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I. lntroducﬁon..

The fossil flora of the Island of Sakhalin,i which is very rich
in species, has been a subject of investigations since the middle
of the last century, and has hitherto been regarded as exclusively
of the Miocene age. ]

But after the paleobotanical studies' there,'.in' the summer of
1917, I came to the conclusion, that its so-called Miocene flora.
belongs in fact to several geological horizons, not only of the
Tertiary period, but also of the Cretaceous. Nearly all the fossil
plants of Russia, hitherto described as Cretaceous, belong to the

- typical Mesozoic flora. The flora of the Klin sandstone, répre-
sented by ferns, conifers and cycads, and described by AurrBACH
(1844), Ercawarp (1862 ; 1865), and TRAUTSCHOLD (1876), probably
belongs to the Barremian. Except some true Cretaceous woods,
recorded by MEerckuin: (1855) and KrEnpovsky (1880), nearly all
the so-called Cretaceous plant fossils in Russia are of some
other age; Tfor instance, the plants in the white quartz-sandstone
of South Russia, described by Eicawarp as Quercus venulosa,
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Q. spathulata,” ete. are Ldeéidedly not- ‘Cretaceous but Paleogene,
though Miss Stopes recently took them for Neocomian,” as did
Ercawarp. But the single specimen of. Platanus cf. Heeri, reported by
RomaNowsky” from Western Turkestan, is doubtless Cretaceous; °
though that leaf was quite erroneously regarded by Prof. SEwarp®
as belonging to the Jurassic fern Clathropteris. The first treatment
of a more complete and well preserved flora of Cretaceous (Ceno-
manian) Angiosperms from the Ural Province was recently announe-
ed by the present author,” as follows:

Pteris frigida Hr. ?

Asplenium Dicksonianum Hz. _

Pinus Quenstédtz’i. Hr.? . .

Platanus (Credneria) Geinitziana UNG.

P. (Cr.) Velenovskyana Krass.

P. (Cr.) cuneifolia BrONN.

Platanis sp. '

Zizyphus dakotensis LESQ.

C’z’ssz’tes_ uralensis KrysHT.

- Sterculia Vinokurovii KrYSHT. :

But I have now comse to the conclusion, that besides these

searce m_atéria,ls, many luxuriant Cretaceous floras from Siberia
have for a long time been regarded as of the ¢ Tertiary ” and
* Miocene.” 'Most of these have- not been revised since the first
publication, notwithstanding the great progress in Paleobotany.
-.. ~'The most important work on these fossil floras appears to be
the * Miocene Flora der Insel Sachalin,” in which Heer (1878)
described a mixture of Tertiary and Cretaceous plants as alto-
gether Miocene. ' '

- 1) Eifcmwarp (1865), p. 62, 63, pl. III, £ 9, 10, 11.
2) Srores (1913), p. 196. .
3) Romanowsky (1890), vol. III, p. 139-141.
4) Sewasrp (1907), p. 43. .
5) * KrysHTOFOVICH (1914), p. 603.
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I further consider as true Cretaccous, the peculiar flora. of
Simonova” 'in Sofith” ‘Weést - Siberia, from the river Chulym, an-
nounced as Miocene by Heer.” Mémy local floras of ‘Amurland® will
_ probably belong to.the :Laramie age or Upper Cretaceous.’

But before a full revision of them is made we can not use
them for- comparison. ' !

| Later studie’s on the fossil flora of Sakhalin.

4)

The plant remains of Sakhalin
‘in the stratlovraphy, that their study was ‘taken up ab the very
beginning of explorations in the island. They have been collected
by Scemipr at Cape Khoinju near Post Dui, by GLEEN and Kogme-
PEN at Mgach, and by Anprea at Nayassi and Sertunai. Besides,
-Admiral Forumserm has sent some of the fossils to Stockholm
without  exact statemenit of the locality. All these collections were

appeared so very eénspicuous

tréated of by HEER in- some of hi§ papers,” especially in one large

monograph® which appeared in 1878, in which he describes severty
four different fornis. Of these five are Pteridophytze, two Cyca-
dales, one Ginkgo, four Coniferse and all the rest Angiospermse,
. the materials being mostly from Mgach and Dui (Khoinju). During
 these forty yeéars, the work remained unrevised and. was taken as
a standard work for all the Tertiary Arctic floras; HEEr’s views
expressed there have until now met with no objections. But now
it seems to me to contain many misleading determinations of

- 1) Hemr (1878 b), p. 36. :

2) Even the famous savant of Arctic ﬂoras, Prof. NATHOBST, has expressed already in 1888
p. 54, foot note, his suspicion about the Tertiary age of the Simonova flora; but said nothmg «what-
ever about that of Sakhalin,

3) Heer (1878 b), pp. 44-50; Koxstantow (1914).

4) In the present paper I intend to imply by the name ¢ Island of Sakhalin” the entm‘e
island in a geographical sense, while by the word ¢Sakhalin” only the Russian part. " The
Japanese part will be called specially «Japanese Sakhalin.”

5) Hgmr (1871 c); id. (1874 a); id. (1878 Q). '

6) Hesr (1878 c).
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forms, the undoubtedly Cretaceous species being included among
the Tertiary ones, for example a Nilssonia, which is a characteristic
Mesozoic representative. _ .
Although some bulky collections of plant fossils were made
afterwards in the whole of Russian Sakhalin, during 1908-1910,
by N. Tikuonovice and P. Porevor, nothing new has been pub-
lished about them, all being left untouched and consequently not
made use of in their scheme of stratygraphy.” This lack of in-
vestigation necessitated a more careful study in siru, for which I
was specially dispatched by our Russian’ Geological Survey in 1917.
A little before, Mr. Porevor put at my disposal a few remains
of the plants, found in a collection in Petrograd. A glance at
these plant impressions raised my suspicion about the correctness
of age-determination of the older Dui Series and the Mgach Series
believed to be younger, for the fossils from Mgach really looked
just as old as the plant remains from Pilevo, correctly taken
as Cretaceous by Porevor. But the aut-hdrity of the great paleo-
botanist Heer and the actual presence of true Tertiary plants in
collections from Mgach elaborated by him did not allow me to.
make such a considerable change in the dominating views about
the age of the Mgach flora. However, in our first trip to the
environs of Alexandrofsk we collected, in strata hitherto believed
to be Tertia.ry, true Cretaceous plants allied to those found in the
Dakota Series. We were thus convinced of the quite unexpected
presénce of a Cretaceous flora of a considerably low horizon in
Sakhalin. The collections made by Mr. PoLEvor, Miss STADNICHENKO
and myself in the littoral outcrop of Mgach also proved the occur-
rence of a Cretaceous flora, but in the upper parts of the same '
cliffs and also in the coal bearing beds of the Mgach coal mine,

1) TigaoxovicH and Porevor (1915).
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lying one and a half kilometers inland, we discovered a flora with.
decidedly Tertiary ~aspect, containing Acer, Juglans, Carpinus,
Quercus etc., without any elements resembling the flora of under- -
lying beds. Such a presence of two different floras side by side
has' misled Scemipr and HEeer. The latter, in his endeavour %o
modernize the age of Arctic floras, has altogether neglected the
occurrence of Nilssonia. Scmmpr thinking, that the broad-leaved
floras of Sakhalin are generally Tertié.ry, was content to explain
the relations of the beds at Cape de la Jonquitre by inversion,”
where steep and partly -even vertical strata show the actual order -
of suceession, with basalt covering the conglomerates above the
Inoceramus and Ammonites beds, which are agam underlain by
sandstones with broad leaves..

During the three months of last summer I visited the western
coast from Cape Rogatyi to Cape Boshniak, the distance being
nearly one hundred kilometers. A more detailed paleobotanical
study was made of the seashore from Cape Spassionyi on the -
south to the village Mgach on the north, and the inland district
from here to the Western Range. The plant-remains there are so
abundantly imbedded in nearly all the horizons of the Tertia,ry
and Cretaceous, that the quantity of materials.collected was limited
owing to difficulties of ffansport and length of time at my disposal.
Nearly 200 outcrops with plant-remains, both Tertiary and Creta-
ceous, were examined. More or less complete collections were:
made in about ten localities, on the route from Caf)e Khoinju to
Cape Tangi. ,

In several localities, near Cape Rogatyi, at Cape de la Jon-
quiére, ab thé coal mine “ Tretya Padj ” in the vicinity of Alexan-
drofsk, and the village Krasnyi Yar, the plant impressions were

1) ScEMmIDT (1873).
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found closely connected with the Cretaceous fauna. The plant-
remains have been found to represent different horizons of Cretace-
ous and caused a considerable change in the stratigraphy of Sakhalin.
Although I was not able to look through the whole of our
collections, but only a small part of it presented to the Imperial
University of Tokys and the Geological Survey of Japan, I could
determine not less than thirty four different species. Some of the
plants were preliminarily determined, either IN sir0 or only from
my sketches. '
When the present paper was nearly finished, Dr. H. Taxaxa-

paTE kindly showed me his manuscript, written in 1908, entitled
« General Geology of the southern part of the Naibuchi Coal-field
on the river Onnenai, Sakhalin.” The Cretaceous of South Sakha-
lin, which he computes to be 3000 feet in thicknéss, he compared
with the upper part of the Senonian in Hokkaids, and found there,
together with Ammonites and other animal fossils, several plants, as

Sequoia Reichenbachii (GEIN.) HEER v. longz'folid WiLL.

S. fastigiata StERN. (?)

Thyrsopteris cf. varians WILL.

Glinkgo sp. A.
, . Ginkgo sp. B. »
and some seeds and cones. These plants he compared with the
Upper and Middle Cretaceous forms of Europe and America. Be-
sides, Mr. TANAKADATE and ‘Prof. Jnmes have kindly shown me a

part of their collections from Sakhalin.

L Geological sketch of the « Coal mining district.”

- The part of Sakhalin, which we investigated, consists of Tertiary
and Cretaceous deposits, besides more or less consolidated Post-
pliocene gravels and Alluvium. The Tertiary occupies a far less .



On the Cretaceous Flora of Russian Sakhalin. : 7

extensive area than was formerly believed. The lower part. of
the Tertiary rocks, just as in Japanese Sakhalin and in Hokkaids,
is lying conformably " upon the Cretaceous, with:two thick eonglo--
merates at the boundary, which are intercalated with :thin layers
of coal-bearing shales. The relation between the Lower and Upper
Tertiary "coal-bearing rocks have not been well observed, but the
latter rest disconcordantly upon the Cretaceous, being . itself = only
shcrhtly disturbed. L
The Lower Tertiary or the Dui Series is chiefly coal-bearing
_ and consists of sandstones, some conglomefa,tes and shales with
" coals, which are partly of a good coking quality. This Tertiary
includes. two different horizons of shales with marine shells which
have not yet been determined, besides there are some basalt sheets
with tuffs associated with them, and mainly overlylng the marine
| strata of the Series. Lo
' The Upper or Mgach Series consists chiefly of rather loose
sandstones and shales with some seams of long-flamed coal in the.
lower part, which are covered by loose light- -grey clayish sand-
stones and clays with marine shells. _ :
. The Dui Series is found on the sea coast. only ‘between Cape
Rogatyi and Cape ‘de la Jonquiére, being partly disturbed and
pierced or replaced by basaltic effusives.. A little to the south of -
" a line drawn between Khoinju and Krasny Yar, the Lower Ter- .
tiary rises up just to the ridge of the Coastal Range. -
- The. other places of the coast are occupied only by the Creta-
ceous.and by coal- bearmg and marine divisions of the Younger
‘Tertiary. ’ )
The valley of the river Dui, (oﬁielally called now « .Alexa,n-
drofka ), represents a deep graben showing a compressed synclinal
of the coal-bearing and marine 'I'ertla,rles
. The young marine beds appear also on the seashofe, from the
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north of the mouth of the Dui to the mouth of the Little Sertunai.
There are calcareous concretions with Pecten propatulus Coxg.,
Cardium decoratum GREW., C. coosense Darr, C. calvartensivm GLERN,
C. meekianum GaBB, Thracia condoni Dair, determined by N.
PrkaoNovica and P. Porevor®

The underlying coal-bearing strata appear only a little inland,
as in the Vladimirsky and Mgachinsky -coal-mines, which belong
to the eastern wing of the coastal anticlinal. More to the north,
just at the village Mgach,” the Tertiary beds, mostly coal-bearing,
are found on the sea coast, unconformably overlying the Creta-
ceous and partly covering it, by simple slipping down along minute
faultings in the cliff in an imperfectly consolidated state, and pro-
bably pé.rtly by more complicated movements. To the north of the
village Machi, the high scarp of sea shore consists of nearly horizontal
marine deposits, replaced by the Cretaceous only on the space
from Cape Tangi to Cape Khoi. There are some indications of
the probable occurrence of the Tertiary, developed far inland on
the river Tangi. '

The general stratigraphy of the Tertiary is not yet clearly es-
tablished, on account of the want of detailed determination of fossils,

Creraceous. The Cretaceous deposits play an important parb
in the structure of the western part of Russian Sakhalin in a far
greater degree than was formerly assumed. The whole Coastal Rangé
between the river Dui (Alexandrofka) and the Gulf of Tartary is
Cretaceous, partly covered by Tertiary rocks, whose lower division
is conformable but the upper unconformable with the Cretaceous.
The ridge of the Western Range is also Cretaceous, and the rocks
appear like steep ribs, projecting out of younger deposits of the

1) TixsovovicH and Porevor (1915), p. 40.
2) In official writings, the place is called Machi, and the mine Mgach; the latter being
the more exact transliteration of the Gyliak original.
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loose " Tertiary . rocks of the ‘“ Alexandrofka - valley. Besides some
mighty exposures near Rogatyi, at Spasennyi and at Cape de la
Jonquiére, the Cietaceous is found also on thé sea shore between
‘Little Sertunai and a place lying a little to the north of Myngidai.
Another area of Cretaceous extends from a place lying a liftle to
the south of Tangi as far as slightly beyond Cape Khoi.

