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FOREWORD 

Vestiges of former life preserved in the rocks as 
fossils have long interestqd laymen and aided scientists 
in reconstructing the evbnts through which the earth 
has passed. Fossil plaats are widespread in certain 
formations in Alaska, $nd because of their obvious 
vegetable origin they w& early recognized, collected, 
and studied. Even the bioneer maritime explorers of 
Alaska, in the midst of1 their more immediate tasks, 
found time to collect specimens of rocks and fossils 
from many points and brought them back to be de- 
posited in the museums of the world. Dr. W. H. Dall, 
the earliest American scientist to explore parts of 
Alaska, noted the presence of fossil plank in many 
places, and Prof. I. C. Russell, the first Federal geol- 
ogist to visit Alaska, made several collections of 
fossil plants at  localities on the Yukon. Later, in the 
course of the systematic surveys made by the United 
States Geological Survey, the amount of information 
and of material collected has increased manyfold. The 
resulting data are scattered through many volumes, 
which are not readily accessible, and heretofore many 
of the collections had not been studied and described 
in detail and little attePbpt had been made to discuss 
the broad aspects of certain related groups of rocks. 
To remedy this condition the present volume was un- 
dertaken to present in one place an adequate descrip- 
tion of the fossil plants and general geology of the 
Upper Cretaceous epoch of Alaska. It is planned 
that from time to time similar descriptions of other 
systems or epochs will be prepared, and already Doc- 
tor Hollick has done considerable work on the manu- 
script for a report on the Tertiary floras of Alaska. 

Doctor Hollick began his study of Alaskan floras by 
field examinations at  a number of localities on Yukon 

River in 1903. Since that time he has examined not 
only his own material but also most of the collections 
made by other Alaskan geologists. Doctor Martin 
began his special studies of Alaska Mesozoic stratig- 
raphy nearly 25 years ago, incidentally to his investi- 
gation of the coal and petroleum resources of the Ter- 
~i tory.  As an outcome of that study he has already 
written the most authoritative statement on the gen- 
eral stratigraphy of the Mesozoic rocks of Alaska: 
In which he discusses at  greater length all of the Meso- 
zoic section as well as some of the details of the Upper 
Cretaceous section that are given only in abbreviated 
form in the present volunie. 

Although, as stated before, i t  was intended to make 
this volume complete, its publication has been so slow 
and the accumulation of new data has been so rapid 
that it has been impossible to maintain that ideal. The 
manuscript of the report was cenqdwted-in- 1924,* just- 
about the time that the Geological Survey undertook 
extensive explorations and new investigations i n  
northern Alaska, which have lasted until now and 
have yielded additional Upper Cretaceous plants and 
other fossils. As revision of the manuscript to include 
these results would have still longer delayed publica- 
tion, it has been sent forward without them. It is: 
therefore, complete only for the Upper Cretaceous 
floras and rocks south of the Brooks Range. It should, 
however, serve a useful and instructive purpose in 
bringing together information regarding this interest- 
ing epoch in the earth's history and regarding a group 
of rocks that, are of much economic significance be- 
cause of the coals that are found in them. 

'Martin, G. C., The Mesozoic stratigraphy of Alaska: U. S. -01. 
Survey Bull. 776, 493 pp., 1926. 
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THE UPPER CRETACEOUS FLORAS OF ,ALASKA 
I 

By ARTHUR HOLLICK 

~IEJT~ODTJCTION I I n  1888 a number of notes on and descriptions of 

OBJECT AND $OPE OF THIS PAPER 

The object of this paper is to describe and discuss 
the Upper Cretaceous fleras of Alaska and to correlate 
them as closely as may be with equivalent floras of 
other regions. It is also designed to include references 
to previous records in which the fossil plants were 
mentioned or in which items of geologic importance 
or interest in relation to them were described and 
information regarding facts discovered in recent years, 
together with discussions of their geologic and botanic 
significance. 

PREVIOUS INVESTIG#ITIONS OF ALASKAN UPPER 
CRETACEOUS PLANTS 

HISTORICAL REVIEW OF PERIOD 1850 TO 1900 

I t  is only within the present century that fossil 
plant remains of Cretaceous age were definitely known 
to occur in Alaska, although specimens of Cretaceous 
leaves were collected but not recognized as such a t  the 
time by several explorers before 1900. Certain of 
these specimens, subsequentlJi shown to be of Creta- 
ceous age, were at  first erroneously identified as Ter- 
tiary species ; and other specimens, subsequently deter- 
mined to be of Jurassic age, were a t  fir& tentatively 
identified as Cretaceous species. References to these 
early errors of identification and subsequent correc- 
tions will be cited and discussed in their proper chron- 
ologic sequence. 

During the period from 1850 to 1870 the Tertiary 
Aora of Alaska was described and discussed by Grew- 
ingk, Goeppert, and Weer; but the earliest definite 
reference to the Cretaceous system irl Alaska appears 
to have been made by i~ichwald,l in 1871. No men- 
tion is made, however1 of any Cretaceous species of 
plants, and the inve*rates described as Cretaceous 
are now known to be irf large part Jurassic and prob- 
ably most of the other$ are Tertiary. 

Eichwald, Eduard von, ~ie, .bioc~n- und Kreideformation von Alaska 
und den Aleutischen Inslen : Geognostisch-palaeontologische Bemerk- 
ongen ueber die Halbinsel Qngischlak und die Aleutischen Inseln, 
St. Petersburg, 1871. 

fossil plants, written by Lesquereux and compiled and 
prepared for publication by Knowlton; were issued. 
I n  this paper 10 species are listed from " Cape Lis- 
bourne, Alaska," 8 of which are referred to pre- 
viously described Cretaceous species and 2 are de- 

1 scribed as new, and the opinion is expressed that their 
age is " probably Neocomian." These specimens, how- 
ever, and others collected in the Cape Lisburne region, 
were subsequently studied and described by Fontaine; 
who concluded that " the age of the formation yielding 
the Alaskan fossils, as indicated by them, is not older 

I than the Lower Oolite, and not younger than the 
Lower Cretaceous, but is probably between them"; 
and, on the basis of this conclusion, Ward designated 
the age of the plants as " Jurasso-Cretaceous." 
Knowlton,4 however, determined them, without reser- 
vation, to be Jurassic; and this view was reiterated 
and discussed, with additional supporting data, in a 
subsequent paper." 

1 I n  1890 were published Russell's records of a trip 
made in 1889 from the delta to the headwaters of 
Yukon R i ~ e r . ~  No mention is made of fossil plants, 
but a few specimens were collected, which evidently 
came from the vicinity of Nulato, as indicated by the 
accompanying field labels; and those that are suffi- 
ciently well preserved for satisfactory study have been 
identified as Cretaceous species. (See pp. 83, 85; pl. 
46, figs. 1, 2.) 

I n  1896 Da11 mentioned the occurrence of fossil 
plant remains a t  several localities in the "upper 
Yukon and Nulato " regions, where Cretaceous plants 

'LesquereuZ, Leo, and Knowlton, F. H., Recent determination8 of 
fossil plants from Kentucky, Louisiana, Oregon, California, Alaska, 
Greenland, etc., with descriptions of new species: U. S. Nat. Mus. 
Proc., vol. 11, pp. 11-38, pls. 4-16, 1888. 

'Fontsine, W. M., in Ward, L. F., Status of the Mesozoic floras of 
the United States, second paper: U. S. Geol. Survey Mon. 48, pp. 
153-175, pls. 38-45, 1905. 
' Knowlton, F. H., in Collier, A. J., Geology and coal resources of 

the Cape Lisburne region, Alaska: U. S. Geol. Survey Bull. 278, pp. 
29, 30, 1906. 

6Knowlton, F. H., The Jurassic flora of Cape Lisburne. Alaska: 
U. S. Geol. Survey Prof. Paper 85, pp. 39-64, pls. 5-8, 1914. 

eRussell, I. C., Notes on the surface geology of Alaska: Geol. Soc. 
America Bull., vol. 1, pp. 99-162, pl. 2, 1890. 

?Dall, W. H., Beport on coal and lignite of Alaska: U. S. Geol. 
I Survey Seventeenth Ann. Rept, pt. 1, pp. 763-906, 1896. 



2 THE UPPER CRETACEOUS FLORAS OF ALASKA 

were subsequently collected in abundance. No species 
are mentioned, however: nor are any from this region 
listed in Knowlton's accompanying r e p ~ r t . ~  

A few specimens of fossil leaves were collected by 
Dall, who assured me that these were found at the 
locality described by him as "about 7 miles below 
Nulato," in connection with which he mentionede 
a small bluff * * * at the extreme end of which the sand- 
stones are nearly vertical. Here, between two contorted layers 
of shaly rock, a small coal seam was examined in December, 
1886. * * * The shale contained obscure vegetable re- 
mains. * * * Near Melozikakat the bluffs appear also in 
the left bank. * * * Russell has also noted the leaf beds 
15 or 20 miles below the mouth of the Melozikakat, on the 
right bank of the Yukon. 

In 1898 three of the specimens collected by Dall were 
described and figured by Newberry lo and erroneously 
referred to the Tertiary species Pterwpermites denta- 
tus Heer, probably in deference to the then prevail- 
ing opinion that all the plant-bearing strata of the 
Yukon region were of Tertiary age. These speci- 
mens, however, are now known to represent Cretace- 
ous species. (See p. 86; pl. 58, figs. 1; 2; p. 94, pl. 71, 
figs. 1 ,2;  p. 95, pl.72,figs. 1,2.) 

In  1898 Knowlton l1 gave a list of 10 plant locali- 
ties on Yukon River, with identifications, mostly pro- 
visional, of nine species, all regarded as Tertiary. "A 
small fern somewhat resembling Pecopteris a~cticu 
Heer but probably representing a new species," col- 
lected " below Melozikakat," was thought to be Eocene, 
but inasmuch as this locality is in a region where 
Cretaceous plants only were subsequently found, the 
Cretaceous age of this specimen may be assumed with 
reasonable certainty, although, not having seen the 
specimen, I am unable to determine its specific iden- 
tity. (See p. 3.) Another locality, described as "be- 
low Mission Creek," yielded four species, all of them 
assigned to the Tertiary. This locality, in a general 
way, is within a Cretaceous area, and the probability 
appears to be that the identifications were erroneous, 
as I have carefully examined the specimens included 
in this wllection and find them all to be clearly refer- 
able to Cretaceous species. Unfortunately, however, 
there is no indication as to the particular specimens 
upon which Knowlton based his identifications. 

I n  1900 Schrader l2 noted the finding of Upper Cre- 
taceous invertebrates but did not mention any identi- 

*Knowlton, F. H., Report on the fossil plants collected in Alaska in 
1896, as well as an enumeration of those previously known from the 
same region, with a table showing their relative distribution: Idem. 
pp. 876-891, 1896. 

'Dall, W. H., op. cit., pp. 817, 818. 
Newberry, 3. S., The later extinct floras of North America : U. 8. 

