as it is and to the point
in regard to the vegetable groups of the Cretaceous, might be farther extended,
as applicable to the succeeding Lower Tertiary floras, which as yet do not
present any marked degree of homogeneity as far up as the Lower Miocene.
Though it may be, it confirmus our remarks on the disconnection of the
vegetable types of the Dakota group, and also explains the fact, as far as it
can be, by generalizing it as a correlalive phenomenon observed in other
countries. The same remark amplifies in a degree the probability of truth of

* Fossil Plants of Gelinden, p. 74
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this hypothetical observation, that the first vegetable types, or at least the
dicotyledonous ones, have appeared, at the same or at different times, nof only
at different places but with different original characters, constituting here
and there distinet groups without homogeneity or relation of forms. Consider-
ing what is known of the succession of these groups, it seems as if some of
the original types had persisted more or less indefinitely in the series, being
modified perhaps by casual circumstances; and as if other original forms or
prototypes had appeared here and there and multiplied the characters of he
vegetable groups. Indeed, this second supposition is a mere corollary of the
former.

But this tonches the question of {he origin of species, which cannot he
considered now, especially because the materials for the basis of a discussion
of this kind are as yet too scant.  Schimper, in his great work, (Paléontologie
végitale,) describes, indeed, nearly six {housand species, distributed under
eight hundred and fifty genera of plants, known from fossil remains of all
the geological formations. But what is this compared to what is known of
the flora of this epoch, of which ma ny hundreds of thousands of species are
described under more than fourteen thousand genera!  Of the old floras,
especially of those of this continent, we know scarcely a diminutive fraction.
The task of the paleonfologist is, therefore, and must be for a long {ime to
come, that of a mere recorder of facts. Tt is in this point of view that (his
monography of the plants of the Dakota group has been prepared, and may
be considered of some advantage to science,
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