The part of the Cretaceous of Sakhalin known before and
represented by marine deposits was hitherto considered as belong-
ing to the Senonian, and its thickness was estimated at 3500 feet.
But we know now that there are also Turonian, Cen_oinanian and
probably even older divisions of the Cretaceous, -thus doubling the
thickness and making it at least. 7000 feet altogether. The new
annexed part, represented by these lower divisions, was as a Whole
treated before as Tertiary. '

. The strike of the Cretaceous strata is meridional, with some
deviations here and there, the dip being gencrally westward on the
sea coast, and chiefly eastward inland, that is to say on the slopes
of the Western Range. ‘

The Cretaceous deposits consist of sandstones (partly coarse),
conglomerates (gray and bluish-gray) and shales partly carbonace-
‘ous; besides some coals, which contain gencrally more ashes than
those of the Tertiaries. All. the Cretaceous rocks, excépt the
" marine facies, mainly developed in the Coastal Range and belong-
ing ‘to ‘the upper part of the formation, are characterized by numer-
ous impressions of plant leaves in fine rocks and traces of wood
- in coarse ones. Based on the study of the leaves, I have to pro-
pose a triple division of these beds, which will be characterized
as follows : .

I. Tue OROKKIAN SERIES.

This series is made up of light-gray and light-greenish sand-
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stones with a few but rather thick intercalations of dark .shales,
with' a fauna composed of Inoceramus Schmidtii MicHAEL, Gaudry-
ceras striatum JmvBS, Puzosia cf. japom'ca JmBo, Pachydiscus cf.”
Jimboi YaBE, ete. Some of the localities are on both slopes of the
Coastal Ranges, but the principal one is at Cape de la Jonquiére.
.According to modern views, the fauna is contemporaneous with
that of the Pachydiscus-bed of Hokkaids. But the animal fossils
are limited to a very small part of the entire thickness of the
series. The other parts above and below are characterized by the
presence of leaves of Populus, Credneria, Viburnum, etc., which
bring the sediments into the age of the Patoot-Bed of Greenland,
which to a greater part belongs to the Senonian, but partly also
probably to the Turonian. The presence of the Orokkian Series
outside of the Coastal Range, which it composes, was observed in
the continental facies on the opposite side of the Alexandrofka
graben, that is on the slopes of the Western Range a little
above Petrovsky’s coal mine. Considering the beds of Cape de
la Jonquiére as équivalent to the Pachydiscus-bed of Hokkaids,
1.e. typically Senonian, we. must regard the thick conglomerates
occupying the lowermost part of the conformably overlying ¢ Ter-
tiary ” as probably the Danian or Laramie. The Orokkian Series
was for the greater part deposited continentally ; and only in the
upper part, that is surely later than the beginning of the Senonian,
the transgression of deep sea took place.during a short time at
places to the sonth of Alexandrofsk.- Coals are found in the upper-
most and probably also in the lower part of the Orokkian.

II. Tae GYLIAKIAN SERﬁEs. ‘

This series is composed of shallow water sandstones, with
thick conglomerates in some places, besides dark-grey shales with
coals and coaly shales. This division is.characterized only by an



" On the Cretaceous Flora of Russian Sakhalin. 11

exceptional luxuriance of flora, consisting of ferns, cycades, conifers
and dicotyledons, and found-to be equivalént to the Atane Bed of
Greenland, and the Dakota, Raritan and-Magothy of America, all
of which essentially correspond to the Cenomanian, but_ pai"tly to
the Turonian, of Europe. The fauna is entirely wanting, but the
corresponding serics in Hokkaido is that with Mammites, Pectun-
culus, Thetis, Trigonia and’ Lytoceras '

The deposits of -this series are developed on the sea coast,
from the -Mgach coal mine down to the Gulf of Khoi, however
with' some interruptions, as mentioned before. They are overlain
and in places completely covered by Tertiary strata.” Another re-
- gion of the same series is found on the littoral slope of the West-
ern Range near the Pilenga Pass. ’ A

The Orokkian and Gyliakian Series are not actually obsened_
lying one upon the another, and therefore it is not yet possible to
draw a sharp boundary line between them. Probably the -upper-
most part of the beds exposed at Tangl may repreqent the con-
tihental equivalent of the marine beds ‘of the Orokkian. -

The type fossils of the Gyhaklan are Nilssonia serotina, on
topkyllocladus submtegry"olws and Aralia Polevoii n. sp.

. III. T=E AINUAN SERIES.

Having established the undoubtable presence in" Sakhalin of a
fossil horizon other than formerly believed, that is the Gyliakian,
I ventured to proceed to find one still older. "As such I have now
‘to consider the coal-bearing beds in the region of the ¢ Duisko-
Nevelsky Coal mine ” of ErixsoN to the north-east-east of Alexan-
drofsk, in the upper "coarse of the rivamlet Polovinka. Porevor
expressed. as his opinion, that the abnormal SW dip here marks
- the existence of an older horizon not yet observed elsewhere.
These beds are made up of light-gray sandstones and dark shales
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with coals, and are characterized by ferns, chiefly Gleichenia, to-
gether with some prlmltlve Dicotyledones.

The real extent, thickness, composition, as Well as the relation
to the series above, have not yet been ascertained.

MuruaL RELATIONS oF THE CRETACEOUS BEDS OF SAKHALIN
AND HoOKKAIDG.

In literature, partly published and partly in manuscript, we
find sufficient evidence to regard the Orokkian Series of Russian
Sakhalin to have an. equivalent in Japanese Sakhalin, which is
distinguished by animal remains and a few plant fossils. Nothing,
however, can be expressed on the probable equivalents of the
Gyliakian and Ainuan in Japanese Sakhalin. .

The Cretaceous of Hokkaids is represented by facies different
from those exposed in Sakhalin.” Thus, beginning from Cenoma-
nian, the marine beds with rich faunas in- Hokkaids represent
rather deep and long existing seas, while contemporaneous deposi-
tion in Russian Sakhalin took place mostly on land and partly in
shallow seas. Only near the end of the Cretaceous period marine
transgression took place in Sakhalin in the horizon corresponding
to the Pachydiscus horizon of Hokkaids, and showing homogeneous
facies. - All the other divisions of the Cretaceous in Russian Sakhalin
are represented by shallow sea or continental coal-bearing deposits
without any fauna except some tracks of animals, known as Fu-
coids, among these I determined Gyrochorda aff. comosa HEER on the
Tymovskaya river. Probably, the above mentioned transgression
did not extend further mnorth than Cape de la Jonquitre, all the
Cretaceous deposits being continental beyond this limit. The con-
temporaneous horizons in Russian Sakhalin and Hokkaido may be
represented as follows :

(1 YasE (1909).



On the éretaceous Flora of Russian Sakhalin.

Hokkaidd Sakhalin
g upper : plant-beds
< X R ) .
:g" Pachydiscus .g
% ] Inoceramus beds
“lower o
) .
’ plant-beds
- Scaphites
ﬁ -
E
g | Mammites
) | Pteris,
Pectunculus .g ris,
= . .
& Thetis :TE:'~. e Nilssonia,
: © Aralia Polevoii.
g Trigonia ’
o Lithoceras
3
g =
5 2 | Gleicheni
© £ eichenia, etc.
g <
[
3
o
-

_ . Cretaceous Florés of Sakhalin.

13

The present enumeration of plant-fossils of Sakhalin has been

made with specimens from all the known localities, though a

greater part of the collections lie in Petrograd still unpacked.
Most of the fossil plants determined are from the Gyliakian Series.
The systematic list of all the determined species without subdivi-

sion into series is as follows :—

Gleichenia rigida HR.,

Gl. Zippei (Corpa) HRr.,

Gl. sp. (sectio Hugleichenia),
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Dicksonia Mamiyai n. sp.,
Aspleniu:m Dicksonianum HR.,
Pecopteris Vbohe;mz'ca Corpa,

P. virgffniensis Foxr.,

Pleris frigida Hz.,

Stenopteris Jimboi n. sp.,
Sagenopteris variabilis (VEL) VEL.,
Cycas Steenstrupii HE.,
Glossozamites aff. Schenkit HR., -
Niissonia serotina HR., .

Glinkgo sp. A. and B.,
Protophyllocladus subintegrifolius (LESQ.) BERRY,
Dammara borealis Hr.,

Sequoia Reichenbachii (Geiv.) Hg.,
S. fastigiata STERN.,

S. Smittiana Hg.,

Thyja cretacea (HEER) NEWE.,
Populus arctica HR.,

Populus cf. potomacensis WARD,

- Cocculus aff. extinctus VELEN. ?,

Credneria aff. integerrima ZENK.,
Credneria sp., » ' '
Platanus sp.?, ,
Bauhinia cretacea NEWSB.,
Celastrophyllum Yokoyamai n. sp.,
Aralia Polevoii n. sp.,

A. Tikhonovichii n. sp.,

Hedera McCluric HR.,

Viburnum Schmidtianum HE.,

McClintockia sachalinensis n. Sp.

A glance at this table already gives an impression of the
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Cretaceous age. When the complete ‘study of ‘all the materials
~ has been made, the number of species will surpass one hundred.
Theé eompo'sition of forms from the different localities has enabled
me to trace roughly the following evolution of the flora in Sakha-
lin in' three stages from the Middle Cretaceous to the Upper.

1. THE ORokKIAN FLORA.

The Upper Cretaceous  in Sakhalin, formerly regarded as its
sole representative of this system in this island, contains several
ammal fossils, belonging to the "Senonian. "The: occurrence of a
rich fléra, also Scnonian, was only observed in 1917 and permltted |
us to “establish a real Senonian standard - of - flora for all Eastern
Asia. I o ' ‘ "

At Cape.de 1a Jonquitre, ‘a rich flora has been -collected .
below the Iioceramus “horizon. It appeared to be- that which

o misled ScEMIDT t0 . the - conclusion of an inversion of strata found -

there,. which ‘really : does not. exist. The same explanation was
made" by Heer about.the Nanaimo Group of Vancouver,” with a
true: Cretaceous fauna and a flora with young aspect.
.- The following forms were collected in the Orokkian, chleﬂy
at Cape de la -Jonquiére :
Asplenium Dicksonianum Hg.,
Sequoia Smittiana Hr.,
- Populus arctica Hg.,
Credneria sp., ‘
Hedera McCluric HR.,
Viburnum Schmidtianum Hz.
-"Near Cape Rogatyi, Populus arctica and ‘other chotyledons
were -collected above ‘the Inoceramus horizon. The specimens from
this ,series, besides those mentioned above, have not yet been fully

1) Hezr (1867).
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determined by me, so as to allow a detailed comparison with the
best known floras of other regions. Still, the above list shows
some important features, namely :—1) scarcity of ferns and conifers’
2) abundance of broad-leaf plants, and 3) identity of the floras
found above and below the Inoceramus horizon. The forms in the
list are quite foreign to the overlying Tertiary, with the exception
of a few; but they show more affinities with the inferior horizon,
the Gyliakian, though looking a little younger than latter. It is
not to be denied, that the flora in question bears a close resem-
blance to some of the so-called Arcto-Tertiary, and I shall put
the Orokkian flora in the same rank with the Patoot Bed and
with the Haldem and Quedlinburg in Europe; these are mostly
Senonian and partly Turonian., The animal fossils, corresponding
to the Turonian, have not been observed in Sakhalin. The general
question as to the age of the so-called Arcto-Tertiary floras and their
relations to the Cretaceaus in general, necessitates a full revision
of previous materials and great care in future collections. For
instance, the ¢ Tertiary ” beds of Vancouver have already been
properly placed into the Cretaceous, though Hzer (1867) tried
to explain, but erroneously, the apparently underlying position of
the really Cretaceous broad-leaved flora by means of inversion of
strata. Asa - Gray, GARDNER, and Saporra long ago, as KNowrTON
~ did more recently, expressed their opinion about the Eocene age
of the Arctic floras, which Heer treated as Miocene.

Also Dawson, in his papers on the fossil floras of Canada,
persisted in lowering the age of some of them into the Cretaceous,
notwithstanding HEER’S objections. It is very pfobable that some
of the very typical Upper Cretaceous elements, as Platanus, Popu-
lus arctica and others, represented in the Orokkian, have generally
passed over into the Tertiary and afterwards widely spread towards
the south. Therefore, if not all the Arctic floras with Populus
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arctica ‘are Upper-Gretaceous, at least a part of them must be of
this age. We must here keep in mind, moreover, that several
collectors took - specimens from pebbles together with those from
exposures, and creneré.lly they were not careful enough in disting-
mshmo' them, thus introducing strange elements into some floras,
a,s was noticed by NarmorsT,” who remarked also that the Tertiary. .
ﬂora of Greenland ‘with P. arctica, is by no means homoceneous,
and must be divided into 1) prebasaltlc flora with MacC’lmtockm
and some other ancient forms and 2) basaltic without them. The
prebasaltic flora' is ‘also to be divided into two horizons. The
knowledgé of the flora contemporaneous with the Inoceramus horizon,
which is  typically Senonian, gives stronger ground for a critical

29

study of the age of some Tertiary ” floras of Siberia. 'Fc_>r
instance, the flora, found on the Bureya, a tributary of the Amur
river, with Populus arctzca abunda,nb which is Miocene according to
HEeEer,” was recently rev1sed by KoxstanTow® and determined -as
Paleogene. This author, however, speaks about some horizons of
different ages in the observed exposure, without-arranging different
species according to horizons, in his description of the fossils.