Oeol. Survey Mon. 35, p. 133, pl. 63, flga. 1, 2; pl. M, flg. 4, 1898. 
UKnowlton, F. H., Report on a collection of foasil plants from the 

Yukon River, Alaska, obtained by Mr. J. E. Spun and party durlng the 
summer of 1896, in Spurr, J. 1.. Geology of the Yukon gold dtstrlct. 
Alaska : U. S. Geol. Survey Eighteenth Ann. Bept., pt. 3, pp. 194496,  
1898. 

Schrader, F. C., Preliminary report on a reconnaissance along the 
Chandlar and Koyukuk Rivers, Alaska, in 1899 : U. 8. Qeol. Survey 
!l!wenty-flrst Ann. Rept., pt. 2, pp. 441486, pls. 60-68, 1900. 

fications of fossil plants, although he stated that " such 
fossil plant remains as could be collected were ex- 
amined by Dr. F. H. Knowlton." However, a con- 
siderable wllection was made, and all the definitely 
identifiable material, recently examined, proves to be 
of Cretaceous age. 

From the foregoing historical summary i t  may be 
realized that very little information relating to the 
Cretaceous flora of Alaska was recorded up to the end 
of 1900. 

HI8TORICAL REVIEW OF PERIOD SWSEQUENT TO 1 9 0 0  

In 1902 Collier lS made a geologic reconnaissance of 
the Yukon region and collected fossil plants at  a num- 
ber of localities. The collections were examined by 
Knowlton and later by me. Some were definitely 
identified as consisting of Tertiary species, and others 
were identified as definitely or probably Cretaceous. 
Certain of the collections also contained floral elements 
that appeared to indicate a possible Jurassic age. 

I n  1903 I was detailed to make further investigations 
in the Yukon region, with the special object of making 
collections of fossil plants at all available localities and 
determining, if possible, their correct stratigraphic re- 
lations. One of the results of these investigation~ was 
the collection of a large amount of paleobotanic ma- 
terial at  some 40 localities on the banks of Yukon 
River between Eagle and Anvik, from 24 of which 
Cretaceous plants were identified. 

I n  1907 Atwood made further collections of Creta- 
ceous plant remains at localities on the north bank of 
the Yukon, between Melozi telegraph station and Kal- 
tag, and in 1913 Eakin l4 explored the region between 
Yukon and Koyukuk Rivers and determined the Cre- 
taceous age of extensive rock exposures, in connection 
with which paleobotanic evidence was an important 
factor. Reports by Knowlton on Cretaceous plants 
collected by Atwood in 1907 are included in Eakin's 
discussion of the age and correlation of the Mesozoic 
sedimentary  rock^,'^ and in 1914 Martin collected 
similar material on the south bank of the Yukon a 
short distance below Seventymile Creek. The speci- 
mens included in these several collections, together with 
those collected by Dall, Russell, Spurr, and Schrader, 
previously mentioned, constitute the source of infor- 
mation upon which the description of the Cretaceous 
flora of the Yukon River region is based. 

In  the meantime and also subsequently explorations 
and investigations on the Alaska Peninsula and the 
adjacent mainland, by Martin, Stanton, Stone, Paige, 
Atwood, Eakin, and others, resulted in the collection 
of a large amouht of additional Cretaceous material, 
at  a number of localities between Chignik Bay and 

*Collier, A. 3.. The coal resources of the Yukon, Alaska : U. S. Geol. 
Survey BnU 218, 1903. 

" W i n ,  H. M., The Yukon-Koyukuk region, Alaska : U. S. Geol. 
Survey B+l. 881, 1916. 

"Idem, pp. 47-48. 
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Pavlof Bay. Preliminary reports on certain of these 
collections were made by Knowlton and by me.le 
Later, after more critical examination of all the speci- 
mens in the collections, certain of the identifications 
of species in these preliminary reports were deter- 
mined to be erroneous, and some of the original con- 
clusions in regard to their geologic age were changed 

-or modified. These preliminary reports and recent 
critical examinations of all identifiable specimens in 
the collections have furnished the data for the descrip- 
tion of the Cretaceous flora of the Alaska Peninsula 
region. 

EARLIER LISTS OF SPECIES 

Descriptions .of all the localities where Cretaceous 
plants have been collected, with complete lists of the 
species at each locality as determined by me, are 
given by Martin in the, tables on pages 15-16, 25-31. 
Preliminary lists of the species occurring at some of 
these localities, as determined by Knowlton, have been 
published by several authors. These lists are cited be- 
low, with comments. 

Yukon River, about 25 gbiles below Mission Creek; Spurr, 
1896 (lot 1555). This lot was originally determined to be of 
Tertiary age? but when, subsequently, larger and better col- 
lections from this and near-by localities were examined the 
specimens were identifled as Cretaceous species. 

Yukon River, north bank, 10 miles below Melozi station; 
Atwood, 1907 (lot 4633, original No. 18). Preliminary identifi- 
cations of material from this locality, by ~nowlton," were a s  
follows : 

Ginkgo multinervis Beer. 
Podozamites? sp. 
Dicotyledonous fragments. 

Yukon River, north bank, 12 miles below Melozi station; 
Atwood, 1907 (lot 4634, original No. 20). Preliminary identifi- 
cations of material from this locality, by Knowlton," were as 
follows : 

Platanus heerii Lesquereux. 
Zizyphus sp. 
Quercus sp. 

Yukon River, north bank "below Melozikakat "; Spurr, 
1898. A small collection of fossil plant remains from this 
locality was examined and reported upon by Knowlton," who 
listed them as follows : 

Pecopteris arctica Heer. 
Dicotyledonous leaves, indeterminable. 
Wood. 

I n  regard to these he remarked: "The only form from local- 
i ty 9 (below Melozikakat) that I have been able to determine 
is a small fern somewhat resembling Pecopteris wctica Heer 
but probably representing a new species.'' The type of P e m p  
tsris arotico Heer was based upon a specimen from the Lower 

Cretaceous (Kome beds) of Greenland. The specimen, a s  
figured, is shown associated with a twig of Sequ& r&& 
baohi (Geinitz) Heer, in a single piece of matrix. Heer was 
evidently not certain in regard to the generic or speciflc va- 
lidity of the specimen and remarked, I' 1st der Gleichertia xippei 
ahnlich." He also compared i t  with Peooptaris b o r e d  Brong- 
niart," of which he reproduced Brongniart's figures for com- 
parison," and also figured two specimens from the Kome beds 
that he identified a s  this species. Brongniart's specimens came 
from Greenland, but he was under the impression they were of 
Carboniferous age and hence referred his species to the 
Paleozoic genus Pempteri.9, and this generic name was adopted 
by Heer. Both Peoopteris aroticcl and Pecoptaris boredis are 
suggestive of the genus Glsiche?u@ and they are also similar 
in appearance to A~emia~supercretCM:ea oonfomzis n. var. (see 
p. 40, pl. 1, figs. 6, 7) and i t  appears to be probable that the 
" small fern somewhat resembling Pecopteris arctic%," as iden- 
tified by Knowlton, may have been a specimen of this new 
variety. 

Yukon River, north bank, 5 miles above Louden station 
[Nahochatilton] ; Atwood, 1907 (lots 4635, 4836; original Nos. 
22, 22A). Preliminary identifications of material in lot 4635, 
by Knowlton," were a s  follows : 

Dicksonia? sp. 
Podozamites lanceolatus (Lindley and Hutton). 
Zamites sp. 
Ginkgo sp. 
Sequoia sp. 

Yukon River, north bank, " Fossil Bluff," 4% miles above 
Nahochatilton ; Collier, 1902 (lot 2962 ; original No. 2AC238). 
Lots 2962, 3252, and 3536 represent fossil plants that were all 
collected within the area designated by the locality name 
"Fossil Bluff," and they may be regarded a s  representing a 
phytogeographic unit. Also, the general appearance of the 
matrix is identical in all of the three collections, consisting 
of a fine-grained calcareous sandstone, markedly different from 
any of the sandstones and shales of the plant-bearing beds 
elsewhere in the Yukon River region. The general floral 
facies is identical with that of the other collections from the 
region, but the flora shows a higher percentage of pterido- 
phytes and gymnosperms. This fact may indicate that  these 
three collections represent a horizon that is slightly older than 
any of the others, or that they may represent merely an en- 
vironmental phase of the same period of deposition. 

Yukon River, north bank, a t  Bishop Rock, near the mouth 
of Koyukuk River ; Atwood, 1907 (lot 4637 ; original No. 24)'. 
This is a relatively isolated locality, a t  which only a very small 
collection was made. The matrix in which the plant remains 
occur is a grayish sandstone with a yellowish tinge, similar 
to sandstones a t  several of the localities in the district above 
and below on Yukon River. The plant remains are few, frag- 
mentary, and difficult to identify satisfactorily. A preliminary 
examination of the material by Knowlton" was reported upon 
as follows: '' One specimen only, Saqu@ia subzclata Heer; 
Cretaceous." From a careful examination of all the available 
fossil plant remains the indications appear to be that the plant- 
bearing beds a t  this locality are Upper Cretaceous, and this 

and mineral ;esourc& of parts of the ~ l a s k a  peninsula: u.. S. ~ e o l .  
Survey Bull. 467, pp. 44-45, 46, 64, 56-57, 1911. 

 enow owl ton, F. H., in Spurr, J. E., Geology of the Yukon gold 
district, Alaska: U. S. Geol. survey Eighteenth Ann. Rept., pt. 3, 

Knowlton. F. H.. and ~ o i i i c k .  Arthur. in A ~ W O O ~ .  W. w.. Geology 

p. 194, 1898. 
=Enowlton, F. H., in Eakip, H. M., The Yukon-Koyukuk region, 

Alaska : U. S. Geol. Survey Bull. 631, p. 47, 1916. 
m Idem, p. 48. I 
~Knowlton,  F. H., fn Spurq J. El., op. clt., pp. 194-196. 
* Heer, Oswald, Flora fossilfs arctica, vol. 1, p. 80, pl. 43, Eg. 5b, 

1 view is strengthened by Stanton's identificationsn of upper 
Cretaceous mollusks from the same locality. 

Andreafski River, east bank, 9.2 miles northeast of Andreaf- 
ski: Harrington. 1916 (lot 7259: original No. 136). Prelimi- 

Brongniart, A. T., Histoire des vegetaux fossiles, vol. 1, p. 354, 
pl. 119, Egs. 1, 2, Paris, 1828-1836. 
* Heer, Oswald, op. cit., pl. 1, figs. 13, 14. 
uEnowlton, F. H., in Eakin, EX. M., op. cit., p. 48. 