I have remarked that the flora of Mount Boguchan on
the Amur river, with Plaﬁanus Heers, mﬁst be Upper Cretacebus,
and probably has connection with the Dinosauria Bed ‘on the.
opposite side of the river. After studying the contents of the
Senonian flora in the Far East, I am now able to confirm .my
former opinion on account of similarity of the floras of Boguchan
and de la Jonquiere. May not the floras of Zagayan on the Bureya-
and of other places on the Amur be much younger than this, that
is, probably equivalent to Laramie ? I regard the Anadyr flora,
collected by Mining Engineer PorLevoi” as either of the same age

1) NaTmORT (1888), P. 52. 2) Hekr (1878 b). 3) EKoxstantow (1914). 4) PoLEvor
(1915).
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as the Bureya Flora or a little younger, however, the flora of
Simonova in West Siberia is surely Cretaceous. o

2. TeE GYLIAKIAN F'LORA.

This flora has been studied, and more exactly than others,
with the collections from Mgach. The oceurrence of plant-remains
in this series is very important, as there are no other fossils for
the detormination of its age. The following table shows a corre-

lation of the plant fossils with those of the allied floras.”

Greenland, g Europa g
Sl &
R 1 IR=] < ’ jS = i
Mgach Flora. g § 3 £ m’é 2 £g é 5.2 Remarkx;ptézi et;}e allied
& = 'ﬁ -~ g =] g, 3 ug
SIEIEBR 8188 |&85B°
Dicksonie Mamiyai n. sp.
Asplenium Dicksonianum
................... X | x X X
Pecopteris bohemica Corpa X X
Pecopteris virginiensis 1
FoONT. .covviieinnennnn X X 1
Dleris frigide HR. ...... X | % EX Allied to 8. vi'rgim;c;a .
Stenopteris Jimboi n. sp. { Fonr. of Patapsco.
Sagenopteris variabilis Ver. x x
Cycas Steenstrupii Hr. .. X . . o
Nilssonia serotina Hr. .. ’ Allied types in Middle
s ' and Upper Cretaceous.
Ginlego Sp. veeveenennn Allied to forms of Atane.
Protoph. subintegrifolius
Berry. ........ P X x
Dammara borealis Hr, X x X
Sequoia fastigiala STERN. x | % X | x
8. Reicherbachii Hr. .,.. | x | x x| x| x| x
S. Smiltiana Hxr......... x Allied . - ¢
Thuja cretacea NEWB. .. b3 x eg izp%c;)?é:e%rreest;]e:
Populus arctice Hr. .... ous of Vancouver;
Cocculus aff, exlinctus same species in Arcto-
VEL. ..cviivieiiiii., X Tertiary Floras.
Credneria aff. infegerrima
1210 S x x
Bauhinia cretacea NEws. X :
Celastrophylum Yolco- Allied species represent-
Yyamai n, Sp. ........ ed in Raritan Form.
Aralia Polevoii n. sp. .. {A]Eﬁzpf)?::prsigfesent-
A. Tilchonovichii n. sp... {Al]xz?niiﬁe(gf SB:)Iie(gnei]zlm(.)-

1) Glossozamiles and McClintockin sachalinensis are not included in this table as being found

in another locality.
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Thu_s_ the Gyliakian flora, so far as.the plant determination
‘has been completed, consists of 6 ferns, 2 cycads, 2 ginkgos
(species mnot yet identified), 6 conmifers and 7 angiosperms, which
show altogether a considerably ancient character, especially in
connection with the forms bthey than Angiosperms. | We find in
the Gyliakian no species which is also represented in the Mgach
Tertiary flora. Only Populus arctica and perhaps a few other not
yet determined species are common to the Gyliakian and the Dui
flora which is believed to be Eocene. The Gyliakian: is ‘most
closely allied to the famous Cretaceous floras of the Atane Beds
in Greenland, and also to the Dakota, Raritan, Magothy and
Patapsco of America, besides the European Cenomanian. This
resemblance is made very clear by the very distant relation of the
. Gyliakian with the still older floras of Kome in Greenland, and of
Arundel (Potomac) in America, also with the later ones of Patoot,
Fox-Hills and. Laramie. Thé scarcity of Dicotyledons in. Kome 'is
'quité in contrast with their abundance ;,nd variety in the Gyliakian.
If we take, for comparison with our flora, the uppermost horizon
of the Potomac Formation, and the Patapsco Bed, on one side, and
the more superior flora of Dakota and Raritan on :the other, a
closer affinity will appear with the latter. Although the Gyliakian
flora has some of the forms: closely allied to those in Patapsco,
there are in our series.some typical forms quite common with the
Dakota, as Protophyllocladus subintegrifolius, Dammara borealis and
Bauhinia cretacea. - The presence here of the typical Populus
“arctica, usually found in the highest horizons of the Cretaceous
and in the Paleogene also compels us rather to bring up the age'
of this series into the higher part of the Cretaceous. It is. quite.
probable that the deposition of the Gyliakian was not completed
in Cenomanian but continued up to Turonian, perhaps with inter-
vention of congloinerates. In Senonian the area was visited by
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marine transgression, but at the same time elsewhere, and especial-
- ly afterwards, sedimentation was going on steadily in continental
_conditions. ‘ ' '

3. TeE AINUAN Frora.

This flora, observed in Erikson’s coal-mine on the river Polo-
vinka, differs very much from the succeeding floras of the
Gyliakian and Orokkian, as shown in the following list of the
Ainuan plants :— '

Gleichenia rigida Hg.,:

Gleichenia Zippei CorDA sp.,

Gleichenia sp.,

Asplenium Dicksonianum Hz.,

Populus cf. potomacensis WARD. :

The characteristic aspect of this flora, quite strange to that of
all Gyliakian localities in the neighbourhood, the predominance of
ferns, the greater part of which still remains undetermined, and
the scarcity of Angiosperms, bring us to the conclusion that this
flora is the oldest among the Cretaceous horizons, notwithstanding
our incomplete knowledge of the stratigraphy of that part of
Russian Sakhalin. Populus shows an affinity with a form in the
Potomac, while the-general aspect of the whole flora is allied to
that of Kome of Greenland, which may correspond either to Albian
.only or also to an older system. The. contents and distribution of
the Ainunan flora will be a most interesting subject for future
studies. The following diagram shows the stratigraphic position of
our floras in comparison with contemporaneous floras of the
Northern Hemisphere.
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.- 4, TRreratioNs oF THE CRETACEOUS AND TERTIARY
FLORAS OF SAKHALIN.

After establishing the general contents of the Cretaceous flora
in Sakhalin, we must confirm the Tertiary age of the flora of the
workable seams of Mgach and also of the coal mines of Alexand-
rofsk. This flora of the Mgach Coal mine (not- of the seashore),
being now quite freed of the Cretaceous elements, shows a very
close similarity to the Tertiary floras of Japan, - described by
NaTHORST,” also to the true Tertiary floras of the Russian Maritime
Province. Consistihg chiefly of Amentiflore and containing very
few ferns, this flora is quite different from that of the Cretaceous.
An object of considerable interest is the occurrence of Salvinia sp.
in Mgach. The relation between the Cretaceous ‘and Lower Ter-
tiary floras of Sakhalin seems to be a -distant one. The proper
Gyliakian flora has nothing in common with the Tertiary,
probably with the only exception of Populus arctica. The study of
the relation of the Orokkian with the Lower VTef{;iary in Sakhalin
is yet a task for future studies, and nothing on this question can
be expressed at present. The Lower Tertiary is anyhow closely
allied to the flora of the Naibuchi coal-field in Japanese Sakhalin
and that of Hokkaids, as well as to the Japanese “ Pre-pliocene ”
floras of NATHORST. -

5. RELATIONS BETWEEN THE CRETACEOUS FLORAS OF
SAKHALIN AND JAPAN.

The Cretaceous floras of Sakhalin stand quite solitary in
position in the Far East. An unpublished paper of Mr. H.
TAI&AKADATE treats of some fossils, from Makai and Onnenai, both
in Japanese Sakhalin, which I regard as probably Orokkian. Be-
sides some Cretaceous plant-leaves collected from Hokkaidd by

1) NarmORST (1888).
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Jmeo” and mentioned by him in 1892, without any descriptibh,
there is in Japan one rich Cretaceous flora of the Rydseki Series
(Neocomian), containing plant leaves, described by Yoxovama.?
The Upper Cretaceous flora from Hokkaidd, treated by Stores and
Fui,” shows a peculiar state of preservation (petrification) and
thus could not be compared with the flora of Sakhalin, which ig
represented by impression of leaves; though leaves of Dicotyledons
and of Nilssonia too have been also observed in Hokkaids. Some
fossil woods from Hokkaidé have been described by REemss.® Be-
gides, I am of opinion, that the flora of the Lower Division of the
fresh-water series in .the province of Ishikari, which contains
Nilssonia, may also be compared with the Upper Cretaceous flora
of Sakhalin. |

According to the ancient view that Nilssonia may be P
member of the Tertiary, as in - Sakhalin, there was no objectior
to put the Series of -Ishikari into the Tertiary, especially when
we consider the affinity of its flora with the ¢ Tertiary ” of Green-
land. However, in the present stage of our knowledge about the
true origin of Nilssonia and its complete absence everywhere in
the ‘Tertiary, I am also inclined to put the Nilssonia-bearing bed
of Ishikari.into the Cretaceous. = The absence of sharp demarca-
tion between the Cretaceous and ‘fresh-water Supra-Cretaceous of
Hokkaido probably l corresponds to a similar relation in Sakhalin
between the Upper Cretaceous and the Dui series to the south of
Cape de la Jonquiére, though some fossiliferous beds' may be
discovered in Hokkaido corresponding to the non-fossiliferous con-
glomerate of Dui-Rogatyi. It is necessary to make a special study
of the age, to establish it as either true Tertiary or Laramie, of
the Upper- division of the Fresh-water series, from which some

1)° JmaBs (192), p. 29. ‘ 2) Yorovama (1894). 3) Srores and Fusm (1909); id. (1910). .
4) Ress (1907). ) - )
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plants fossils, now in the collection of the Sapporo College of
Agriculture, were long ago determined by LEesQuEREUX and mentioned
“afterwards by Nartsorst and Jimps.?

We find some other indications of Japanese fossil floras,
supposed to be Cretaceous, mentioned in Harapa’s « Japanische
Inseln™ and in “ Outlines of the Geology of Japan” published by
the Imperial Geological Survey of Japan. These are the Dicotyle-
don leé,ves found in the Mikura Bed in Abeg(')ri\ in the Province of
Suruga and also in the province of Kii"(HaRaD4, p. 109); and the
fucoids ‘(shobu-ishi) and Sequoia sp. in the Izumi sandstone of the
Sanuki-Range, Island of Shikoku (Le. p. 107). In the same
sandstone, in the Island of Kyt-sha, were observed (Harapa, p-
108) Dicotyledon leaves at Kidobaba and impressions of Arundo,
Populus, Saliz, (?) Quercus (?) Fagus, Platanus and Cinnamomum
at Komatsu-mura (Outlines, p. 66). If they are really Cretaceous,
fhey ‘belong probably to its uppermost part. '

IV. The Cretaceous in Russian Sakhalin as
coal-bearing strata.

As has been mentioned above, the Cretaceous system of
Sakhalin is coal- bearing nearly throucrhout 1its whole extent, except
the horizon of marine transgression. The coal seams occur in the
lower and probably also in the uppermost division of the Orokkian,
as well as in the whole Gyliakian. The Ainuan is also coal-
bearing, but nothing can at present be said about the dlstmbutlon
of its coal. A :

l‘hough sometimes of a great thickness and being coking, the
Cretaceous coals are distinguished by almost constant abundance
of ashes, and numerous intercalations of coaly shales, Besides, the
coal is traversed by numerous clefts filled with - ealcite; -thus- in=

" 1) Narmomsr (1883), p. 5. 2) Jmums (1892), p. 46, 47.
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creasing - the ‘ashes. = The-old assurnption, that the qualityof
-Sakhalin coals depends only on the degree of tectonie disﬁurﬁéﬁeeé,
and not on the:age, is' of a limited significance, although the
Cretaccous coals are oenerally much 1nﬁueneed by sueh move-
‘ments T L L o : !
* Those coals in ‘Sakhalin which were formerly regarded as
Tertiary and possessing very.different characters, may be separated
now into two oroups of quite different ages, Tertlary and Cretace-
ous. 'From these two -groups the Cretdceous coa.ls are “quite
uniform, on the other hand, the Tertiary coals look now also not
so varied in quality. ,
In contrast to most of the Cretaceous coals, the lowermost
coals of the Tertiary Dui Series are of an exceéptional good qﬁdlity;
thus possibly a good coal could be fotind éither in the upperriost
Cretaceous or in the transition to ‘the. overlying Tertiaries. -

V. Summary.

- From all that has been.said above the followmo' conclusmns
may be drawn: ’ .
- 1. In the study of the Sakhahn flora, Heer had unfortunately
enly mixed collections to rely upon. Though his Dui Flora was
almost purely Tertiary, a considerable .part of his Mgach F101a was

truly Cretaceous.
2. The really mesozoic form Nilssonia must be excluded from
the Tertiary flora. g S
"~ 3. Below the formerly described sole representative of the
Cretaceous, namely the Senonian, we have now to add deposits of
considerable thickness,. belonging to.the Turonian, Cenomanian and-
probably also still lower horizons. - o

4. All the Cretaceous in Russian Sakhalin, so far known,
will be subdivided into the three Series: Orokkian, Gyhakm.n and:



26 -~ Art. 8—A. Kryshtofovich:

Ainuan, which correspond well with the plant-bearing ‘strata of
Greenland and America. | ‘

5. The fixed composition of these floras in the definite
horizons of the Upper-Cretaceous shows the development of vége-
tation in Fastern Asia, and furnishes material for the discussion
on the origin of younger floras. _

6. The present study will lead to the revision of Siberian
Cretaceous floras, until now mistaken for Tertiary.

7. There is a probability of close affinity of some plant-
bearmcr horizons in Sakhalin and Hokkaids.

8. The Cretaceous coals of Russian Sakhalin, so far known,
contain more ashes than its Tertiary coals.

The full revision of plant-fossils in Hokkaidd and Sakhalin, in
connection with the simultaneous occurrence of different floras and
faunas, will fix a firm base for their comparison with the other
floras of Eastern Asia, and consequently the proper determination
of their ages. The work will, moreover, afford important materials
for discussion on the origin and migration of the Dicotyledonous
Flora, probably radially from the Arctic region, as asserted by
Asa Gray” and others, and recently by Brrry.” |

Finally, I feel it an agreeable duty to say that the successfal
elaboration of the specimens for the present work has been realized
solely by the very kind support of the Geological Institute of the
Imperial Tokyd University and the Tohoku University at Sendai,
and of the Imperial Geological Survey of Japan. I take this
opportunity to express my cordial thanks to the representatives of
all these Institutions, to Professors M. Yoxovama, K. JIMBo, and
H. Yasg, and Director K. INOUE.

1) Asa Gray (1859); Saporta (1872) p. 328 etc.; SAPORTA et Manon (1876), p. 49 ete.
2) Berry (1911 p.50, 51.
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To Mr. H. TaNnakapaTE, who placed his fossil collections from
Japanese Sakhalin at my disposal, and to the assistants and several
students of all these Institutions I have much pleasure in expressing
my best thanks for their kind help. '

VL. Systematic Paleobotany.
Firicaves.
1. Gleichenia Afm'gida HeEr.

1868. HEer, Die foss. Flofa der Polarlinder, p. 80, pl. XLIV, £ 1.

1874. Heer, Die Kreideflora der arctischen Zone, p. 43, pl. I, f. 1,1 b, 5,
5a, 6 b

1882. HeEr, Die foss. Flora Grénlands, p. 6, pl. II, f. 6, 7.

' Locality : Erikson’s coal mine.

This species is represented by a
single spéeimen of a part of the frond,
found in the light-grey sandstone, toge-
ther with some other ferns of the genus.
The frond in this specimen forks twice
and is furnished with narrow linear seg-
ments. On both sides of the midrib the
two rows of sori_are. seen. ~ The fern

Fig. 1. - has so far been recorded only in the
Gleichenia rigida Hr. .
(Sketch made in situ) Kome Beds of Greenland.

2. Gleichenia Zippet (Corpa) HEER.

1846. Pecopteris Zippei, CorpA in REUss, Versteinerungen, p. 95, pl. XLIX
£ 1. ‘

1867. .P. Zippei, UNGER, Kreidepflanzen aus Oesterreich, p. 8 (sep. cop.),
plL II, £ 1. ‘ : .

1868. Qleichenia Zippei, HEER, Fossile Flora der Polarlinder, F. F. A.,
vol. I, p. 79, pl. XLIII, f. 4.
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187'1; "HEer, Flora von Quedlinburg, p-4 pl. I, f1,1b
1874. HEER, Die Kreideflora der arctischen Zone, F. F. A., vol. III, p. 44,
-~ 96, 97, pL IV; V5 VI, £ 1-3; VIIL, £ 25 XXV, f. 1-3; XXVI,

10-13. 4
1876. HEEer, Beitr. zur fuss. Fl. Spltzbelgenq F. F. A, vol. IV, p. 49, pl
XXXII, f. 6, 7.
1882. HEER, Die fossile Flora Gronlands, F. F. A., vol. VI, Abt. 2, p. 36,
pl. IIL. £. 2.

1883. HEER, Flora der Patootschichten, F. F. A., vol. VII, p. 7.

1888. 'VELENovsky, Die Farne der bolimischen Kreldcformatlou, p- 6, pl. III,
£ . : : :

1889. Srur in Toura, Geologische Untersuchungen im Zentr. Balkan, p. 27—

] 29, p. 33.

1896. NEwBERRY, Flora of Amboy Clays, p. 37, pl. IIL, £ 5 b.

1899. Warp, The Cretaceous Formation, p. 664, pl. CLXII, f. 9.

1904. Berry, Additions Flora Matawan Form., p- 67, pl. IV, £ 6.

1905. ZriLLeR, Sur quelques en]i)reillts des végét. supracrét. des Balkans, p. 649.

1906. BEerry, Contrib. to the Flora of the Atlant. Coast, p. 164.

1911.  Berry, The Flora of Raritan Formation, p. 64.

Locality : - Erikson’s coal mine.

This typically Cretaceous and most important form has been
chiefly observed in the light-grey sandstone of this mine, belonging
to the lowest known Cretaceous horizon of Russian Sakhalin, together
with other different species of Gleichenia ferns, partly determined.

This species shows, in some of the impressions, two rows of
sori, one on each side of the midrib. G. Zippei is represented in”
all Cretaceous floras of Greenland, from Kome up to Patoot. In
North America, it was recognized in floras from the Black Hills
up to Raritan, Dakota and Magothy of Delaware and ‘\TeW -Jersey,
besides in the Upper Cretaceous of the West. In Eulope, the
same species was observed in the Cenomanian of Bohemia and in
the Senonian of Saxony, Bulgaria and Bohemia. .
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3 Glawhenia sp. (Subgenus Euglezchema) ;
Locahty Emk%on coal mine. .

This specimen, showmd a single sorus on each secment is' to
be properly put into the subgenus- Eugleichenia. Glezch_ema ner-
vosa® i most clossly allied, in form to 6u1{ specimen. Though
previously regarded by HEEr as Eugleibhenia, it was afterwards
separated by  himself” from this subgenus, for which feasqn the
comparison with ‘G. nervosa of our real Kugleichenia may not be
. admitted. From the very similar species G. Nordenskigldii Hr.”
and G. rotula Hr.” our species differs by ’.thels.eg‘ments attached
on their_' eﬁti-re base, which is not contracted above it as }in these
~ species, which are, moreover, furnished with- a single sorus only
in exceptional cases. The true species of Hugleichenia, namely, G.
acutipennis,” G. delicatula,” and G. micromera” are quite different
from our 4species. G. optabilis® seems to be more allied with it,
but is represented only by specimens t0o fragmentary to speak of
real identity. Probably it may later appear adv1sable to separate
our fossil as a new partlcular species.

' 4, Dicksonia Mamiyai 1. sp.
Locality : Sea-shore at Mgach. -
A single plite of shale shows a part of the pinna or the -

frond with narrow lanceolate pinnules bearing triangular segments
stretched forward. The sori are disposed on the proximal edge of

1) Heer (1874),
2) Heer (1882), .
3) Heer (1874), p. 50, pl. IX, f. 6-12; id. (1882) p. 8, pl. I, £. 1.

4) Heer (1874), p. 48, pl. VIII, £ 4, 5 IX, £ 1-4.; id. (1882) p. ‘8- pl o, £ 8. -

p. 53, pl. XI, £. 3-6.
P
P
. P
5) Heer (1874), p. 53, pl. X, f. 12; id. (1882), p. 9.
P
P
P

. 8.

6) Hesr (1874), p. 54, pL IX, £. 11; X, £ 16, 17; id. (1882) p. 9.
7) Hzme (1874), p. 55, pl. X, £ 14, 15; id. (1882)7p. 9.
8) Hsze (1880), p. 5, pl I, £ 13; id. (1882) p. 9.-
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segments in the bottom of the sinus between them, The nerves
of segments run forward making an acute angle. Closely allied to
the present species in form of frond and the position of sori is
Dicksoniopteris vernonensis (WARD) Berry” from the Potomac, which
has been compared by Berry with Dicksonia bellidula HR.,” from
which our species differs by sori being found strictly on the edge
of the segments, as in some Jurassic Coniopteris. In the same
point, our species resembles Dicksonia concinna HEEr® of the
Coniopteris type from the Jurassic of the Amur river.

5. Asplenium Dicksonianum HEER.

1874. Heer, Die Kreideflora der arct. Zone, F. F. A. vol. III, part 2,
p- 31, t. I, f. 1-5. '

1882. HEER, Die fossile Flora Gronlands, F. F. A. vol. VI, part 2, p 3,

' t. IT, f. 2, 2 b; p. 33, t. XXXII, f. 1-8.

1883. DawsoN, On the Cretaceous and Tertiary Floras of British Columbia
and the North West Territory, p. 11.

1886. DAwsoN,  On the Mesozoic Floras of the Rocky Mountains Region of
Canada p. 5, pl. IIT, £. 1.

1886. DawsoxN, Annual Report Canad. Geol. Survey, p. 76..

1892. LEsQuEreUX, Flora of the Dakota Group, p. 24, pl. I, f. 1, 1 a.

1893. DawsoN, On the Correlation of early Cretaceous Floras in Canada and
in United States, p. 91. )

1894. WaRrD, The Cretaceous Rims of Black Hills, p. 259, 261.

1895. NEWBERRY, The Flora of the Amboy Clays, p. 39, pl. I, £f. 6, 7; II,
f. 1-8; III f. 3. ’

1899. FoNTAINE, in WARD’s 19th Annual Report, p. 664, pl. CLXII, f. 6-8.

1899. Warp, The Cretaceous Formation of the Black Hills, p. 704, pl
CLXX, f. 1.

1) Berry (1911 ¢), p. 23, pl. XXVIIJ, £ 3, 4.
2) Heer (1874), p. 35, pl. II, £ 17 ¢, 17 d; XI, £ 8; Heer (1832), p. 1; Heer (1883), p.
173. o '

3) Heer (1876 b), p. 87, pl. XVI, £, 1-7.
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1902, Kurrz, Contributiones a la Palacophytologia Argentina. II: Sobre la
existencia de una Dakota Flora en la Patagonia Austro-Occidental,
p- 49.
1911, - BeERRY, The Flora of the Rarlban Formation, p. 68 pl V f. 34
1914. KRYSH’lOFOVICH The discovery of the Angiosperm Flora in the
-Cretaceous of Ural province,-p. 605, f. 2.
Locality : Erikson’s coal inine ; Petrovsky’s coal mine; |
sea-shore at Mgach, etc. .
‘Among the numerous ferns in our collection partly still - undeter-
mmed we can easily recognize A. Dwksomanum, which is quite com-
mon in Kome and. Atane Beds, as well as in the Lower Cretaceous
and the Dakota (Fo'rmation of N. America, besides the Cenoni-~
anian of Western Europe and Russia. Prof. BErry® expressed the
opinion, that sdme specimens of Asplem'um- Dicksonianum described
by Dawsox from Canada and by HEeer from Greenland, should be
referred to Thyrsopteris Goeppertii (SOHEﬁK) in the new sense of
BerrY, embracing some’ species . of the Potomac, also in the
Wealden of Europe and the Lower Cretaceous in Japan. He puts
into the latter species also Thyrsopteris varians Foxr., under which
name SHIMOTOMAI-TANAKADATE recorded only in litteris, a fern from
Makai in Japanese Sakhalin (upper part of the Lower Division of
the Cretaceous in S. Sachalin).

6. [Pecopteris bohemica CORDA.

X

X

1846. Corpa, in  Reuss Versteinerungen, p. 95, pl. XLIX,

OO

o £ 1.

: 1874. Heer, Die Kreideflora der arctischen Zone, p 96, pl
Fig. 2. . XXVILf17ad. _
Pecopteris  1882." HEER, Die fossile Flora Gronlands, p. 35, t. XXXVI, f.
bohemica 92 b.

Corpa.

Locality : Sea-shore at Mgach.

1) Bemry (1911 b), p. 327.



32 _© . Art 8.—A. Eryshtofovieh:

Many pieces about 1-2 em. ‘in length, of the narrow s‘egmeﬁts‘
\n'ear' 3 mm. in width with two longitudinal series of round sori,
are scen on some plates of shale. The width of segments cor-
responds more t0 that of Bohemian than of Greenlandian specimens
but no ‘compléte pmnula ‘has been observed hitherto.

This type is allied to genus Matonidium by the position of
its sori and the presence of a central hole in it but rather to
Laccopte}'is by their round form.

' The edge of the segment is crenate, a little more than. 1s
ﬁcrtued by HEER, but possibly that comes chiefly from the con-
traction of the soft tissue between the rigid sori.

"~ The fern has been recorded from the Atane Bed and Untere
Quadersandstein of Bohemia and Saxony (Niederschona).

7. Pecopteris virginiensis FONTAINE.

1889 (1890). FonrtaiNg, The Potomac. Flora, p. 82, pl VIII, f. 1-7; IX,
f. 1-6; XXIYV, f, 2; CLXIX, f. 3.

1894. YOKOHAMA (cf.), Mesozoic Plants from Kozuke, Kii, Awa and Tosa,
p- 220, pl. XXIV, fig. 1.

1906. FONTAINE, Report on vdrious collections of Fossil Plants from the
Older Potomac of Virginia and Maryland, in WaRD’s Status of the
Mesozoic Floras, p. 430, 538, pl. CXVI fig. 3, 4.

Locality : Sea-shore at Mgach.

“On several plates of shale from this locality parts of the frond
are seen, with pinnules tapering to the top and slightly acute-
dentate on the edge; the frond is either quite identical with or
closely allied to the Virginian species. Phegopteris Kornerupiz’ Hr.”
from the Patoot Bed is nearly similar, but Hzer’s “sketch, which
is rather incomplete, shows crenate pinnules instead of dentate.

1) Hems (1883), p. 3, pl. XLIX, £. 3, 3 b.
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- Recently Brrry,” taking together many of FONTAINE'S original
types from'the Potomac, tried to include the present species in the
widespread Mesozoic type Cladophlebis Browniana Duxk. sp.,. whose
figures in his last work (t. XXIX, f. 1, 2) quite coincide with our
fern.. But owing to the lack of sufficient material in hand, I can
.not confirm the full identity of C. Browniana in its original type.
_with P. virginiensis Foxt. ;. P. ¢f. virginiensis was also recorded
by Prof. Yokovama® in the Lower. Cretaceous of Awa province,
together with a typical specimen of C. Browniana, which was ob-
~served in the Potomac Group including the Patapsco Formation,
also in the Neocomian of Japan and the Gyliakian of Sakhalin.