Idem, R. 48. 
1868. I stanton, T. W., idem, p. 47. 
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Pavlof Bay, east side; Atwood 1908 (lot 5189; Original 
No. 44). This col leeti~n~ in its entirety, includes twb dis- 
tinct lots of specimens, both morded from the same locality. 
Unfortunately all were llsded under one number, and they could 
not be differentiated with certainty. Two kinds of matrix, 
however, may be readily trecognized-a light-gray sandstone, 
similar to that of lot 5186, from Coal BlufP, Herendeen Bay, 
and a darkcolored shale. From a preliminary examination 
of all the material the age of one of the lots was determined 
by Knowlton" as "prob&ly Kenai!' The species listed are, 
with one exception (Pmdw h a y a m  Lesquereux?, see p. 81), 
contained in the sandstone matrix. It is  possible that two 
geologic horizons may be kepresented in the two lots collected 
at this locality and includpd under the one lot number. 

i 

GENERAL DISdUSS10N OF THE FLORAS 

STRATIO~~APHIO RELATIONS 

The Cretaceous flork~ of Alaska, as described and 
discussed in this papa ,  consists of two quite distinct 
groups or assemblages, in each of which a distinguish- 
ing facies may be readily recognized. One is repre- 
sented by the collections from the Yukon River re- 
gion (see fig. I ) ,  and the other by those from the 
Alaska Peninsula region; and an analysis of all the 
%oral elements indicates that each group, .or assem- 
blage of collections, represents a more or less dis- 
tinct geologic horizon-that of the, Yukon River re- 
gion being the older. Further, more tcritical analysis 
shows that the Yukongroup includes three readily dis- 
tinguishable floras-that of the fresh-water shales and 
sandstones, that of the marine shales and sandstones, 
and that of the coal-bearing rocks, as indicated in 
detail in the tables o* distribution on pages 25-31. 

There can be no question that the flora of the Yukon 
River region is early Upper Cretaceous and approxi- 
mately equivalent to that of the Dakota sandstone, 
the number of Lower Cretaceous and late Upper Cre- 
taceous species represented being negligible i11 propor- 
tion to those of early Upper Cretaceous age with which 
they are associated. 

The species that may be regarded as especially in- 
dicative of the flora of the Yukon River region are 
Podowm'tes Zanceolatw (Lindley and Hutton) C. I?. 
W. Braun, which is represented in at  least 11 of the 
collections, and the several species included under the 
genera Credneria, Paraurednmh, Pseudoprotophyl- 
I m ,  and P8eudoaspiidiophyZlum, which are repre- 
sented in 20 or more of the collections. 

The age of the flora of Alaska Peninsula is more 
difficult to determine satisfactorily on account of the 
iarge number (about 75 per cent) of new species and 
the relatively few previously described species that 
are available for diagaostic purposes; but the presence 
of several late Upper Cretaceous species in certain of 
the collections, irresplkctive of any associated early 

~Knowlton,  F. H., in Atwood, W. W., Geology and mineral resource8 
of parts of the Alaska Peninbula: U. S. Geol. Survey Bull. 467, p. 67, 
1911. 

Upper Cretaceous or Lower Cretaceous species, incli- 
cates that, for the most part, the flora is approximately 
of Montana age. , .  . I 

Incidentally, in this connection, it is accepted .as a 
general principle that certain species comrrjonlp re- 
garded as indicative of older geologic horizons occa- 
sionally persist and are elements in the floras of more 
recent horizons, but that the reverse of this principle 
does not hold. 

The species that may be regarded as especially indic- 
ative of the prevailing flora of the Alaska Peninsula 
legion are Nilssonja ~erotina Heer, which is found in 
at least seven of the collections, and Girthgo minor 
Hollick, which is represented in five. 

BOTANIC RELATIONS 

The fossil plants described in this paper include 235 
elements, of which 204 are regarded as species, 17 as 
varieties, and 14 are merely identified generically. 
For convenience, however, the flora will be discussed 
as consisting of 235 species, this term being intended 
10 signify element or entity. 

The Thallophyta and Bryophyta are represented by 
:I single species each, the Pteridophyta by 13, and the 
Spermatophyta by 220. The three phyla first men- 
tioned therefore constitute an insignificant feature of 
the floras, both actually and relatively, and none of the 
species possesses any special biologic or stratigraphic 
significance or importance. 

The Spermatophyta, with a total of 220 species, is 
represented by 88 genera, 47 families, and 26 orders. 
The two classes, Gymnospermae and Angiospermae, 
include, respectively, 15 genera and 47 species, and 73 
genera and 173 species. 

I n  connection with the Gymnospermae the most 
striking feature is the extensive development of the 
genera Nizssonia, Podozamites, and Ginkgo. Opin- 
ions in regard to the probable botanic affiities of the 
genus NiZmonb have shifted a t  times from the cycads 
to the ferns and vice versa, according to the material 
that happened to be available for investigation and 
study; but the generally accepted opinion now is that 
it should be regarded as an extinct cycad genus of 
surficial fernlike appearance, possibly representing 
an extinct order, intermediate between the Cycadales 
and ginkgo ale^.^^ It is not a typical Cretaceous 
genus, as its greatest development was in early 
Mesozoic time. About 80 species had been described, 
of which 33 were regarded as Triassic, 27 as Jurassic, 
and only 20 as Cretaceous ; hence the discovery of five 
species in the Cretaceous flora of Alaska, whereas only 
six species had been previously recorded in the entire 
Cretaceous flora of North America, was a distinct sur- 

SNathorst, A. G., ~ b e r  die Gattung N(le8onia Brongn., mit besondere? 
BerIfcksichtigung schwedischer Arten : K. wvenska Vetensk.-Akad. 
Handl., vol. 43, No. 12, 1909. 
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prise. 3"fit$hec a a n  this, five - o f  the six- pmvjously 
known species were of Lower Cretaceous age,' and 
none were recorded -in the Dakota, Rarifan, or other 
flora of Upper Cretaceous age equivalent to either 
of the regional floras of Alaska. Apparently the 
genus had raisappeared elsewhere on the North 'Ameri- 
can continent at the time when it was still an impor- 
tant element in the Cretaceous flora of Alaska. Four 
of the five species of the genus here described are re- 
garded as new to science. Nilssonia serotina Heer, 
the only one identified as a previously described 
species, possesses the greatest interest, however, and is 

clusionsas to the Tertiary age of NiZssorzia serotina, 
including it without ques t io~-~n the Gyliakian- flora, 
regarded as " Middle Cretaceous." I ts  geographic 
distribution is also of interest, as it appears to be con- 
fined to the Pacific coastal regions of northeastern 
Asia and northwestern North America; and whereas 
it is an abundant and characteristic element in tho 
Cretaceous flora of the Alaska Peninsula region it has 
not been found in any of the collections from the 
Yukon River region. 

The genus P o d o a d e s  has also been a subject of 
discussion in connection with its probable nearest 

F~ausm 1.-Map of Alaska showing general position of localities of Upper Cretaceous plants in the Yukon region ( X )  

worthy of special mention. It was originally de- 
scribed by Heer S6 as Tertiary, from the island of 
Sakhalin, and its discovery in Alaska, associated with 
an apparently Cretaceous flora, was a more or less 
disturbing factor in the early studies of this flora. 
In  1918, however, Kryshtofovich published the re- 
sults of his investigation~ of the stratigraphic rela- 
tions of the plant-bearing beds of Sakhalin and pre- 
sented satisfactory evidence of error in Heer's con- 

Heer. Oswald, Miocene Flora der Insel Bachalin: Flora fosslli8 
arctieti, vol. 6, No. 4, p. 19, pl. 2, flgs. la, 2-6, 1878. 

flKry&tofovich, A. [N.]. On the Cretaceous flora of Rnseian 
lakhalin : Tokyo Imp. Univ. Coll. 8ci. Joor., voL 40, article 8. 1818. 

taxonomic relationships. In  view of the form, ar- 
rangement, and nervation of the leaves, as far as these 
characters alone were studied, relationship with the 
Cycadales was generally accepted as strongly indi- 
cated, although seveal authors suggested its possible 
relationship with the Coniferales, especially with the 
genus Agathis; and Nathorstt8 from a study of organs 
of fructification found in connection with certain Podo- 
mmites leaves, suggested that the genus might repre- 

Nathorst, A. O., ~ b e r  die Oattung Cryoodo&Wm Nathorst nebst 
einigen Bemerkungen Uber Podozamttee: K. svenska Vetensk.-Akad. 
HandL, vol. 46, No. 8 (Palaobot. Witth. lo) ,  1911. 
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unus, 11 ; Credneria, 11 ; and PsewdoprotophylZm, 10. 
The genus Platmus includes three well-known Creta- 
ceous species and eight that are here described as new. 

The extinct genera Credmeria, Paracrednmk, Proto- 
phyZZum,, PseudoprotophyZZum, and Pseudom$dio- 
phyZZum constitute an interesting and noteworthy 
floral group, primarily for the reason that the family 
relationships of none of them have been satisfactorily 
determined; and the investigations of those who have 
studied the species representing the three genera first 
mentioned and the surficially similar genera Pterosper- 

1 ncites, AnisoPh,yZ1unz, and AspidiophyUum have re- 
sulted in relegating one or another, from time to time, 

I to the Moraceae, Urticaceae, Menispermaceae, Platana- 
ceae, Polygonaceae, Hamamelidaceae, Vitaceae, or 
Tiliaceae. The two newly described genera, Pseudo- 
protophyZlzcm and PseudooaspidiophyZZum, fall natur- 
ally into the same category, and for reasons of con- 
renience the five of the above-mentioned genera that 
are represented in the Cretaceous flora of Alaska are 
all grouped together, tentatively, under the Platana- 
ceae, although this may or may not represent their 
correct taxonomic position, either as a group or indi- 
vidually. 

Heer,sg in his discussion of the problematic botanic 
relationships of P t e r o s p d t e s  spectabitis, included 
that genus and also the genus Grewwpsis in the same 
category and remarked as follows: "Die unter dem 
Namen von Pterospermites, Ore&&, ProtophyZZwm 
und Grewiopsis beschreibenen Blatter gehoren sehr 
wahrscheinlich derselben Pflanzengruppe an, doch 
ist ihre systematische Stellung noch zweifelhaft.,' 

The genus Orednerico has been known in America 
heretofore only by two definitely recognized species, 
0. ntacrophyZZa Heer, from the Magothy formation 
of Long Island, N. Y., and C. protophyzloides Knowl- 
ton, from the Vermejo formation of southeastern Colo- 
rado, and three others of doubtful generic identity. 
It was commonly regarded as an Old World type of 
vegetation, and the discovery of 11 new species 
of the genus in Alaska represented an interesting addi- 
tion to our knowledge of its geographic distribution. 
Richter's comprehensive monograph 40 on the genus, 
issued in 1905, may be covulted for information as 
to what was inferred in regard to its botanic status 
and what was known, up to that time, in regard to 
its stratigraphic and areal distribution. 

The genus ~ara&edmmh was not known in America 
prior to the discovery of the four new species in 
Alaska; and these, together with the one in the genus 
ProtophyZZum and the fourteen in the new genera 
PseucEoprotophy~ZZurn and Pseudomp2iophyllumz, to- 

sent an extinct order of plants, intermediate in taxo- 
nomic position between the Cycadales and the Conifer- 

p- - 

" Heer, Oswald, BeitrXge zur miocenen Wora von Nord-Canada : 
Flora fossilis arctica, vol. 6, pt. 1, No. 3, p. 17, 1880. 