8. Pteris frigidad HEer.

1882. HEeEr, Die fossile Flora Groénlands, I. Theil, p.
3 and 25, pl. I, £.13; VL, f. 5b; X, f. 1-4;
XI; XTI, £.2; XIII, f. 2; XVII, £. 2; XVIII,
f. 10b. , :

1883. HEER, Die foss. Fl.-Gronlands, II. Theil, p..51,
pl. CII, f. 8, 8.

1888.. VELENOVSKY, Die Farne der bohm. Kreideform.,

’ p. 14, pl. IV, f. 1-4.

1914.. KrysuTorovicH, The discovery of the Angio-

| sﬁerm, Flora in the Cretaceous of Ural Province,-

p- 605, f. 1,

Locality : Sea-shore at Mgach.

This typical fern, with large dentate seg-

ments in well developed specimens, was found

abundantly at Mgach.

Fig. 8.
Pteris frigida Heee. - The lateral nerves of segments fork only

1) Berry (1911 b), p..321.
2) *Yorovama (1894), p. 220, pl. XXIV, f. 1.
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once, except the first distal one, of which the ' first branch' forks
once more. . o T L

This species ‘is very abundant in the Atane Bed, but-scarce
in Kome. Heer has described it also from the Beds of Igdlokun-
guak in Greenland, but regarded it as Tertiary. Its true age -is
not yet well known, as the specimens have been found by :StEEN-
sTREUP only in pebbles, whose geological origin has not been: exactly
ascertained. The species was-also recorded by me from the Ural
Province, and by some. other authors from the Cenomanian of
Bohemia. Several other ferns recorded under different names,
such as P. sithensis Hr.,” Pecopteris denticulata Hr.,> seem to be
closely allied to the present form. Besides, DawsoN remarked its
close resemblance to .Cladophlebis vancouveriana Daws.”

9. : Stenopteris Jimboi n. sp.
Locality : Sea-shore at Mgach.

The surface of some plates of shale from this
locality is i‘ichly covered with narrow forking
fronds, resembling those of S. wirginica Font.”

Until now only a few species of Stenopteris
have been recorded. S. desmomera Sar.” has been
described from the Kimmeridgian of Lyon and S.

., Fig. 4
*"Stenopteris Jimbdi

n. sp. cretacea. Horrick® -from the Upper Cretaceous of
(Sketch made v srrU)

Colorado. Full analysis and discussion of these
species will be made after a more - complete study of our
material. ' '

1) Heer (1869 b), p. 21, pl. I, £ 7a.” -~~~

2) Hzer (1874), p. 95, pl. XXVL, £ 7. |

3) Dawson (1893 b), p. 55, pl. V, £. 4, 5.

4) Fonrane (1889), p. 112, pl. XXI, £. 8.

5) SaporTa (1873), p. 292, pl. XXXII, £ 1,2; XXHI, £ 1. .°
6) Horticr (1902 b), p. 148, pl. III, £ 2.
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c 100 Sayenoptqr@ vdriabiii.é (VEL) VELENO‘VsKVS_(.

:"18851.7 lemnfeldm udridliilis, A% ELEN(iVSI{Y, Die .Gymhospermén_ der 'bohmischen
" - Kreideformation, p. 6, pL IT, . 1-5; ITL, £ 12~~~
‘1889 -Sagehopteris variabilis, VELEROVSKY, Kvetena ¥éskeho Cenomanu, p. 40.
1902.. T/viﬁnféldia variﬁbilz:s, HOI;LICK, ‘Geological. and Botanical notes : .’Ca':p'e'
¢ . Cod and Chappaquidick Island, Mass., p. 403, pl. XLI, f. 12. .~
1903. Thinnfeldia variabilis, BERRY, The American Spe(;ies“referred to Thinn-
o fe‘ldia, p. 444. T LT e
©1906. - ngq@opteris vaTidbilis,"HOLLIQK, Cretaqeous_F_lora of South New quk
and New England, p. 34, pl. I, £, 99, - - R .

Locality : "Sea-shore at Mgach. .~
- We found, - ‘from ~this locality, -

“several complete leaflets of - this fern,
" 4.5 t0 2.5 cm. in length. - Two of them
‘are mearly quite symmetrical; the

bigger one is oblanceolate, - tapering

slowly foward the base. The median
nerve of the same is distinct only &

- little above - the middle of the whole.
Fig. B. - L , : lehgth. Tn two -other -small leaflets

« Sagenopteris variabilis (Ven) VELEN.  the midrib is very slender and slightly

‘apparent only at the -base. 'The lateral veins, which- are close to-

‘gether, advance under an acute angle and anastomose - into a net-
-work with ~elongate- meshes. Another leaflet” with .an obliquely
cut top does not show »é,_ny' trace ‘of -the midrib, just as shown in
figs. 3 and-4 of VerENovsky (L. c.). - - ”

' The ‘species shows the- following relations to the most common
Cretacéous species. It is entirely different from “Sagenopteris” ellip-
tica FoNT.” which has-long acute-lanceolate leaflets, with a rela-

T e

1) Fonrame (1889), p. 149, pl. XXVIL, £. 9, 11-17,
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tively strong midrib, attaining about 2/3- of the léngth of the leaf-
let. Of the form 'S. latzfolza Fonrt.” which is too h,rcre to com-
pare with our species, being 810 cm. in lenoth only the upper
part of the leaflét was observed. S. mrgmzenms Foxr.” is in a
similarly bad state’ of preservation. The specimens of S. elliptica,
figured by BERrY,® do not show a very great difference, except its
marked acuteness of the top. Sewarp has found resemblance bet-
ween S. virginiensis and the Jurassic S. paucifolia (PHiLr) Warp,
but BeErry” mentioned its greater resemblance to S. Mantellii of
Wealden, having a midrib ‘still less prominent. - '

But perfect identity with our species is observed in S. wvariabilis
of the Cenomanian in Bohemia, ~represent:ed by leaflets of a quite
similar outline, with the midrib slightly prominent only at the base
and branching towards the apex. Moreover, a great similarity is
observed in the assymetrical leaflets of both specimens from these
two localities so very distant from each other. The identification
of this plant by VELENovskY with Thinnfeldia Lesquereuziana was
cancelled in 1889 by himself as quite unfounded. |

I also can confirm the total difference of these two genera
Protophyliocladus (Thinnfeldia) and -Sagenopteris, both represented
in my collections from Russian Sakhalin.

The genus Sagenopteris occurs first in the Triassic and is very -
prominent in the Rhaetic as well as the Jurassic; while the Lower
Cretaceous species are mainly American, except S. Mantellii, which
is widely spread in Europe. S. neocomiensis H. and M.,” of the same
- type, has been recorded from Westphalia, but its .specindens were
too fragmeéntal. In the npper Cretaceous, we have only S. variabilis

1) Fonraine (1889), p. 148, pl. XXVII, £ 10,

2) Fonrame (1889), p. 150, pl. CXXXVII, f. 13; CXXXIX, £ 1.
3) Berry (1911 c), p. 287, fig. 4.

4) Berry (1911 ¢), p. 289.

5) Hosrus and Marck (1880), p. 210, pl. XLIV, f. 194.
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from Bohemia, recorded by HOLLICK also from Chappaquldlck ‘in
New England, together with true Marsilea. The last - locality ap-
peared doubtful to HOLLICK himself, for the state of preservation
was too poor. The resemblance of our species, especially -with
the typical form in the Cenomanian, greatly emphasizes the age
of the bed containing it in Sakhalin. L -

Many other ferns now in our collection in Tokyo, too bé.dly
preserved for identification, contain amdng them some species of
Gleichenia, segments of ferns resembling Sphenoptems Miertschingii
HR.,” a soriferous frond, resembling those of Thyrsopteris capsulifera
VELEN.” (Onychiopsis capsulifera Nat.) The study of the whole
material now lying in . Petrograd, will perhaps add to the present
~ list about fifteen other species. '

CYCADALES.

11, Cycas aff. Steenstrupii HeEr.

1882. HEeER, Die fossile Flora Gronlands, part I., p. 40, pl.' v, £ 1 a, 1b.
1907.  Pseudocycas Steenstrupii, NaTHORST, Paleobotanische Mitteilungen, No.
I, p. & pl-II, £ 10, 11.

Localities: Near Cape Tangi and in some other places,
always in the Gyliakian.

Our specimens of Cycas are very probably identical with the
Cenomanian species of Greenland. Zamites borealis HR.” of Kome,
which is very similar in form, has 4 veins running along each
segment. Though Prof. NarmorsT® has expressed doubt about
the position of C. Steenstrupii in the true Cycas, on account of

1) Heer (1868), p. 87, pl. XLV, £. 9.

2) VELENOVsEY (1888), p. 10, pl. I, £ 6-12. ’
3) Heer (1874 b), p. 66, pl. XIV, £. 13, 14; XV, £. 1, 2; id. (1882), p. 13..
4) NaTrorsT (1907).
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his _obse‘rvatipn of two closcly disposed nerves instead of one, thus:
establishing the new genus Pseudocycas. The representatives of the.
genus Cycas (Pseudocycas) were found in the Senonian and older:
strata - of "Europe as well as Greenland. The present spemes has
been recorded in the Atane bed.

12. Glossozamiites sff. Schenkii Herr.
1874. HEER, Die Kreideflora der arctlschen Zone, F F A vol III part

_ 2p69 pl XVI, f. 5-8. .
1882. HEER, Die foss. Flora Groénlands, F. F. A., vol. VI part 2, p 13

Locahty Near Petrovsky s coal mine, on the tri-- .

. butary of the Kozuhnkma river.

The genus’ Glosso zamites is a typlca,l representatlve of the
Wealden and Lower Cretaceous, but, has not- yet been found in the
Cenomanian. G- Schenkii from Kome differs from G. Hoheneggeri®
ScEENk by having broader segments and more numerous and richly
forking veins, but shows a.close resemblance to our species. G-
Hoheneggem, figured by Prof. YOKOYAMAZ) from the Cretaceous of
Chma, is 1dent1ca.1 with its original type and thus essentially differs
from our specimens. The lack of material prevents our makmg

any more detailed comparison.

13. Nilssonia serbt'ma “HEER.

1878. HEER Miocene Flora der Incel Sakhahn, F. F. A vol. V, part 3,
~p. 19, pl. 11, fig. 1-5. ' I
1878. Nilssonia pigmeea, HEER, ibidem, p. 21, pl I, f. 6, 6b.
Localities: Sea-shore at Mgach ; mouth ‘of Myngidai ; envi-
- rons of Cape Tangi ; Petrovsky’s Coal mine. -

This species, originally described from Sakahlin incorrectly as

1) ScrmENck (1869), p. 9, pl. I, £ 3-8, sub- Podozamifes I‘Iohenegge_ri.
2) Yomovama (1906), p. 37, pl. XIT, . 1, 1a, 5a (67).
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a Tertiary form, has not; yet been mentioned anywhere by another
name. However, with this form N. Jonstrupic HR.” in the Atane’
bed is surely’ closely allied, differing only by a larger size and a
- more entire lamina ; this species has also been recorded: from the
Rydseki Series of Japan -by Yoxovama.” Another affinite type;
Nilssonia “bohemica. VEL® from the Peruc clays is not so large, bub
has a more entire lamina. A more distant resemblance is shown
in the common Wealden and. Neocomian species, N. sckaumburgenéz's
(Duxk.)® NaTh., bearing a mnarrow and. poorly segmented lamina.
To the same .geilus may belong the plant, described by Dawsox
from Nahaimo, as  Macroteniopteris v.an_couverensis Daws.” The
genu_s Nilssonia, taking its origin in the Low_er Mésozoic, is still
qﬁite common in both the Lower and ,MiddIeICretacQous»; but its
occurrence in younger formations is more scanty and belongs often
to regions which are geologically not well studied.” Although its
occurrence, confirmed anatomically in the Upper Cretaceous of
Japan, is beyond any doubt, some leaf impressions, very similaf .
to our Sakhalin species, were kindly shown me by Prof. YAsE from
h1s collection, made long ago, near the Yabari Coal mine in the
provmce of Ishikari, Hokkaido ; it is from the Lower D1V1S1on ‘of
the * Freshwater Tertiary,” which is also Uppel most Cretaceous
Records of Tertiary MNilssonia seem to be always Wlthout
foundatmn. But the great authority of the famous paleobotanist
Herr caused some botanists to believe, that Nilssonia, occurring so
late as in the « _Tertiary ” of Sakhzil_i’n, may have still found asylum
somewhere in thp ﬂderness of south-western China, as have many

1) Heer (1882), p. 44, pl VI, f. 1-6. also N. Gibbsii ’NEWBEBBY (1898), p. 16, pl. XV, £ 2.
2) Yomovama (1894), p. 226, pl. XXV, f. 14,

3) Verewovsky (1885), p. 11, pl. II, f. 25-28.

4) Dunger (1846), p. 15, pl. I, £. 7; 11, £ 1; VI, £ 5-10.

5) Dawson (1893), p. 55, pl. V, £. 1, 2, 3. )

6) Dawson (1883), p. 24, pl. IV, £. 15 bis, 15a.
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6 fossﬂ ” species like Eucomzma, Liriodzndron, Cerczdzphyllum, ete.
Havmc now at hand, in Tokyd, only very poor specimens out- of
our rich collection, I postpone a full description of this species.

Nilssonia in Sakhalin is a type fossil of Gyliakian, but has
not yet'Been actually observed in any other horizon, though in
Hokkaidd the position of this or allied species is. probably some-
what hlgher

GYNKGOALES..

14 and 15, Ginkgo sp. A. and B,
Localities: Sea-shore at Mgach and to the north of it.

Impressions of Ginkgo occur in Sakhalin in the. Gyliakian
Series, as well as in the real Tertiary. Hrer has mentioned
Ginkgo” only from a bed in Mgach, which has now been proved
to be Cretaceous, but not from the true Tertiary at Dui, as I did.
Some of .our Cretaceous specimens are similar to the entire leaves
described by HEERr, but -several others have a more fissed lamina.
The latter therefore may be compared with G. multinervis Hr.?
and the former rather with G. primordialis,” both spe(nes being
from Atane. _ : :

Mr. SmMoToMAT-TANAKADATE recorded, 4n liiteris, two species. of
this genus from the Lower and Upper Divisions of the Cretaceous
of Makai in Japanese Sakhalin, comparing one of them with G.
multinervis Hr., and the other with G. adiantoides Hz., which. is
probably identical with G. primordialis.

~ Besides this Glinkgo, a full description of which I must post-
bpone until a eomplete study of our materials can be made, there
are found among Ginkgoales from the Gryliakiaﬁ some_plants like
Baiera and Ginkgodium. | |

1) Heer (1878 ¢), p. 21, pl. I, £ 7-10.
2) Heer (1882), p. 46, pl. V, f. ¢; VIIL, £. 2b, 3, 4; IX, f. 3b.
3) Heer (1874), p. 100, pl. XXVII, f. 1-3; (1882), p, 47.
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CONIFERALES.
16. Protophyllocladus subintegrifolius (Lesq.) BERRY.

Phyllocladus subintegrifolius, LEsQUEREUX, On some Cretaceous Fossil
Plants from Nebraska, p. 92.

P. subintegr Qfolws LESQUEREUL The Cretaceous Flora, p. 54, pl. T,
fig. 12.

Thinnfeldia Lesquereuziana, HEER, Die fossile Flora Gronlands, part I
F. F. A, vol. VI, part 2. p. 37, pl. XLIV, f. 9, 10; XLVI, f. 11,
12, 12 b.

Phyllocladus  subintegrifolius, LESQUEREUX, The Flora of the Dakota
Group, p. 34, pl. I, f. 12. ) .

Thinnfeldia Lesquereuniana, HoLLick, The Paleontology of the Creta-
ceous Formation on Staten Island, p. 99, pl. III, fig. 6. _
Neweergy, The Flora of Ambgy Clays, p. 59, pl. XI, fig. 1-17.
Thinnfeldia subintegrifolia, KnowLToN, A Catalogue of the Cretaceous

Cand Tertiary Plants of North America, p. 228,

T. subintegrifolia, HoLLicK, Additions to the Paleobotany of the Creta-

ceous Formation on Staten Island, p. 58 and 519, pl. III, f. 4, 5
XXXVI, f. 6. .

T. subintegrifolia, Horrick, Geol. and Botan. 1iotes: Cape Cod and

Chappaquidick Island, Mass. p. 403, pl. XLI, f. 13, 14. '

Protophyllocladus subintegrifolius, BERRY, The American species, referred

- t0 Thinnfeldia, p. 440.

Berry, Additions to the Flora of the Matawan Formation, p. 69, pL
I f 5.

BerrY, The Flora of the Cliffwood Clays, p. 139.

BERRY, Cretaceous Floras in North and South Carolina, New species
of Plants from the Magothy Formation, p. 89-91, fig. 6. .
Horricg, The Cretaceous Flora of Southern New York' and New
England, p. 36, pl. V, f. 1-6. ”
BERRY, Flora of the Raritan Formation, p. 88, pl. IX.

Our collection contains many fine impressions of cladodies,

which measure from 10 to 12 cm. in length and 5 cm. in width in



42 . Art. 8.—A. Kryshtofovich:

the.,upper part, and show the base decided-

- ly cuneate t_owardé the short .petiole. The
true VnatAure of this typical form is still some-
what problematical, though Grymn‘osperxtn‘ in
any case. The plant now in- question was’
described originally as Phyllocladus (. c.) by

- LesquEreux who afterwards put it into’ the
. genus Thinnfeldia, whose systematic position
is also doubtful. Recently Berry, and after
him other authors, has}e put the same plant
in a new genus Protophyllocladus, supposed
to be closely allied to Phyllocladus. o
The cladodies of Protophyllocladus are
cuneate below and fan-shaped above, being
either dentate or dentate-fissed on edge.

- The midrib disappears below the apex, while
the secondary veins are mumerous but in-
disﬁinct on account of the coriaceous con- -

Fig. 6. sistence~ of lamina. The apex is usually
Protophyllocladus subintegrifolius . . .
TP y(LEsQ_) —— obtuse. Some more dissected specimens of

my collection, perhaps, are still more closely allied to P. lobatus
Berey” from the Magothy and the Black Creek, but for -this
identification I need more complete and numerous specimens, al-
though no essential difference in general appearance can be seen.’

The species, which is indeed a type fossil of Gyliakian in
Sakhalin, is considerably limited in its vertical distribution, being
abunda.nﬂy represented in the lower part of the Upper Cretaceous
in North America, as in the Dakota Group of Kansas and Nebraska,
the Raritan Forin?.tion of New-Jersey and Magothy of Maryland

1) Bemsy (1914), p. 17, pl. I0, £ 9-13.
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and N. Jersey,: also’in the Raritan and possibly the- Magothy. too
of Black Island and Staten Island of the. Atlantic Coast.” In Green-
land; this species has been found in an equivalent of-the Gyhaklan
series, that is Atane. Though abundantly found in the Upper
Cfefé.éeous of America and of Greenland, this speCLes is entlrely
Wantlng in Europe as well as in the Lower Cretaceous of its home
ThlS species has therefore found its end in Macrothy But .P. lan-
ceolata KNowL.> was recognized in the Laramie Group of Montana.
The abundant occurrence of P. subintegrifolius in Russian Sakhalin
as a type fossil of the ‘Giyliakian, together with -Nilssonia serotina,
gives us indication of the closest relation of our flora to those in
N. America and in Greenland, but not to any in Europe. This
shows very well the contemporaneity of our flora partly with the

European Cenomanian and partly with its Turonian.

17. Dammara borealis HEER:

1841. ‘“Seed vessels of Coniferous plants,* Hircncock, Final report Geol.
Massachusetts, p- 430, pl. XIX, f. 4, 5. ) '

1882. Dammara borealis, HEER, Fossile Flora Gronlands, part I p- .54, pL
XXYVII, f. 5. : . o : v

1882. Dammara micr olepzs, HEER, Fossde Flora Gronlands, part L., p. 55,
pl. XL, f.'5.

1882. Eucalyptus Gezmtzn, HEER, 1b1dem, p- 93 pl. XLV f 4-9; ; pl
XLVI, {. 12d.

1889. Dammara borealis, VELENOVSKY, Kvetena Yeskeho Cenomanu," p- 7, pk
I, f. 28, 29. ‘ ' ) '

1890. Eucalyptus Geinitzii, Wurre, On Cretaceous Plants from Martha’s-

. Vineyard. _ ) ‘ '

1892. Dammara borealis, HoLLick, The Paleontology of the Cretaceous For—
mation on Staten Island, p. 31, pl. L. f. 17.

1896. NEewsErRY, Flora of Amboy Clays, p. 46, pl. X, f. 8.

" 1) Wb and Exowrrox (1893), p. 49, pl. V, £ 5.
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1902.. Horrick, Geol. and Botan. Notes: Cape Cod and Chappaquidick

- Island, p. 402, pl. XL, f: 6. '

1903, HoLLIck, Fifty fifth. annual report of New York State Museum, for
1901. p. 249.

—_— Dammam CZ iffordiensis, BERRY, The Flora of the Matawan Forma-
tion. p. 61, pl. XLVIIIL, f. 8-11.

1904. Dammara mwrolepzs, Horrick, Additions to the Paleobotany of the
Cretaceoﬁs Formation of Long Island, No. 2, p. 410, pl. LXXI, fig.
9, 10.

1904. Dammara Cl ﬂ*b?dzmszs, B:rry, Additions to the Flora of the Matawan

" "Formation, p. 69, pl. I, f. 11.

1906. Dammara borealis, HoLLICK, Cretaceous Flora of Southern New York,
p. 37, pl. II, fig. 2-11, 12-26, 27a.

1910. BEerry, Contributions to the Mesozoi¢ Fl. of the Atlantic Coastal Plam,
V. N. Carolina, p. 185.

1911. Berry, The Flora of the Raritan Formation, p. 80.

Locality :- Sea-shore at Mgach and to the north of it,

also near Arkovo.

Claviculoid scales of- this plant, - measuring about 1cm. in
length, and very typical of the Middle Cretaceous of Europe,
Greenland and Amerlca, were collected in many pla,ces on the
Western Coast. Their form and size well coincide with those of
the species from the above mentioned countries. Some authors
were of opinion, that the plant with those scales should be put into
Eucalyptus. Others, as Horrick and BErry, have recently insisted,
that it belongs to Coniferse, probably Araucariacece, though pe.rha,ps
not quite: identical with the living genus Dammara. This species
was found first by Hrircucock in the Dakota bed and afterwards
in the Atane, together with D. microlepis. The latter has been
recorded with D. macrosperma, also from Patoot of Greenland ;
being recégnfzed by HeEr in Atane, under the namé of Kucalyptus,
together with Pr. subintegrifolius; and by KRASSER, VELENOVSKY
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“

and” Beyer in the Cenomanian of Bohemia. In the Raritan flora;
so closely allied with the Gyliakian of Sakhalin, this species is
also abundantly represented. ' '

18, Sequom fastigiata (S’lERNB) HEER

1821. Caulerpites fastigiatus, STERNBERG, Versuch einer geognosnsch -botani-
schen Darstellung der Flora der Vorwelt, part II, p. 23.

1825. Thuites alienus, STERNBERG, ibidem, p. XXXVIII, pl. XLV, £. 1.

1869. Sequoia fastigiata, HEER, Flora von Moletein in Mahren, p 11, pL T,

£ 10-13. |

1874. Heer; Kreide-Flora der arctischen Zone, p. 102, 128, pl XXVII f.
5, 6; XXXVIII, f. 12, 18. ‘

1882. HEER, Fossile Flora Gronlands, p. 53, pl. III, f. 7- 9 XVIIL, f. 4;
XXVIII, f. 6. '

1883. HEER, ibidem, part II, p. 15, pl. LI, f. 11, 12; LIII, f. 8, 4.

Locahty Sea-shore at Mo'ach

To this very species of the Middle and Upper Cretaceous of
Europe and Greenland belong some small slender twigs found in
our collection. The same species was recorded also, in. manuseript,
by Dr. Taxakapate at Makai in Japanese Sakhalin, from the uppef
part of the Lower Division of the Cretaceous.

19. Sequoia Reichenbachii (Geix.) HEER.

1842, Araucarites Reichenbachii, GEiNiTz, Characteristik der Schichten und
Petrefacten des siichsisch-bohmischen Kreldegebxrges, p- 98, pl. XXIV
f 4.

1846. Chryptomeria primeva, CoRDA, in REUsS’s Versteinerungen der bshm.

 Kreideformation, p. 89, pl. XLVIII- f. 1-11.

1847. QGeinitzia cretacea, EXDLICHER, Synopsis Conif'erarum, p- 281

1868. Sequoia Reichenbachii, HEER, Die fossﬂe Flora der Polarlinder, p. 83,

' pl. XLIII, fig. 1d, 2b, 5a. °

1869. HEER, Kreideflora von Quedlinburg, p, 9, pl. I, f. 2.
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1874. Heer, Die Kreideflora der arctischen Zone, pp. 77, 101, 126, pl. XII,
' f. Te, 7d; XX, f. 1-83 XXVIII, f. 2; XXXIV, f. 1; XXXVI,
- f. 1-8.
——  LEsQUEREUX, Cretaceous Flora, p. 51, pl I, £ 10, 108, 10D,
1882. HEER, Die fossile Flora Gronlands, part I, p. 52, pl. XXVIIL, f. 7.
1890. FONTAINE, The Potmmc Flom, p- 243, pl CXVIII f. 1, 4; CXIX.
£ 1-5; ete. '
1896. KRASSFR, Kreideflora von Kund%tadt in Mahren, p. 124.
— NEWBERRY Flord of Amboy Clays, p. 49, pl IX, f. 19.
1903. Thie Flora of the Matawan Formatlon, p- 59, pl. XLVIII £ 15-18.
1906. Horrick, The Cretaceous Flora of Southern New York p- 42, pl 11,
- f 40, IOT, £ 4, 5.
1911. BERRY Lower Cretaceous of Maryland, p 444, pl. LXXVII, £. 7.
e (see here the' full list of literature). ' '
1914. Berry, the Upper Cretacegus and Eocene Flofas of South Carolina
and Georgia p. 23, pl. IV, ﬁg 1-4; p. 107. '

Localities Sea-shore, from Mgach to Cape Tangi.

A good number of 1mpresswns of Comferae from the Gyliakian
belongs to this very typically Cretaceous species, broadly distribut-
ed from theflowest to the ui:)pér horizons' of the Crétaceous, both
in Europe and in America, ,

The same species was recognized by SHIMOTOMAI TANAKADATE
‘in Onennai in Japanese Sa,khahn, 1n the lower part of the upper
division of the Cretaceous,

Probably some other specles of the genus will be found in the
other part of our collection, now lying in Petrograd.

20, Séquoid Smittiana HEEr.

1871. HEeER, Forutskickade anmarkmngar ofver Nordgronlands Kntﬂora, P-
. 1181. :
1874. Heeg, Die Kreideflora der arctischen Zone, p. 82, pl. XII f. 10b
XVIL f. 3, 4; XVIIL £ 1b; XX f. 5b, 7c; XXIII, f. 1-6.
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1886... DAwsoN, On the Mesozoic Floras of ‘the Rocky Mountam Reglon of
Canada, p. 9, pl. IT, £f. 7, 7a.

Locality : Cape de la Jonquidre; sea-shore at Mgach.

This species has been -found before mostly in the Loiwer
- Cretaceous. of Greenland -and of the.Rocky Mountains (Kootanie)
of Canada. Dawsow. referred to the same species, specimens of
Sequoia, recorded from Vancouver under.the name . angsdorﬁi,‘
though differing from the latter by a much more luxuriant habitus.
Thus the occurrence of this species, as high up as Orokkian in
Sakhalin is very probable Postponlno any. full discussion about
this species as well, I must remark that Sequoza Smittiana, when
found without any leading species, may cause a misunderstanding
of geological age, on account of 1ts crreat s1m11ar1ty to the Tertlary

Sequoza Langsdorﬁz

| 21 Thuja cretacea (HEER) NEWBERRY

1882, Iibocedrus cretacea, HEFR Die fossile Flora Gronlands, part I p. 49,
pl. XXIX, f. 1-3; XLIII, f..1d.