*Richter, P. B., Die Gattung Uredneda und einige seltnere 
Pflanzenreste : Beitrage zur Wora der oberen Kreide Quedlinburgs, pt. 
1, Leipzig, 1905. 

ales. Podoaamjtes h o l a t z l s  (Lindley and Hutton) 
C. F. W. Braun, in one or another of its many forms, 
is abundantly r e p r e s e d  in at least eleven of the 
collections from the Yukon River region but is not, 
apparently, an element in  the flora of the Alaska 
Peninsula region. I n  Cretaceous floras elsewhere it 
is only sparingly represented. It occurs in the Ceno- 
manian of Bohemia, the Raritan formation of the 
eastern United States, and the Dakota sandstone of 
Kansas; but its most frequent occurrence, other than 
in the Yukon River region of Alaska, is in connec- 
tion with floras of Jurassic age, especially in the west- 
ern United States, northern Siberia, and S ~ a l b a r d . ~ * ~  
It is a type of vegetation that persisted throughout a 
long period of geologic time and had a geographic dis- 
tribution that was practically world-wide. 

The abundance of the Ginkgoales as an element in 
the Cretaceous flora of Alaska is noteworthy, especi- 
ally in view of the rarity of the genus Ginkgo in Cre- 
taceous floras elsewhere. The Alaska flora has nine 
species referred to this genus, whereas the entire Cre- 
taceous flora of North America, exclusive of Alaska, 
has but seven, and there is none in the relatively equiv- 
alent Dakota and Raritan or in the slightly younger 
Tuscaloosa and Magothy floras. Furthermore, the 
Alaska species include aome that are apparently identi- 
cal with Jurassic types and others that can hardly be 
distinguished from those of Tertiary age. The genus 
apparently persisted and flourished in Alaska after it 
had all but disappeared throughout the continental 
regions to the south and east. 

These three genera4 Niksonia, Podomi tes ,  and 
Gidcgo, represent thrde ancient types of vegetation 
that, in Alaska and nodtheastern Asia, made their last 
stand against unfavordle physiographic and climatic 
changes. The first two were exterminated, but Ginkgo 
survived in Asia in diminished numbers and is repre- 
sented in our existing flora by the one remaining 
species Ginkgo biloba of Japan. 

I n  the Angiospermae the Monocotyledonae are rep- 
resented by only 2 genera and 2 species, the Dicotyle- 
.donae by 171 species, included in 71 genera, 36 fami- 
lies, and 21 orders. The Choripetalae number 156 
species, the Gamopetalae 10, and the ordinal and 
family relationships of 5 species are undetermined. 
The Gamopetalae represent an insignificant element 
in the flora as a whole and in the subclass to which 
they belong. I n  the Choripetalae the Platanales, 
with 41 species, is the largest order, so far as specific 
elements are concerned. It also includes the three 
genera with the largest number of species each-Plat- 

*The group of islands in1 the Arctic Ocean heretofore designated 
" Spitsbergen Archipelago " wtts placed under the dominion of Nomay 
in 1920 by a treaty, and thd name ha8 been changed by Norway to 
Svalbard. (See U. S. Geog. Board Decisions, June 6, 1928.) 

, ~ 
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gether constituke a striking and characteristic florule, 
restricted to the Yukon River region. I n  fact not one 
of 41 species included in the Platanales as a whole has 
thus far been found in the Alaska Peninsula region. 

Next to the Platanales the Ranales, with 18 species, 
is the most abundantly represented order. I n  this 
order the most interesting family is the Nymphaea- 
certe, in which are included one previously described 
genus, Nympkites ,  and tu7o new genera, Cmtdiites 
and Padeorvuphm-ancestors, apparently, of our living 
pond lilies represented by species of Nymphea or 
CastaZicz and Nuphar. 

PHYMGEOGRAPHIC RELATIONS 

An analysis of the 52 existing genera of Sperma- 
tophyta that are included in the flora as a whole indi- 
cates, as its principal phytogeographic feature, that in 
its general facies it is closely comparable with the 
existing flora of the Northern and Western Hemi- 
spheres. Four of these genera (Sequoia, Eicoria, 
Asimina, and Rulac) are restricted in their distribu- 
tion to the North American continent; two (Ginkgo 
and Glyptostrobua) are restricted to eastern Asia; 
four (Twrnion, Taxodium, Magnolia, and B m d n )  are 
restripted to North America and eastern Asia; 15 
(Pinus, Popdus, Juglans, Betula, Quercus, Uhus ,  
Pleanus, Tilia, Aralia, and others) are common to 
IjQbrth".~rnerica and Eurasia; about a dozen others, 
whose distribution is mostly in the equatorial regions, 
such as Piper, Ficus, Cinnamonzwn, Sapindw, Pad- 
Zinia, Ziayphus, S t e r d i a ,  Grezoia, and MyrBane, are 
common to both the Northern and the Southern Hemi- 
spheres; and 11 (Snzilax, Myrica, Urtica, Alnzts, Cus- 
sia, Celastrus, Acer, Sapindus, Rhmmmlus, Vitis, and 
C m )  are extra-equatorial in their northern and 
southern distribution in the Eastern and Western 
IIemispheres. Not a single generic type that is charac- 
teristic of the Southern Hemisphere alone is repre- 
sented, and only seven (Cinnamornurn, L w m ,  Co- 
Zutea, Pdiurms, Grewia, Pterospemm, and Trapa) 
are of strictly Old World distribution. 

I f  the generic elements are analyzed in connection 
with their climatic significance it may be seen that the 
flora as a whole was warm temperate in its major 
fsoies, with a conspicuous representation of subtropi- 
cal and tropical elements. 

It should be borne in mind, however, that inferences 
and conclusions can be satisfactorily based only upon 
such genera as may be identified with existing ones, 
whereas certain of the most abundant and character- 
istic elements of this flora are included in extinct 
genera whose family relationships have not been def- 
initely determined. As examples of such genera may 
be mentioned Nilssonia, Podozanzites, Credmrh, 
Paracredneria, Protophyllum, Psezcdoprotophyllurn, 
and Pseudoaspicliophyllunz, which together include 

about 35 species, OF approximately 15 per cent of the  
iiora. I f  the family relationships of these genera 
could be satiifactorily determined our inferences in 
regard to the number of temperate, subtropical, or 
tropical elements might be materially modified. 

An association of such genera as Ginkgo, Sequoia, 
Eicorh, Popdw,  Bstda,  A l w ,  Platanus, and Acer, 
without the inclusion of others of more tropical dis- 
tribution, would indicate a temperate or north tem- 
perate zone climate, inasmuch as all are characteristic 
of regions in which temperate climatic conditions pre- 
vail, and certain of them, such as Pomlws. Betda. and 
Alnus, include species 'that rangez into' the  kct tic 
zone. On the other hand, however, the same genera 
also include species that range into warm temperate 
or subtropical regions; and the fact that associated 
with them are strictly subtropical and tropical genera, 
such as T a x o d h ,  Ficus, Cinmmrnum, Sapindus, 
l'azlllinia, and StercuZia, and the presumably cycade- 
oid genera Cycadites, Podozanzites, Pterophyllm, 
and Nilssoniaia, none of which include any species that 
is other than tropical or subtropical in its distribu- 
tion, appears Co indicate beyond any reasonable doubt 
that the flora as a whole was representative of a sub- 
tropical climate, approximately equivalent to that of 
the southern United States, northern Mexico, and 
southern Japan a t  the present day. 

I f  there was any climatic difference between the 
period when the earlier floras flourished, as repre- 
tented by those of the Yukon Valley region, and the 
time when the later floras prevailed, in the Alaska 
Peninsula region, the available facts do not afford any 
conclusive evidence. An enumeration of the strictly 
subtropical and tropical elements in the flora of the 
Yukon River region shows 20 species included in 13 
genera, four of which are referable to the Cycadales, 
with seven species, and the others to the genera Ficus, 
with four species; Xap'ndus and Sterezclia, with two 
each; and Piper; Cinmwnornum, PawlZinia, Zizyphus, 
and Myrsine, with one each. I n  the flora of the 
Alaska Peninsula region the equivalent elements are 
represented by 10 species included in 6 genera-the 
Cycadales, one genus, with two species ; Zi~yphus, with 
three; Ficus, with two (one of doubtful validity) ; and 
Pterospermurm, Guujacwm, and Grewia, with one each. 
-4 feature that might be regarded as significant, how- 
ever, is the apparently more extensive development of 
the Cycndales in the Yukon Valley flora. This type of 
vegetation, not only generically but also as an order, is 
so characteristically tropical that the presence of any 
of its elements in a flora at  once proclaims its climatlc 
environment. At the present day the farthest north- 
ward range of the order is represented by one species, 
C'ycas revoluta, in southern Japan, two species of 
IIioon in northern Mexico, and several of Zamia in 
Florida. I t  might therefore be assumed, from this 
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feature alone, that the earlier flora of the Yukon Val- 
ley region was perhaps somewhat more tropical in its 
facies than the later flora of the Alaska Peninsula 
region; but any such assumption should be regarded 
merely as a matter of opinion. It may also be argued 
that the Cretaceous cycadeoid plants, all of them ge- 
nerically different from those now in existence, may 
not have been affected by climatic influences to the 
same extent as the existing genera and species; but 
the general type is so characteristic and is so closely 
similar in both the extinct and living genera that it is 
impossible to think of them as differing from each 
other in any marked degree in any of their essential 
characteristics. 

I n  regard to probable physiographic environment 
very little may be safely inferred from an analysis of 
the flora, except that arid conditions could not have 
prevailed where it flourished, in either of the phyto- 
geographia regions. The general character of the 
arborescent vegetation and the occurrence of ferns and 
hepatics indicate a normal amount of moisture in the 
soil and atmosphere; and the presence of ponds or 
rivers and swamps is indicated by species of Tax- 
odium, Castaliites, Nymphaeites, and Pdeowphar.  
The flora as a whole was of lowland facies; but this 
does not, of course, preclude the existence of a con- 
temporaneous upland fbra of which no remains were 
preserved. Contiguity to bodies of water, especially 
those that are still or relatively still, such as lakes, 
ponds, and estuaries, in which sediments and vegetable 
cl4bris can accumulate, may be regarded as the major 
governing factor in connection with the'preservation 
of plant remains; hence an upland flora, occupying a 
habitat in which that factor did not exist, would prob- 
ably not have many, if any, of its elements represented 
in deposits that contaiqed abundant remains of a con- 
temporaneous lowland flora. 

THE UPPER CHETACEUUS PLANT-BEARING BEDS OF 
dLASKA 

By G~ome C. MARTIN 

SCOPE AND PUBPOSE OP DESCEIPTIOR 

The following account includes a general discussion 
of all the Cretaceous rocks of Alaska and a more de- 
tailed description of the Upper Cretaceous beds which 
have yielded the fossil plants that form the special 
subject of this volume. The general discussion is in- 
tended to show the broader relations, in place, time, 
and method of formation, of the ~~ocks  that contain 
the fossil floras to the; other rocks, especially to the 
other Cretaceous rocks bf the Territory. 