1896. Thuja cretacea, NEWBERRY, Flora of Amboy Clays, p. 53, pl X, ﬁg.
1, 1a,

1905.. KxowrtoN, Fossil. Plants of the Judlth Rlver Beds, p. 133, pl
XVI, fig. 3a. . . , o

1906. Berry, Contributions to the Mesozow Flora of the Atlantic Coastal
Plain, p. 169.

1911. Berry, The Flora of.the Raritan Formation, p 83.

Localmes Sea-shore at Mgach ; Tymovskaya river ; Erikson’s

coal mine; on the morth of Cape Tangi.

Fragments of small twigs in our collectlon, with four rows of
scaly leaves, belong either to this very species or one closely allied
to it. - 7. cretacea. was recorded before from several Cenomanian
- beds, as the Atane in Greenland, the Judith river. Bed of Montana,

o
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the Magothy TFormation of Delaware and- Maryla,nd and also the
Raritan and Dakota.

MoNOCOTYLEDONES.

On some plates of shale from 'several localities of different
horizons remains are seen, which are either grasses or sedges, all
too badly preserved for determination. ’

DICOTYLEDONES.
22, Populus arctica HEEr.

1868. HEer, Miocene Flora von Nordgrénland, F. F. A. vol. I, p. 100,
pl. IV, f. 624, 7; V; VI, £ 5, 6; VIIL £ 5, 6; XVII, £. 5b, c;
p- 137, pl. pl. XXI, f. 14, 15. ‘

1869. HEER, Contributions to the fossil flora of North Greenland F F. A.
vol. II, p. 469, pl. XLIII, f. 14; L, £ 8b; LIII, £ 4b.

1870. Heer, Die Miocene Flora und Fauna Spitzbergens, ibidem, p. 55, pl.
X, f. 2-7; XI, f. 1; XII, f. 6c.

1871. LESQUEREUX, Annual report, p. 289, 300. Supplement, p. 9. -

1872. Idem, Annual report, p. 358, 401.

1873. Idem, Annual report, p. 406. ) ~

1874. HEER, Nachtrige zur Mioceneén Flora Gronlands, F. F. A., vol. III,
part 3, p. 15, 17, 20, pl. II, f. 20; III, f. 9.

1876. HEER, Beitréige zu foss. Flora Spitzbergens, F. F. A., vol. IV, p. 68,
pl XXXI, f. 2

1878. LiksqueEreux, Contributions to the fossil flora -of the western Territo-
ries, The Tertiary Flora, p. 178, pl. XXIII, f. 1-6.

1878. HEer, Die Miocene Flora des Grinnell-Landes, F. F. A., vol. V, p.
30, pl. V, f. 1. ' :

1878. HEER, Primite florse fossilis sachalinensis, F F. A vol. V, p. 26,
pl. II, f. 1b, III, f. 3a. A '

1878. HEER, Beitrige zur miocenen Flora von Sachalin, F. F. A., vol. V,
part 4, p. 4, pl. I, f. 3, 4. '
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1878. HEER, Beitriige zur fossilen Flora- Sibiriens und des 'Amﬁrlandes; F. F.f
A, vol. V, part 2, p: 35, 49, pl. IX, £ 323 XV, f. 3-5. -
1880. HEER, Nachtrige zur fossilen Flora Grénlands, F. F. A,, vol. VI,
: part 1, .79, pl. IV, £ 1. ’ '
- 1880. HEER, Beitrige zur miocenen Flora von Nord-Canada; F F. A, vol.
VI, part 3, p. 13, pl. I, £ 2¢; II, f. 6, 7. o
1883. HEgrr, Die Tertiire Flora von ‘Grbnland, F. F. A, vol. II, 'p.,7_4,
pl. LXVII, f. 2, 3; XCV], f. 1. C
’ Localities: Cape de Ia Jonquiédre ; near Cape Rogatyi;
sea-shore at Mgach ; the Tymovskaya river.
' » This 'chara_cteristic
species, found in many
arctic floras, is very
abundantly represenﬂed in
Sakhalin, not only in the
~ Orokkian, but in the old‘err
Fig. 7. - - horizon—Gyliakian. This

I"°P“?“S arctica Hzer. same species was recorded
by Heer from Mgach, and as a fact of special interest, he found
it on a plate of shale with impressions of Nilssonia. He, however,
~ believed, that Populus arctica is a typical Tertiary -species, and
that was the reason why he neglected the testimony of Nilssonia,
in favour of the greater antiquity of the flora. He thus put the
whole flora of Sakhalin in the rank of other Arctic Floras, describ-
ed by him as * Tertiary ” and properly « Miocene.” No represen-
tative of ‘this species has been recognized in -the floras of Atane
and Patoot, but the very similar Populus amissa Hw,” that was
compared by Heer himself with P. arctica, was 1'ecqrded from the
Cretaceous of Atane. We must, however, bear in mind, that the
first representative of Populus is found already in the Kome flora.

1) Hems (1883), p. 65, pl. XXVIII, £. 18.
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The true Populus arctica has been found in Atanekerdluk and in
Arctic Canada, both being Tertiary according to Heer. . But already
at that time, Marquis Saporra expressed the opinion about an older
age of the Canadian floras, which was strongly supported by
DawsoN against HErr. SaPorTa’s opinion is in full agreement with
our recent condition of knowledge and was moreover partly con-
firmed by the occurrence of animal fossils. It is very probable, that

P. arctica has already been observed in the Cretaceous of America, |
but treated under some other names, for instance, by Dawsox and
NewsERRY (1898). But there is no question, about the true Cretace-
ous age of this fossil in Mgach. Another and younger horizon, at
Cape de la Jonquiere, well characterized by its fauna, also bears well
preserved specimens of Populus arctica. Consequently, this species,
formerly regarded as decidedly Tertiary, must now be introduced
into the list of Cretaceous plants. In Sakhalin, namely, it occurs
in a flora, older than those elsewhere; though the age of many
other floras believed as Tertiary must be revised. In the Dakota
flora, the genus Populus is represented by some other, but allied,
species. Populus arctica passes' from the Upper Cretaceous of
Arctic, right through into the Laramie of America and the Lower
Tertiary of the high North. It is very important to remark here
in favour of its Cretaceous age rather than the Tertiary, its total
absence in the really Tertiary floras of Dui and Mgach (the latter
contains. Castanea Kubinyi, Comptoniphyllum cf. japonicﬁm, Po-
pulus latior, Carpinus, Alnus etc., which are all characteristic Ter-
tiary species). Under this condition, we can well explain the soli-
tary position of this species among the recent sections of the genus
Populus, while all the other sections of this genus are well repre-
sented in really Tertiary floras. The position and distribution of
this species among the extinct floras of the whole Holarctic Pro-
vince deserves great attontion.
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23 Pbp;clu's‘cf potomacensis WArD.

'1895. Populus potomacenszs, VVARD 15th Ann, Report U. S Geol Surv P
pl. IN. f. 1-3.

——  Populus auriculata, ibidem, p. 356, pl. IV, f. 4,

1906.  Populus potomacenszs, WaRrpD; in Fontaine, Monoorr U. 8. Geol. Surv
vol. XLVIII, (1905), p. 500.

—— P. auriculata, ibidem, p. 499, pl. CX, f. 5.

——  P. menispermoides, ibidem, p. 498, pl. CX, f. 2 (non 3, 4)..

1911. P potomacenszs, BERRY Lower Cretaceous, p. 458, pl. LXXXI, f. 1 le.

Locallty Erikson’s coal mine; ; the Pilénga Pass.

Among our collections, we observe together with remains of
ferns, small leaf impressions with a tender consistence, orbicular
or ovate in .outline and ‘cordate at the base. The margin of the
leaves is slightly crenulate. Our leaf may be compared with
Populus potomacensis WarD from the Patapsco Formation.

This species seems to extend in Russian Sakhalin from the
lower Series into the Gyliakian. -

24, Cocculus aff. extinctus VELENOVSKY.

1887. VELENOVsKY, Die Flora der bohmischen
Kreideformation, 4. Theil, p. 3, pl. VI
(XXXIX), fig. 1, 3.

"Locality : Sea-shore at Mgach.

To this species, recorded orginally from
the Cenomanian of Bohemia, some leaves
are very closely allied, about 6 cm. in length
and 31 cm. in width, ovate in outline and

Fig. 8. showing thin basal nerves. Ficus ovatifolia
Cocculus aff. extinctus VereN. Bppry® which is also similar in general

1) Berry (1911), p. 123, pl. XII, f. 3.



52 , Art, 8—A. Eryshtofovich :

outline and nervation with our species, is at once distinguished,
however, by the Tertiary veins making network with rectangular
meshes, instead of the only tender polygonal ones in ours.

25. Credneria aoff. integerrima ZENKER.

1833. ZENKER, Beitrige zur Naturgeschichte der Urwelt, p- 17, pl. II, fig. 1.

1858. STIEHLER, Beitriige zur Kenntniss der vorweltlichen Flora, p. 64, t.
IX, f. 2, 3.

1874. HzEr, Kreideflora der arctischen Zone, p. 711,.t. XXXII1, f. 20, 21.

1882. HEER, Die fossile Flora Gronlands, p. 78, pl. XXXVI, f. 4.

Locality : Sea-shore at Mgach.
Of this species there is a single leaf, only
2.5 cm. in length and 20 em. in width, and with

the midrib stout enough below the point of origin
of the basal secondary nerves. These nerves are

found two on each side of the midrib. The mar-

Fig. 9. . . . . .
Cred;eria off. gin of the leaf is quite entire and the outline

integerrima Zexs. proadly ovate. The lamina is a little decmrrent.

The original European species shows very large leaves, but smaller

specimens were figured by HeEkr, especially in his fig. 21 (L c.),
though our leaf is still smaller. The species was recorded from
the Atane in Greenland and the Senonian of Europe.

- 26. Credneria sp.
Locality : Near Petrovsky’s coal mine.
Some perfectly preserved impressions of exceedingly large

leaves, found here in abundance; may be referred either to the '
species above described or one closely allied to it.
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27. Platanus sp.
Locality : Sea-shore 1o the >north of Mgach, besides other };Iaces

Some of the large leaves in our collections seem to be allied
to Platanus Heeri” Whlch is qtute common in the Arctic Cretaceous
(Atane) and in the Dakota Formation. Platanus rhomboidea VELEN.?
and Pl Velenovskyana Krasser” of the. Earopean Cenomanian are
similar to this species. Platanus Velenovskyana was recorded by me
from the Southern Ural.® P. Heeri was mentioned by Romaxowsky >
as the single representative of the Cretaceous flora in the Semi-
palatinsk Province, - Tarkestan, and also determined by me in the
Upper Cretaceous of the Amur river.

28, Bauhinia cretacea NEWBERRY.

1886. NEWBERRY, Bauhinia cretacea, nov. sp., p. 77, pl. LVL, f. 5

1895. NEWBERRY, the Flora of Amboy Clays, p. 91, pl XLHI f 1-4;
XL1V, f. 1-3.

1911. "Berry, Flora of Raritan Formation, p- 162, t. XIX, f. 3.
' Locdlity: Sea-shore at Mgach.

~ There is only one impression of this leaf,

showing a peculiar character. The leaf is

circular in general outline, deeply bilobate

with the sinus surpassing '2/3 of its length.

The midrib is slender and runs in the direc-

- Fig. 10. tion of. tﬁe median 'sinus, the lateral nerves
Bauhinia cretacen Nmws.  gre stronger than the midrib, and fork several

- times. NEWBERRY speaks of the great similarity of this form with

1) LEesQuerEvx (1874), p. 70, pl. VIII, £, 4; IX, f. 1, 2.

2) VeLeNovsky (1889), p. 17, pL II, f. 10; VL £. 2, 3.

3) XKrasser (1896), p. 138, pl. XV, £. 2.

4) KrysHTOFOVICH (1914), p. 607, pl. I, £5, 6. ’ -
5) RomaNowsky (1890), p.-139. .
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some living species of the same genus. This and another species
are common in the Raritan Formation® A few other species were
recorded by BeErry in the Magothy and in the Tuscaloosa For-
mation of Alabama.” Excluding the Tertiary species, this genus
was recognized in Europe as Phyllites bipartitus VELEN. from the
Cenomanian of Bohemia.® A leaf of similar shape but quite dif-
ferent mervation was described by HErr as Diphyllites membrana-
ceus,” from the Patoot Beds of Greenland. '

2’

29, Celastrophyllum Yokoyamai n. sp.

Locality :  Sea coast of Mgach.

Only a middle part of an
elliptic leaf of considerable size
was fouhd, not less than 10 cm. in
length and 5-5% em. in width. The
midrib is stout, but the most
characteristic feature of the leaf is

N a fine obtuse-serrate margin and a
“ ) : very slender homogeneous network
of nerves, without a clear distinction
Fig. 11. " of the secondary and minor veins.

Celastrophyllum Yokoyamai n. sp. Of the ‘three SpGCiGS, C. grandz’-
Folium,® C. decurrens® and C. undulatum® of the Dakota Group,
which seem allied to one another, our species is first of all quite
different from C. decurrens, showing similarly'. serrate leaves with a

1) Berry (1911), p. 163.

2) Berry (1908), p. 218, £. 3.

3) VeLeNovsky (1885), p. 12, pl. VI, £ 4.

4) Hzsr (1883), p. 45, pl. LX, £. 4a.