The detailed descripi$ons include, for each district, 
complete references to previous descriptions, most of 
which are scattered through a large number of publi- 
cations dealing chiefly with the general geologic fea- 

tures of mining districts or other regions; a descrip- 
tion of the stratigraphy, which is given in as great de- 
tail as knowledge permits; and a discussion of age and 
correlation, which is based not only on the evidence 
of the fossil plants but on all other available evidence, 
including that of other fossils and of the stratigraphic 
and structural relations. 

THE CRETACEOUS ROCKS OF ALASKA 

DISTRIBUTION 

Cretaceous rocks are widely distributed throughout 
all the major geographic provinces of Alaska and are 
the present surface rocks in several large areas, nota- 
bly in the lower Yukon region and southwestern 
Alaska. A widespread marine transgression in early 
Cretaceous time carried the sea over most if not all of 
the area which is now Alaska. Doubtless the sea 
receded at different times during the Cretaceous pe- 
riod, for the equivalents of some of the characteristic 
major divisions of the Cretaceous have not been recog- 
nized in Alaska, but it must have advanced again from 
time to time, for horizons well distributed throughout 
the Cretaceous are widely represented in the Territory. 
I n  general it is believed that Lower Cretaceous de- 
posits were laid down in all the larger geographic 
provinces but probably not over the entire area of the 
Territory. The extent of the Lower Cretaceous seas, 
so far as known, was not limited along the lines of 
any of the existing geographic features. Upper Cre- 
taceous deposits are also widely distributed (see fig. 1) 
and crop out at present over large areas, but there are 
several districts in which Upper Cretaceous rocks are 
not known and, it is believed, were never deposited. 
The Upper Cretaceous marine transgressions were 
probably of lesser extent than those of the Lower Cre- 
taceous and were excluded from most of the areas of 
the present mountain axes as well as from the upper 
parts of the present major valleys. I n  other words, 
the major geographic features seem to have been well 
outlined in Upper Cretaceous time, and the highest 
Cretaceous beds were restricted to coastal belts and to 
the present major valleys and included river deposits, 
and possible lake and land deposits laid down in 
estuaries, valleys, and plains that were the direct pred- 
ecessors of the existing lowlands. 

PRE-CRETACEOUS BASEMENT 

The Upper Jurassic rocks, which normally belong 
immediately beneath the lowest known Cretaceous 
rocks of Alaska, are widely distributed throughout 
certain parts of the Territory, notably along the Pa- 
cific coast. There was a marine transgressiorl in late 
Jurassic time which seemingly carried Upper Juras- 
sic seas and deposits over all of Alaska south of the 
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present axis of the Alaska Range. The sharp restric- 
tion of marine Jurassic deposita to the area south of 
the Alaska Range indicates that there was a shore 
line in about the present position of the Alaska Range 
throughout Jurassic time. The broader extension of 
the Lower Cretaceous sea might be interpreted to 
mean gradual marine transgression beginning in the 
Jurassic, terminating in the Cretaceous, and bridging 
the two systems. As the equivalents of neither the 
highest Jurassic nor the lowest Cretaceous beds of 
other regions have been clearly recognized in Alaska, 
and as the distribution of the Cretaceous rocks is so 
much wider than that of the Jurassic rocks, the writer 
suspects that Jurassic time ended coincidently with 
some violent event which abruptly terminated the 
long-continued stand of the shore along the present 
mountain axis, and that there may be an important 
unrecognized unconformity between the Jurassic and 
Cretaceous, the nonrecognition of unconformity and 
the di5culty of distinguishing the strata and faunas 
being due in part to the undoubted general similari- 
ties and in part to the present lack of critical de- 
tailed studies of the rocks and faunas. 

The lowest known Cretaceous rocks of Alaska, 
south of the Alaska Range, rest on Upper Jurassic 
sediments which are not hiown to have been eroded 
or folded between the date of their deposition and 
that of their covering by the Cretaceous deposits. 
I n  the region north of the Alaska Range the lowest 
known Cretaceous rocks rest on Devonian, Carbon- 
iferous and Triassic sedimentary rocks or on meta- 
morphic rocks of undetermined (probably early 
Paleozoic) age. 

CRETACEOUS STRATIGRAPHIC SEQUFANCE 

The Cretaceous rocks of Alaska com~rise strata be- 
longing in both the Lower and the Upper Cretaceous. 
They include, in addition to the plant-bearing Upper 
Cretaceous strata, which are the special subject of this 
volume, other formations which are not known to con- 
tain fossil plants but of which a consideration is neces- 
sary for a full understanding of the Upper Cretaceous 
plant-bearing beds. A general description of all the 
known Cretaceous rocks of Alaska will accordingly be 
given first, a more complete detailed description of the 
Upper Cretaceous plant-bearing beds being reserved 
for a later section. 

The Lower Cretaceous rocks of Alaska consist of 
shales, sandstones, limestones, and conglomerates, 
which have been recognized at many localities through- 
out much of the Pacific coastal region and of the 
Yukon and Kuskokwim Valleys and at more isolated 
localities in northern Alaska. The rocks that have 
been referred to the Lower Cretaceous include the 
Staniukovich shale and the Herendeen limestone of the 

Alaska Peninsula ; conglomeratic tuff and arkose and 
the overlying Nelchina limestone of the upper Mata- 
nuska Valley; 42 the shale, sandstone, and conglomerate 
of the Kennicott formation of the Chitina Valley; 4S 

some of the AtlceZZa-bearing shale and graywacke of 
Chisana and White Rivers; 44 some of the AuceZZa- 
bearing slate and associated rocks of southeastern 
Alaska ; 45 the AuceZZa-bearing shale and sandstone of 
the upper Yukon 46 and Rampart-Tanana 47 districts; 
the limestone, chert, and arkose of the " Oklune series " 
of the region north of Bristol Bay; '~7 the limestone, 
shale, and sandstone of the Koyukuk group of the 
Royukuk Va l l e~ ; '~  and the sandstone, shale, and con- 
glomerate of the Anaktuvuk group of northern 
Alaska.50 
Ip the Pacific coastal belt the Lower Cretaceous 

rocks rest, for the most part, on Upper Jurassic sedi- 
mentary rocks. In  the interior region, where Jurassic 
rocks are absent, they rest either on Triassic beds, on 
various Paleozoic sedimentary formations, or on 
schists of undetermined age. I n  northern Alaska the 
basal relations of the Cretaceous rocks are not known. 

The Lower Cretaceous rocks contain a scanty ma- 
rine fauna which has not been thoroughly studied but 
which contains two or more species of AuceUa related 
to AuceIla craseicdlis Keyserling and Azccellar p'ochji 
Gabb, together with a few other fossils, most of whicli 
are not known to be characteristic of definite horizons, 

The Upper Cretaceous rocks of Alaska consist of 
shales, sandstones, and conglomerates, some of which 
are marine and some nonmarine. The nonmarine 
rocks contain wal beds and the fossil plants described 
in this volume. The Upper Cretaceous rocks cover 
smaller areas than the Lower Cretaceous rocks but 
fievertheless are widely distributed throughout many 

1 parts of the Territory, including much of the Pacific 

UAtwood, W. W., Geology and mineral resources of parts of the 
Alaska Peninsula: U. 9. Geol. Survey Bull. 467, pp. 25, 38-41, pl. 8, 
1911. 

"Paige, Sidney, and Knopf, Adolph, Geologic reconnaissance in the 
Matanuska and Talkeetna Basins, Alaska: U. S. Geol. Survey Bull. 
327, p. 10, pl. 2, 1907. 

aMofflt, R. H., and Capps, S. R., Geology and mineral resources of  
the Nizina district, Alaska: U. S. Geol. Survey Bull. 448, pp. 31-43, 
1911. Mofflt, B. H., The upper Chitina Valley, Alaska: U. S. Geol. 
Survey Bull. 676, pp. 2 7 4 6 ,  1918. 

U Capps, S. R., The Chisana-White River district, Alaska : U. S. Geol. 
Survey Bull. 630, pp. 29, 47-63, pl. 2, 1916. 
a Wright, C. W., A recollnaissance of Admiralty Island: U. S. Geol. 

Survey Bull. 287, pp. 143-144, 1906. 
*Brooks, A. IS., and Kindle, E. M., Paleozoic and associated rocks 

of the upper Yukon, Alaska: Geol. Soc. America Bull., vol. 19, pp. 
306-307, 1'208. 

'TEakin, H. M., A geologic reconnaissance of a part of the Rampart 
quadrangle, Alaska: U. S. Geol. Survey Bull. 536, pp. 20-21, 1913. 

Spurr, J. E., A reconnaissance in southwestern Alaska in 1898. 
U. S. Qeol. Survey Twentieth Ann. Rept., pt. 7, pp. 133-134, 163469,  
181-182, 1900. 

@ Schrader, R. C., A reconnaissance in northern Alaska : U. 5. Geol. 
Survey Prof. Paper 20, pp. 63, 77, 97, pl. 3, 1904. Smith, P. S., The 
Noatak-Kobuk region, Alaska : U. S. Geol. Survey Bull. 636, pp. 55, 
80-82, 1913. 

w Schrader, F. C., A reconnaissance in northern Alaska : U. S. Geol. 
Survey Prof. ~ h p e r  20, pp. 63, 74-76, pl. 3, 1904. 



THE UPPER CRETICEOUS PLANT-BEARING BEDS O F  ALASKA 11: 

coastal belt exclusive of southeastern Alaska, much of I 
the Yukon and Kuskokwim Valleys, especially in their 
lower and middle parts, and some localities in north- 
ern Alaska. 

The rocks that have been referred to the Upper 
Cretaceous include the marine and terrestrial (coal- 
bearing) &ale, sandstone, and conglomerate of the 
Chignik formation of the Alaska Peninsu1a;l which 
contain some of the fossil plants described in this 
volume; the marine shale and sandstone of the Mats- 
nusl<a formation of the Matanuska Valley; 52 the lna- 
rine shale, sandstone, arkose, and conglomerate of the 
Chitin& Valley; 53 the nenmarine shale and sandstone 
exposed in the banks df the Yukon near Seventy- 

which were previ~usly regarded as Tertiary and 
which contain some of the fossil plants described in 
this volume; a marine sandstone near Wolverine 
Mountain, in the Rampart district; 55 the marine and 
terrestrial (coal-bearing) shale, sandstone, and con- 
&rnerate of the lower Yukon 56 and Nulato-Norton 
Bay 57 districtS, c,mtain some of the fossil plants 
described in this volumq; some of the shale and sand- 
stone of the Innoko Valley ; 58 the sandstone, limestone, 
and shale of the " Holikhuk series " 5 9  and some of the 
rocks of the cLKolmakof series" 60 of the ~ ~ ~ k ~ k ~ i ~  
Valley ; the shale, sandstone, ind  conglomerate of the 
lower Koyukuk Valley ; q1 possibly the shale. sandstone, 
and conglomerate of the B~~~~~~ group of the upper 
Hoyukuk Valley; 62 and the sandstone, limestone, and 
shale of the Nanushuk f~rmation of the Arctic slope.63 

The Upper Cretaceous rocks throughout Alaska rest 
in general upon the Lower Cretaceous At~cella-bearin~ 
beds, except in the lower Yukon region and in parts of 
the neighboring Kuskokwim, lower Koyukok, and 
Norton Sound districts,i where the L~~~~ cretaceous 

" Atwood, W. W., Geolom and mineral resources of parts of the 
Alaska Peninsula : U. S. Geol. Survey Bull. 467, pp. 25, 38--41, pl. 8, 
1911. 

"Martin, G. C., and Katz, F. J., Geology and coal fields of the lower 
Matanuska Valley, Alaska: U. 5. Geol. Survey Bull. 500, pp. 15, 23, 
34-39, PIS. 3, 5, 1912. 

Moat, F. H., The upper ChiXina Valley, Alaska : U. S. Geol. Survey 
Bull. 675, pp. 29-45, 1918. 

M Collier, A. J., The coal r+ources of the yukon, Alaska : U. 5. 
Geol. Survey Bull. 218, p. 28, 1$03. 
" Plindle, L. M., A geologic keconuaissance of the Fairbanks qnad- 

rangle, Alaska: U. s. Geol. Survey ~ ~ 1 1 .  525, pp. 33, 34, 47-48, 1913. 
" Collier, A. J., The coal resources of the Yukon, Alaska : U. S. Geol. 

Survey Bull. 218, pp. 15, 17, 1S20, 46-58, 65, 1903. 
"Smith, P. s., and Eakin, H. ~d., A geologic reconnaissance in 

southeastern Seward Penineula and the Norton Bay-Nulato region, 
Alaska: U. S. Geol. Survey BUP. 449, pp. 54-60, 1911. 

"Eakin, H. M., The ~ditarod-&uby region, Alaska: U. 8. G W ~ .  Survey 
Bull. 578, pp. 23--24, pl. 3, 1914. 

Spurr, J. E., A reconnaissknce in southwestern Alaska in 1898: 
U. 5. aeol. Survey Twentieth Ann. Rept., pt. 7, pp. 125-128, 159-161, 
182, 1900. Smith, P. S., The Lake Clark-central Kuskokwim region, 
Alaska : U. S. Geol. Survey Bulk. 655, pp. 57-84, 1917. 

 purr, J. E., op. cit., pp. 13bii31, 161-1133, 182-183. 
Schrader, F. C., Preliminae report on a reconnaissance along the 

Chandlar and Koyukuk River,, Alaska, in 1899 : U. S. Geol. Snrvey 
Twenty-first Ann. Rept., pt. 2, g. 478, pl. 60, 1900. 

Schrader, F. C., A reconna$sance in northern Alaska : U. S. Geol. 
Survey Prof. Paper 20, PP. 53, 77-79, 97, pl. 3, 1904. 

-Idem, pp. 53, 79-81, pi. a. 

Aucello-bearing beds are absent and the Upper CFe- 
taceous strata rest upon Paleozoic rocks. There are 
of course many localities in other parts of Alaska. 
where the unconformity at the base of the Upper Cre- 
taceous causes the Upper Cretaceous rocks to be in 
stratigraphic contact with other pre-Upper Cretaceous 
formations in addition to the Lower Cretaceous beds.. 

The Upper Cretaceous strata contain two very dis- 
tinct fossil floras described in this volume, one or more 
marine faunas, and some brackish-water or fresh-water 
fossils. The plant-bearing shale and sandstane of the 
lower Yukon region are inim-bedded with strata con- 
taining marine and brackish-water or fresh-water ~ O S -  

sils. This marine fauna has not been exhaustively 
studied but according to Stanton is " probably not 
higher than the middle of the Upper Cretace~us.* 
This determination is in  reasonably close accordance 
with the evidence of the fossil plants, which Hollick 
believes to indicate that the beds are basal Upper Cre- 
taceous, approximately equivalent to the Dakota sand- 
stone. The plant-bearing beds of the Chignik forma- 
tion on the Alaska Peninsula are underlain by and 
interbedded with marine fossi~iferous strata. Most of 
the marine fossils were obtained from the lower mem- 
ber of the Chignik formation-that is, from rocks. 
beneath the plant-bearing beds. This fauna, accord- 
ing to Stanton, is Idated to that of the Chico of Cali- 
fornia. This opinion also is in reasonable accord with 
the evidence of the plants from the overlying beds7 

Hollick believes to be ~ o s s ~ b l y  approximately 
equivalent to the Montana group. 

Marine faunas that are possibly of the same age as 
that of the lower member of the Chignik formation 
but are more extensive, at  least so far as the present 
collections indicake, have been found in sandstone and 
shale of the Matanuska Valley and in the shale a£ 
Young Creek in the Chitina Valley. 

POST-CRETACEOUS COVER 

The beds succeeding the Upper Cretaceous rocks ill: 
the Alaska Peninsula, the Matanuska Valley, the Chi- 
tina Valley, the upper Yukon district, the Rampart- 
Tanana district, and on the Arctic slope are Tertiary 
(probably Eocene) coal-bearing shales, sands.ones, 
and conglomerates with no recognized members of ma- 
rine origin, except at  one locality on the Alaska penin- 
~1:la. I n  the Nutzotin Mountains and in southeastern 
Alaska, where no Upper Cretaceous rocks are known, 
these Tertiary deposits succeed the Lower Cretaceous 

The writer believes that there is uncon- 
formity between the Cretaceous and the Tertiary rocks 
In all these districts. In several of the districts direct 
proof of unconformity is lacking, the Tertiary rocks 
not having been observed in actual contact with the 
Cretaceous rocks. The fact, however, that the Ter- 
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ALASKA PEXIXSULA 

- 
tiary rocks rest upon other than the Cretaceous rocks 
which should normally underlie them is in itself an 
indication of unconformity at the base of the Tertiary. 

I n  late Cretaceous time there was a gradual with- 
drawal of marine waters from the Alaskan region, ac- 
cc~mpanied by the local deposition o-f nonmarine sedi- 
ments containing coal beds and terrestrial plants. This 
movement is believed to have reached its culmination 
at the end of Cretaceous time. The earliest recorded 
event of Tertiary time, except possibly the deposition 
of marine Eocene beds at  one locality on the Alaska 
Peninsula, was the widespread deposition of wholly 
nonmarine strata containing lignite and terrestrial 
plants. These strata may be accompanied by a f e v  
marine sediments, but there is no suggestion of them 
except at  a few localities close to the present shore 
line- Most of the Tertiary coal-bearing rocks of 
Alaska are certainly not interbedded with or under- 
lain by any marine Tertiary deposits. The known ma- 
rine Tertiary beds of Alaska, except possibly the ma- 
r!ne Eocene rocks of the Alaska Peninsula, are chiefly, . 
if not wholly, Younger than the Tertiary coal-bearing 
beds. 

G E N E R A L  F E A T U B E B  

The Lower Cretaceous strata of the Alaska Penin- 
sula overlie the Upper Jurassic rocks with apparent 
conformity. They are known only in the vicinity of 
Herendeen Bay, near the west end of the peninsula. 
Farther east they are absent at some places, as at 
Chignik, where the Upper Cretaceous rocks rest un- 
conformably upon the Upper Jurassic rocks. At 
other places, as along the coast from Cold Bay to Cape 
Douglas, it is highly probable that they are absent, 
although positive proof is lacking. At still other 
places, as along the coast from Chignik Bay to Cold 
Bay and throughout the greater part of the interior 
of the 'peninsula, information is very scanty, and no 
definite statement can be made as to what formations 
are present, although there are reasons for believing 
that there may be areas of Lower Cretaceous rocks. 
The writer believes that the Lower Cretaceous forma- 
tions mere deposited over broad areas in southwestern 
Alaska and that the small size of the areas of their 
present occurrence is due to subsequent erosion or 
burial. 

Upper Cretaceous beds are known at  several locali- 
ties at  both the east and the west ends of the Alaska 

The best known and, so far as present information 
goes, the most complete section of Cretaceous rocks in 
Alaska is on the Alaska Peninsula, where both Lower 
and Upper Cretaceous strata are present and where 
the contacts with the underlying Jurassic and the 
overlying Tertiary beds have been observed. The 
Lower Cretaceous rocks carry marine faunas; the 
Upper Cretaceous beds have yielded not only charac- 

'teristic marine invertebrate fossils but fossil plants. 
The general character and sequence of the Cretaceous 
rocks of the Alaska Peninsula is as follows: 

General section of Crataceous rocks on Alaska Peninsula 
Feet 

Upper Cretaceous (overla n unconformably ( ?) by 
Eocene strata) : 

Chignik formation : 
Upper member (conglomerate, sandstone, 

and shale with marine invertebrates and 
foss:l plants) .......................... 300-500 

Middle member (shale with many coal beds 
and some sandstone ; contains fossil 
plants) ................................ 300-k 

Lower member (shale with marine fossils) 200f 

Peninsula. They overlie the Lower Cretaceous beds 
with a possible unconfqrmity, and where the Lower 
Cretaceous rocks are absent they rest unconformably 
upon the Upper Jurassic rocks. They are overlain, 
unconformably in at  least some places, by Tertiary 
beds. 

C H I G N I K  FORMATION 

HISTORICAL BEVIEW 

The Upper Cretaceous rocks of the Alaska Penin- 
sula were described by Atwood 64 as the Chignik 
formation, so named from its typical development on 
Chignik Bay. 

The coal beds and inclosing strata on Chignik River, 
which belong in this formation, had previously been 
described briefly by Dall,B5 but his account deals 
chiefly with the coal and includes only a brief men- 
tion of the rocks, which a t  that time had not been 
named and were not known to be Cretaceous. 

Dall gave a brief description also of the coal beds 
on Herendeen Bay,B6 which probably belon,g in this 
formation and which may possibly include also beds 
that yielded some of the fossil plants (see p. 4) 
collected by Townsend, at  what is said to be nearly the 
same locality as the coal, but which have been de- 
scribed by Knowlton er as Tertiary. 

Stan'ukovich shale (thin-bedded shale, inter- 
bedded with thin strata of sandstone and 
with some conglomerate; conta;ns Aucella 
piochii) ; underlain conformably (?) by U p  
per Jurassic strata ......................... 1,000-l- 

Lower Cretaceous : 
Herendeen limestone (arenaceous limestone 

with Aucella massic0llie)------------------- ' 800 - - 

" ~ a l i ,  W. H., Report on coal and lignite of Alaska: U. S. Geol. 
Survey Seventeenth Ann. Rept., pt. 1, pp. 801-803, 1896. 
a Idem, pp. 805-807. 
~ K n o w l t o n ,  F. H., A review of the fossil flora of Alaska, with de- 

scriptions of new species: U. S. Nat. Mus. Proc., vol. 17, No. 998, pp. 
207-240, 1894. 

a ~ t w o o d ,  W. W., Geology and mineral resources of parts of the 
Alaska Peninsula: U. S. Geol. Survey Bull. 467, pp. 24, 41-48, 97-98, 
100-103. 109-114. ole. 7. 8. 1911. 
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The coal beds of the Chignik formation at  Chignik 
Bay were described by who made only brief 
references to the character of the rocks but who 
pointed out that they included marine fossiliferous 
Upper Cretaceous beds. 