5) NewsErry (1895), p. 104, pl. XXI, f. 14 etc. ‘

6) Idém, p. 100, pl. XIV, £ 8-17, sub. C. angustifolivm; Berry (1911), p. 176, pl. XXII,
f. 8. -
7) Newserry (1895), p. 102, pl. XXXVIII, £. 1-3.
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network of slender veins, but dlstmorulshed by its narrow lanceolate
outline. The other -two species are - more ‘similar to ours in
outline and size of leaf; but C. undulatum is distinguished' from
ours by bigger teeth of the undulate margin, and C. grdndféfolium
by showing a coarse quadrangular reticulation of tertiary veins
between the laterals. Converging with some species of Celastro-.
phyllum in several features, our specimen posséss‘es an essential
difference to warrant the establishment of a new species. But the
real generic position of it and of all allied types is still a broad
question, because, for instance, a quite similar leaf was described
as Ternstroemia crassipes Vel. by VELENovskY”, mentioning the close
resemblance of it with Camellia japonica (tsubaki), and still more
with Ternstroemia dentata Sw. (the same family) from Guyana.
For lack of sufficient specimens of our type, I must limit myself
to the above comparison. I must also mention here, that some
impressions, described as Myrica, have several features in common
with ours and with those described as Celastrophyllum.

- 80. Aralia Polevoii n. sp.
Locality : Sea-shore at Mgach ; Petrovsky’s coal mine.

Leaves broadly cordate or orbicular, attaining 8 cm. in.length
‘and 8 cm. in width in broadest part. Base of the leaf slightly
cordate, sinus broadly open, lamina a little decurrent. The limb
.palmately trilobate, " without any subordinate lobes. Median lobe
elliptic, with pointed top and sometimes strictly contracted at the
base.. The lateral lobes are separated from the median by sinuses
iwith rounded bottom, and are curved outward. Primary nerves
three, diverging radially, from one point at the base of leaf,
running directly into the summit of each lobe. From each of the

1) VELENOVSKY (1886), p. 54, pl. XVIII, f. 3, 4; reported also by Toura (1889), p. 33, in
Balkans.
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lateral nerves, a strong
branch goes off from
a very short distance
above the origin of
the necrve. Lateral
basal nerves starting
from the midrib under
an angle of about 30°,
but running afterwards
more outward, under
an angle of about 45°.
These lateral nerves
run in the lobes necarer

to their internal edge ;

the chief external se-

b
MR
(R}

Fig. 12. condary veins, produ-
Aralia Polevoii n. sp. ced by basal nerves,
run nearly at a right angle to the midrib. The secondaries of the
median lobe proceed strictly upward, forming a camptodrome
network near the margin. Petiole long, reaching the whole length
of the limb.

The genus Aralia” is chiefly Cretaceous, though some of the
species still survive now in tropical and subtropical countries. On
account of polymorphy of leaves, Aralia is very often confused
with Sassafras and Cissites, both being also mainly Cretaceous.
The present species, 4. Polevoi, is most closely allied to the fol-
lowing species in the Potomac (Patapsco) Flora: Araliephyllum
magnifolium Foxt.,” A. aceroides Font.,” Aceriphyllum aralioides

1) Berry (1903 b), p. 421.

2) FonTaine (1889), p. 318, pl. CLIX, £. 9, 10; Berry (1911 ¢) p. 491, pl. XOVI, £. 1-5. -
3) Foxramve (1889), p. 319, pl. XCVI, f. 11; CLXII, f. 2.
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. Fonr,” and Hedercephyllum angulatum Font.” All those species
must, according to. Berry,” be united into the single species A.
magnifolium Foxt. The most important coincidence of the Potomae
and Sakhalin leaves is the strictly contracted median lobe and the
broadly cordate form of the base of the limb. But the entire
absence of additional lobes and the more outwardly stretched

lateral lobes, in contrast to the upWard ones of the American -

species, are the characteristic differences. Aralia gramlandica HEER,”
represented in Atane and in Dakota, appears not so closely allied
~ to our species, but a le@.f impression described from Dakota as
Lindera venusta Lesq.” shows a great resemblance to ours, differing
only in having lateral ‘nerves and -lobes- running more *strictly
upward. May it not be regarded as a synonym of A. magnifolia
Foxr.? From the above mentioned, our species seems to be good
enough to be separated under the new name, A. Polevoi; m.

A greater part of the collection of the Mgach flora consists of

its_leaves, which is therefore one of the most important type fossil
of the Gyliakian. ‘ _

» Besides A. groenlandica, A. Ravniana- HR.® was recorded from
" the Atane and A. waigathensis Hr. from the Patoot” Beds, both
being far distant from our Sakhalin type.

3l. Aralia Tikhonovichii n. sp.

Locality : “The sea coast at Mgach.

Leaves palmately decompound, with five leaflets ; leaflets 6, O cm.

to 10.0 cm. in length, and 1.5cm. to 2.0 cm. in width, shortly

1) Foxtamve (1889), p. 321, pl. CLXXIII, £, 8.

2) Fonrame (1889), p. 824, pl. CLXIL, £. 1.

3) Berry (1911 ¢), p. 491, pl. XCVI, f. 1-5.

4) Heer (1882), p. 84, pl. XXXVIT], f. 3; XXXIX, f. 1; XLV, £ 16, 17.
5) LesquEreux (1892), p. 95, pL. XVI, £. 1, 2.

6) Heer (1882), p. 84, pl. XXXVIII, f. 1, 2.

7) Hesn (1883), p. 36, pl. L, £. 5,

-
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petiolate, oblanceolate, taper-
ing to the apex more ab-
ruptly than to the base.
Margin shortly obtuse-cre-
nate-serrate, more evidently
in the upper half and a
little below, becoming quite
entire on the base. The

number of teeth about 10~
14 on each side. Midrib
Fig. 13. stout, secondaries slender

Amlin Tikhonovichii n. sp. “and very slightly evident
among the general network of veins of lower ranks, rising steeply
upward, camptodrome near the edge.

Our species shows closest resemblance with the two Cenoma-
nian species of Bohemia: A. coriacea VEL” and A. (Panaz)
dentifera VEL® The most important difference between them and
ours is in the form of the teeth of margin, which are in ours fine
and well prominent below the middle of leaflet, but in A. coriacea
dentate only at the upper half. In A. dentifera, the teeth descend
almost down to the base, but are longer and less numeérous ‘than
in ours. On account of the above mentioned divergence from the -
European forms, a separate species A. Tikhonovichii m. was esta-
blished. A. coriacea is very abundant in the Bohemian flora, and
our new speéies in the Mgach, although the latter never plays so
important a role in the bed as A. Polevoii.

As more or less similar-to the Aralia of our type, we may
point out some impressions, figured sometimes under quite different

1) Verevovsky (1886), p. 11, pl. I (XVI), f. 1-9; II (XVIM) £. 2; also found in Balkans,
Toura (1889) p. 33. :
2) VeEwovsky (1886), p. 13, pl. II (XVII), f. 8-5.
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géneric names, as Dryandroides or Myrica, which may be quite

identical with Aralia, according to Marquis SarorTa.” Less closely

allied species of Aralia were recorded mostly from the Cehomé.nian‘

in Europe, America and Greenland, and partly from the Senomani

in Earope.
‘ 32. Hedera McClurn HEDR _ .
1868. 'HEER, Miocene Flora wvon Nordgronland F. F. A L p 119, pl
XVIL f. 143, 2¢ 3, 4,5 a :
1869. HeEer, Contributions to the fossil ﬂora of North Greenland p- 476,
pl. LII, f. 8 e. -
1870. Heer, Die Miocene Flora.und Fauna Spltzbergens, p 60, pl }xIII
f. 29-33. :
1876. 'HEER, Beitrige zur fossilen Flora Spltzbergens, p- 78, pl X VIII,
£ 1.2, -
1878.  HEer, Miocene F' Iora der Insel Sachalin, p. 44, pl. VII, f. 9 b.
1880. HEER, Beitrige zur Miocenen Flora von Nord-Canada, p: 16, pl. IIT, f. 5.
1883.

HEER, Die tertlare Flora von Gronland P 117 pl LXVI, f 2.

’ Locahty Cape de Ia Jonquidre. o
' This  Arctic species,
which was regdrded before
as Tertia-ry, can be identiﬁed
with one of -our species,
occurring in .~ the Mgac_h,v
just as I have treated Popu-.
lus arctica in a foregoing

page. Most of the described
floras Which contain the

Fig. 14. ' ful age; but the Morach
Heders McClurii HEER.

flora, from which Hegr has

1) Sarorra (1866), p. 114, pl. VI, £ 1,
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mentioned it, is no doubt Cretaceous. However, I myself found it
only at Cape de la Jonquitre, a little below its Tnoceramus horizon.
The basal nerves, which count five or more, run radially upwards
altogether from the same point at the top of the petiole. The
midrib does not differ essentially from the laterals, and forks
sometimes soon after the origin. The Cretaceous Hedzra cuncata
Hr.” and H. primordialis Sar.” is also not far distant from our
species.  H. McClurii Hr. has until now only been found in
Greenland, Spitzbergen, and on the McKenzie river in Canada.

33. Viburnum Schmidtianum HEER.

1878. HEER, Miocene Flora der Insel Sachalin, p. 43, pl. XI, £ 4-8,
1883. HEER, Die foss. Flora Gronlands, II. Th. IT: F. Foss. Arct., vol.
VII, p. 114, pl. LXXXIX, f. 10; XCIV, f. 4 2 A. K.

Liocality . Cape de la Jonquidre ; Petrovsky’s coal mine.

Impressions, very similar to those described by Hrer from
Mgach and Dui, have now been found in several places. Having
not now at my disposal all I collected, I simply follow the nomen-
clature of Herr. His specimen from Mgach is doubtless Cretaceous ;
but the locality at Dui is very difficult to identify owing to the
indefinite use of this place name. Heer has determined the geo-
logical position as the lowermost Tertiary.' Perhaps his locality
“Dui” (only in this case; because in other cases he called by
this name a locality near Cape Khoinju) here corresponds to the
modern * Cape de la Jonquiére,” that is the place of the * inverted
series” of ScmmIDT.

Heer himself compares the present species with V. Whimpers®

1) SarorTa (1869), p. 200, text-fig. 29-1 and 2; Heer (1882); p. 82, pl. XV, £. 9, 10;
XXIV, £ 6, 7 a; XXVIII, £, 13, 14. .

2) Herr (1882), p. 83, pl. XXVIII, £. 12; XLV, £ 2.

3) Hezr (1869 c), p. 475, pl. XLVI, £. 1 b;.id. (1883), p. 115, pl. CII, £, 13.
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and V. Nordenskioldi; Hz." from Greenland. V. Schmidtianum was
-also recorded from the Hasel Islands. o

Lesquereux has shown the close resemblance of his Vzbumum

~

zneqmlaterale” from the Dakota Group Wlth the present species.

INCERTA SEDIS.
84, MacClintockia sachalinensis n. sp.

" Locality : Tymovskaya Padj near Niklewica’s coal mine.

Leaf small, 2cm. in length and 1.5cm. in
width, broadly ovate or nearly orbicular, margin
- serrate, more distinctly towards the top. From a
point of the base arise the slightly prominent
midrib and basal nerves, forming a slender network

with irregular meshes.
, Fig. 18.
McClintockia sachali-

nensis 1. 8P most wonderful types in the Arctic Flora. HEer

The genus MacC’lmtockza represents one of the

described from Greenland McClintockia cretacea Hr. in  the
Patoot Beds,” and M. appendiculate Hr. in the Atane The
leaves of both have a quitc entire margin, and the latter has
besidés auriculate appendices at the base. Our leaves are,
however, dentate on the upper two thirds of  the margin.
A more close affinity with our fossil is shown by some Arctic
species, treated by Heer as Tertiary. These are M. Lyellii Hzr.”
with narrow lanceolate leaves and M. dentata Hr.® with broader
. leaves ; from both of which our speciés differs by an evidently
* smaller size and a more circular outline, thus separating ours as a

1) Heer (1883), p. 115, pl. XCLL, . 11; XCVI, £. 2.
2) LgesqQuereux (1892), p. 120, pl. XXI, £. 2, 3. .
3) Hems (1882), p. 70, pl. XXXVT, £. 1, 2; XXXVIIL, £ 2, 3, 4, id. (1883), p. 27, pl. LV,
£ 14. .
4) Heer (1882), p. 71, pl. XXXVII, £ 1.
5) Hger (1868), p. 115, pl. XV, f. 1 a, 2; XV, £. 7 a b; XVII 2 a etc.; (1883), p. 95.-
6) Heer (1868), p. 115, pl. XV, . 34; (1869 c), p. 479, pl LII, £ 4-7; (1883) p. 95.
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distinct species. I have mentioned above, that the connection of
our Cretaceous fossils with the Arctic Tertiary is not at all sur-
prising. For instance,” M. trinervis Hr.,” having been previously
observed together with Populus arctica and Hedera McClurii in the
so-called Tertiary‘ of Atanekerdluk, was afterwards recognized by
Dawsox in the Upper Cretaceous Bed of Port McNeil of Vancouver,”
which corresponds to the Nanaimo Group and overlies the Beds of
Quatsino.? ' ' '

. Dawsox" has also” recorded M. eretacea of Patoot from the
Mill-Creek Series in the Cenomanian,” if his determination is correct.
We must also. throw a glance upon the * Miocene” M. tenera He.

from Spitzbergen,” similar with our specimens in size and form.

There are in our collection still very many other dicotyledo-
nous leaves, which represent different species not above mentioned.
But' not having the greater part of our collection at my -disposal,
where these leaves are represented by far more perfect specimens,
I must postpone their determination.

Geological Iustitute
Imperial University

Jan. 22nd, 1918, Toky.

1) Hrmn (1868), p. 115, pl. XV, £ 7-13; (1869 ¢) p. 480, pl. L, £ 12; LI £. 8 .

2) Dawsor (1893), p. 64, pl. X, £, 38.

3) Id. (1890), p. 180.

4) Dawson (1889), p. 13, pL IV, £. 3.

5) Hgeer (1876 a), p. 83, pl. XXI, f. 6.
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