The Upper Cretaceous rocks at Chignik Bay were 
described by Stanton and Martin,ss who gave, in ad- 
dition to the brief description of the rocks, a list of 
fossil plants identified by F. H. Knowlton, lists of 
marine mollusks identified by T. W. Stanton, and 
a discussion of the correlation of these rocks with the 
Upper Cretaceous of other regions. Brief mention 
was made also of the occurrence of marine Upper 
Cretaceous beds near the east end of the Alaska 
Peninsula. 

The Chignik formation includes the Upper Creta- 
ceous beds of Herendeen Bay that were described by 
Paige,'O who collected the first fossils to be recognized 
as Upper Cretaceous from this locality. This account 
includes a very brief geqeral description of the rocks, 
a discussion of their field relations, and lists and dis- 
cussions of the plant and invertebrate fossils by F. H. 
Knowlton and by T. W. Stanton. 

The account of the Chignik formation by Atwood 
includes detailed descriptions, with stratigraphic sec- 
tions, of Upper Cretaceous rocks in the Chignik Bay 
and Herendeen Bay districts, lists of the invertebrate 
and plant fossils with discussions of their age and 
eorrelation by T. W. Stanton and by F. H. Knowlton, 
a general discussion of the stratigraphic relations, and 
descriptions of the occurrence and character of the 
coal. 

A brief general description of the Chignik forma- 
tion by Smit5 and Baker 72 was based partly on previ- 
ous descriptions and partly on observations in a por- 
tion of the area by Smith in 1922. 

STRATIGIUPHIC DESCRIPTION 

The general character of the Chignik formation on 
Chignik Bay has been described by Atwood 7s as 
follows : 

I n  the Chignik Bay .region the Chignik formation consists 
of a eeries of sandstones, shales, conglomerates, and some 
valuable coal seams. The sandstones range from fine, even- 
grained sediments to grits. Many of the sandstones in this 
formation, a s  exposed in Nigger and Chignik Heads, have a 
light-green color when fresh, but weather to black or to  shades 
of brown in the cliffs. Ripple marks a r e  not uncommon on 
the bedding planes, and in some of the strata there a r e  large 

"Stone, R. W., Coal resources of southwestern Alaska: U. 8. Geol. 
Survey Bull. 259, pp. 163-186, 1905. 

Stanton, T. W., and Martin, G. C., Mesozoic section on Cook Inlet, 
and Alaska Peninsula : Geol. Soc. America Bull., vol. 16, pp. 408--410, 
1905. 

"Paige, Sidney, The Heresdeen Bay coal field: U. S. Geol. Survey 
Bull. 284, pp. 102-106, 1906. 

7'Atwood, W. W., op. cit., pp. 24, 41-38, 97-98, 100-103, 109-114, 
pls. 7, 8. 

=Smith, W. R., and Baker, 4. A., The Cold Bay-Chignik district, 
Alaska: U. S. Geol. Survey Bull. 755, pp. 184-185, 1924. 

"Atwood, W. W., op. cit., p. 41. 

concretions. The conglomerates a r e  conspicuous members in 
the series, fo r  they a r e  firmly cemented and form cliffs, or 
evcn, in some places, overhanging ledges. These conglomerates 
in Chignik Head contain pebbles of granite, quartz, green- 
stones, and flint a s  large a s  2 inches in diameter. Near the 
entrance to Chignik Lagoon there is a coarse conglomerate 
that for convenience in  the field was spoken of a s  the cobble 
conglomerate. The stones in this conglomerate a r e  com- 
monly 3 or 4 inches in diameter, but some of the boulders 
found in i t  were 2 feet in diameter. This conglomerate is 
poorly bedded and in some places has a volcanic matrix. The 
stones include granites, basalts, quartz, and shale. There a r e  
lenses of sandstone and shale in the midst of the conglomer- 
atic layer. 

According to Atwood's geologic map of Chignik 
Hay and vicinity the Chignik formation is composed 
of three unnamed members, the middle one of which 
contains coal beds. No complete section of the forma- 
tion has been measured, nor have the character and 
relations of the members been described in detail. The 
following section, which was measured by Atwood 76 

on the south shore of Chignik Bay and Chignik La- 
goon from a point near Nigger Head to a point about 
200 yards southwest of the native village, apparently 
represents the upper member of the formation : 

Section of part of Chignik formation near Nigg;er Head, Clhig- 
ntk Bay  

Feet 
1. Black shale (yielded collection 5797, invertebrates) ---- 100 
2. Cobble conglomerate ................................. 150 
3. Shale with interbedded conglomerate ------------------ 60 
4. Sandstone and shale a t  Nigger Head (the shale yielded 

collectio.~ 5295, plants) ............................. 200 

510 

The Chignik formation of the type area overlies the 
Upper Jurassic rocks of the Naknek formation un- 
conformably, the Lower Cretaceous rocks being absent. 
I t  is overlain by Tertiary rocks, and the contact has 
been described as conf~rmable,'~ but the writer believes 
that there is strong evidence of a marked uncon- 
formity. 

The Chignik formation in the vicinity of Herendeen 
Ray was described by Atwood 77 as having the fol- 
lowing general section. 

Seothn of Ciuignik formation on. Jfine Creek 
Feet 

Co~!glomerate -------------- - ------------------- -- ---- 300+ 
Coal measures--------------------------------------- 300f 
S h a l e s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2002 

The section given below, which was also measured 
by Atwood at  nearly the same place, shows the char- 
a,cter of the coal-bearing beds in detail. I t  is evident 
from the thickness as given in these two sections that 
rll of the detailed section below the uppermost con- 
glomerate belongs in the coal-bearing member of the 

7' Idem, pl. 7. 
76 Idem, p. 42. 
7B Idem, p. 68. 
77 Idem, p. 42. 

Idem, pp. 100-101. 
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Coa l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Sha le s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Coa l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Sha le s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
C o a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Shales, with sandstone concretions- ---------------- 
C o a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Shales and sandstone interbedded -----------..------ 

formation, or in the "coal measures " of the general 
section. 

Section of coal-bearing rods of Chignik formation on the south 
slope of Mine Creek Valley, Herendeen Bay ,,. ,. 

Conglomerate . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300 
Sandstone, coarse, cross-bedded, with huge sandstone 

concretions weathering brown from abundance of 
l imonite- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  50 

Sandy sha le - - - - - - - - - - - - - - - - . . - - - - - - - - - - - - - - - - - - - -  20 
Coal seam, medium grade -------------------------  3 
Sandstone, firm, cross-bedded, with fossil leaves- - - -- 3 
S h a l e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  5  
C o a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Sha le - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  ': 
Shaly c o a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  6 
Shale, with sandstone concretions ------------------ 3 
c o a ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1  
S h a l e s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  4  
C o a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 2  
Shaly sandstone, with sandstone concretions- - - - - - - - 4 
C o a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  lo  
S h a l e s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  4 
&sly sha le s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
S h a l e s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  3  
Carbonaceous s h a l e s - - - - - - - - - - - - - - - - - - - - - -  1  
S h a l e s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2  
C o a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1  
Shales--------~------------------------- 2 
Coaly shales, with shale partings ------------------- 
Coal, with bony partings and shaly bed ------------- 7 
Shales - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 
Shaly coa l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2 
Shale ------------------------------------------- 2 6 

C o a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Sha le s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Shaly sandstone-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Sha le s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
C o a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Sha le s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Coaly s h a l e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Sha le s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Herendeen limestone. This transgression, which, 
without making any allowance for the Jurassic strata 
involved, is a t  least 1,800 feet within a horizontal dis- 
tance of 2 miles, or the equivalent of an average angu- 
lar unconformity of lo0, is altogether too much to be 
accounted for as mere overlap. The contact of the 
Chignik formation with the overlying Tertiary rocks 
is stated by Atwood to be conformable. 

AGE AND C O R B ~ I I O N  

The fossils from the Upper Cretaceous Chignik for- 
mation of the Alaska Peninsula are listed in the ac- 
companying table. The collections from the type area 
of the Chignik formation are arranged approximately 
in stratigraphic sequence, beginning with the lowest. 
The first six lots from this area (5796, 11362, 5799, 
3116, 5795, and 11361) are from the lower member, 
eight lots (5793,3525, 3115,3521, 5295,3114, 5294, and 
5797) are from the upper member, and the other two 
lcts (5296 and 5297) are probably from the upper 
member. The lower member has yielded only marine 
invertebrate fossils, the middle member has yielded no 
fossils, and the upper member has yielded both plants 
and marine invertebrates. 

The fossils from the Chignik formation of Heren- 
deen Bay can not be assigned to a position within the 
formation with as much confidence as the fossils from 
Chignik Bay. The lots from Mine Creek (3708, 3485, 
3490,3709, S. P. (c), 5184, and 539), all came from thd+ 

C o a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 
Shales, with sandstone concretions- -------------- -- 40 
Coarse cross-bedded sandstone and conglomerates---- 15 
Shales and sandstones. 

The dip of these measures is 30' N., and the strike N. 91° E 

The base of the Chignik formation in the Heren- 
deen Bay district is a surface of unconformity, the 
Chignik formation resting in some places on the 
Upper Jurassic rocks of the Naknek fornlation and 
in other places on the Lower Cretaceotis rocks of the 

general vicinity of the coal beds and probably from 
the middle member (" coal measures ") or possibly 
from the lower part of the upper member. However, 
the locality descriptions are vague, and it is possible 
that some of these fossils came from the lower mem- 
ber. These collections include both marine inverte- 
brates and plants, but the shells and leaves were ap- 
parently not obtained from thwame beds, nor have 
the relations of the plant beds to the strata carrying 
the marine shells been determined. The marine shells, 
according to Stanton, are clearly of Upper Cretaceous 
age. Some of the collections of plants have been re- 
garded as Cretaceous and others a6 Tertiary, but most 
of them have previously been considered doubtful. 
The middle member vielded also lots 5185 and 5187, 
containing fossil leaves. The marine invertebrates in 
lots 5580, 5588, and 5577 were obtained not far below 
the Tertiary rocks, presumably from the upper mem- 
ber. They are, according to Stanton, undoubtedly 
Upper Cretaceous. 

Lots 3121 and 5189 contain marine invertebrates and 
plants from two outlying localities near the east end 
of the Alaska Peninsula and on Pavlof Bay, respec- 
tively. Their position in the Upper Cretaceous se- 
quence has not been determined, but they are believed 
to be in the upper member. 
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Fossikr from the Chignik formation 

upper member Lower member I Middle member 

Cladophlebis septentdon* ......................... 
Phegopteris alaskensis Hollick, a sp- 
Pteris nitida Holllck,n.s 
SagenoptwissuspectaHo&~k,n.s 
sagenopteris pauciret~data ~ o f -  

lick, ?. sp .-.-.-------.-; ---------- 
~ i l ~ ~ ~ ~ ~ ~  sarotim Heer: 
Nilssoniaala&anaHollick, n. sp 
a i& 0 minor Holllck,n.sp 
Nag&p& eam1oid.w Fonta@e?---- 
Phyllocladites dubioaus HoUlck, n. ,-.------------------------------ 
Cephalotaxopsis intermedia Hol- 

lick, n. sp .-_----..-.------------- 
Cephalotaxopsis microphylla laas 

Hollick, n. var --.--.--..-.---.---- 
T-ion?suspectumHollick,n.sp..- 
Sequoiarigida HwrP 
Sequoia obovata Knowlton 
Qlyptostrobus? sp 
SmUmherendeenensisHollick,n.sp 
PopulushyperboreaHeer? 
Populus~udostygiaHollick,n.sp- 
Populus elliptica Newbemy 
Populw pwudoelliptica HolUck, n. 

sp 
HicoriaduriusculaHollick,n.sp---: 
Ainus pyramidalis Hollick, n. sp-.. 
Quercus pseudomarioni Hollick, n. 

sp-------------------------------- 
QuercuschignikensisHollick,n.sp 
Quercus palwilicoidea Rollick, n. sp- 
~ u e m s  tnrbulentaHollick, n. sp--. 
Dryophyllum bruneri Ward ........ 
Ulmus oblongifolia Hollick, n. sp..- 
~musalnoidesHollick,n,sp 
Ficus lanrophylla Lesquereux 
Ficus? juglandifolia Hollick, n. sp-- 
Urtica alaskana Hollick, n. sp ...... 
Urtioa exemplarls Hollick, n. sp. --;- 
Castaliites acutidentatus Hol lck 

n. sp 
Castaliites crenatidentatus Hollick, 

n. sp 
Magnolia palaeauriculata Hollick, 

n. 
Persea hayana Lesqumux? 
SorbusalaskanaHollick,n.sp 
ColuteaprimordialisHwr 
GuajacuminformeHolhck, n. sp.-- 
Celastrus herendeenensis Hollick, 

n. sp 
Celastrus pseudocurvinervis Hol- 

lick, n. sp 
RulacquercifoliumHollick,n.sp 
Rhamnus herendeenensis Hollick, 

n. sp 
Paliurus visibilis Hollick, n. sp 
Paliurus pseudopinsonensis Holl ik 

n. sp 
Zizyphus pseudomeeki Holliek, n. 

sp.. 
Zieypbus varietas Hollick, n. sp 
ZJzypbuselee~Hollick,n.sp 
VitispopuloidesHollick n.sp 
tGrewiaa laskana~o l l i c~n . s~  
ApeibopsisatwoodiHollick n.sp-- 
Zterospermurn oonforme ~ d u c k ,  n. 

sp 
Trapa7miorophyllaLesquereur 
Aralia pseudoplatanoidea Hollick, 

n.sp. 
HederamaccluriiHw? 
Hederacurva Hollick, n. sp---.--.- 
Cornus forchhammeri Heer- 
CornusrhamnoidesHollick, n. sp-. 
Cornus benjamini Hollick, n. sp 
Cornus esterus Hollick, n. SP 
Diosp~rcesteenstrupiHw 
Diwpyros wrnifolius Hollick, n. sp.. 
ViburnumsimileKnowlton? 
Vibtmumsp-- ..................... 
Phytoradidaria dubii Hollick, n. 

SP 
Rhmchonella? 

UpNk .(?) member 

~ ~ ~ 1 1 3 ~ ~ ~ ~ ~ ~ 1 ~ 5 ~ 1 1 3 8 ~ ~ 3 4 ~ 3 7 ~ 3 7 0 8 ~  sii. ~ 5 1 8 4 ~ E i 3 9 ~ 5 1 ~  

mer ............................... :.-- ..... b .... b ......................................... 
Inocaramus unddato~licatus var. 

............... chigdkensis Smith : b b ........ .............................................. 
Inocaramus (small species) 
Inocoramus ................... .... b c c ........ c .... ............. .... 
Jnio?-- ............................ c ................ 
Mgonia leanal Gabb .. -....... ........................................ 
W o n i a  ............................ b c .... ......................... pee,-- ..-..... , ............ I:-:.. ....--..--.----- 
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I "  
Fossils from the Chignik formation-Continued 

a, Identifled by Arthur Hollick; b, identifled by W. R. Smith; c, identifled by T. W. Btanton. 

Lower number 

5796 (52). North side of Chignik Bay, 1 mile north of base of sand 
spit. W. W. Atwood, 1908. 
11362 (36). Same locality a s  5796. W. R. Smith, 1922. 
5799 (58). Chignik Lagoon, nearly opposite Alaska Packers Asso- 

ciation cannery. W. W. Atwood, 1908. 
3116 (959). Whalers Creek, about 1% or 2 miles from the shore of 

Chignik Lagoon. Sandstone underlying the coal-bearing beds. T. W. 
Stanton and R. W. Stone, 1904. 
5795 (51). Whalers Creek, about 2 miles from Chignik Lagoon. 

Series of sandstone about 100 feet below the coal. W. W. Atwood. 
1908. 
11361 (35) Head of creek that  flows into Hook Bay. W. R. Smith, 

1922. 
3485 (a). Big exposure on left fork of Mine Creek, Herendeen Bay, 

just above coal. Sidney Paige, 1905. 
3490 (b). About 200 yards above left fork of Mine Creek, Herendeen 

3521 (958). South shore of Chignik Bay, 2 miles northeast of 
Alaska Packers Association cannery, oppodte end of sand spit. Talus 
which evidently came from one of the shaly layers not f a r  above the 
base,of the exposure. T. W. Stanton and R. W. Stone, 1904. 
3115 (958a). Same locality a s  3521. Sandstone fragments in talus. 

T. W. Stanton and R. W. Stone, 1904. 
5295 (49). South shore of Chignik Lagoon nearly opposite the end 

of the sand s p i t  Bed 4 of section on p. 13. W. W. Atwood, 1908. 
3114 (957). South shore of Chignik Lagoon, 200 yards southwest 

of native village, about 1 mile northeast of Alaska Packers Association 
cannery. Dark shale. T. W. Stanton and R. W. Stone, 1904. 
5797 (53). South shore of Chignik Lagoon, about 200 yards sooth- 

west of native village. Bed 1 of section on p. 13. W. W. Atwood, 
1908. 
5294 (48). Anchorage Bay, opposite Northwestern Ffsheries can- 

nery. W. W. Atwood, 1908. 

Middle member 

Bay. Sidney Paige, 1905. 
3709. ~ i ~ b t  branch of Mine Creek. 200 feet abcve fork. Aerenleen 1 The oreceding table shows that the lower member 

An0mian.s~ ..-....-....----.------ 
Anomia --.--..-.-...--------------- 
T ~ r a d a ?  ..---.--.-..---------------- 
Cllsocolus cordatus Whiteaves .--.-. 
Mwetrix n. sp .................----- 
Meretrix nitida Oabb ------.--.---.- 
Tellina nanaimoensis Whiteaves?-- 
Tellina n. sp .----.-..-..._---------- 
Msctra (Cymbophoria) ashburnerii 

Oabb ----.----..-.---------------- 
Corbula? -.--.-...-------.-.-------- 
Pelecypods .-.-.-.-.--------------.- 
Dentalium ---.-.--.---------------- 
Margarits n. sp -..-.-----.-.---- .... 
Perfssolax brevirostris Oabb--- --. -. 
Fusus kingii (Oabb) Whiteaves var- 
Volutoderma- ..-.-.------ ------- - -- 
Cinulia .--.-....--.----------------- 
D88mOC%ras? cf. D. subquadratum 

Bay. sidniy Paige, 1905. 
3708 (4). Mine Creek, right branch below &at side stream. Heren- 

deen Bay. Sidney Paige, 1905. 
S. P. (c). Just above Johnson tunnel, Herendeen Bay. Sidney 

Paige, 1905. 
5184 (30). Mine Creek, Herendeen Bay. " Coal series." W. W. 

Atwood, 1908. 
539. Cut on tramway, about a mile from the head of Mine Harbor, 

Herendeen Bay, within a few hundred yards of the mine. C. H. 

Upper (7) member 

Townsend, 1890. 
5185 (31). Coal Bluff, east shore of Herendeen Bay. " Coal series." 

I Anderson ..-.----. .. -- ------------ -- -- 
Pachydiscus cf. P. multisulartus I 

i 
Whitmves -... . .- .- .- - - - - - - - - - - - -- - - - - 

Paehydiscus newberryanus Meek 
Var ------.----..-.---------------- b 

Pschydiseus.-- ..--. ---- ----- --- ---- .. -- 
Hanutas? ---. .- ----. -- -- --- -- ------ - I - -  -- 
A- --.-...------------------- ---- 

I 

Upper member 

I 

b b ---- ---- --.- ---.- --.- .--- ---- -.-- 

W. W. Atwood, 1908. 
5187 (36). Canyon 2 miles west of mouth of creek about the 

middle of the west shore of Mud Bay, Port Moller. Shale bed. W. W. 

---- 
---- 
---- 
b 
c 
b 
c 

- - -_  

Atwood, 1908. 
5296 (5). North shore of Chignik River, lust below Long Bay. W. W. 

----- ---- ---- - - - -  --.--I ---- ---- .--- ----IT::::: :::I 1:: 1::: 1::: :I-- ---- ---- .--- ---- ---- ---- 1 ---- ---- ----- - - - -  b - - - -  -.-- 
-,..- -.-- ---- --.- -..-.I ---- ---- ---- ...- ------ ---- --- ---- ---- ---- ---- ---- ---- - - - -  ---- ---- ---- - - - -  ----- ---- b b ---- 

I -..-- ---- ---- ---. -. --.- ---- ---- ---. -----. ---- --- ---- ---- _--- ---- ---- ---- ---- -_-- ---- ---- ---- ----- ---- b b ---- 
b b - -  . . ----- 1 ..-- :.-- ..-- --.- ...--- ..-- ..- ---- ---. -.-- ---- --.. .--- ---- ...- ---- -.-- .--. .---- ---- -... --.- --.- 

Atwood, 1908. 
5297 (55). North shore of Chignik River, just below' Long Bay. 

About 30 feet above 5296. W. W. Atwood, 1908. 
5580 (23). Canyon on east face of Pinnacle Mountain, near summit, 

near head of Herendeen Bay. W. W. Atwood, 1908. 
5588 (38). West side of Buck Valley, about 1% miles from shore 

of Herendeen Bay. W. W. Atwood. 1908. 
5577 (18). Canyon north of pyramid Peak, about 4 miles south of 

Herendeen Bay. W. W. Atwood, 1908. 
3121. North shore of Kaguyak Bay, 1 mile east of mouth of river. 

G. C. Martin, 1904. 
5189 (44). East side of Pavlof Bay. W. W. Atwood, 1908. 
5793 (45). South shore of Chignik Bay just west of end of Chignik 

Head. W. W. Atwood, 1908. 
3525 (963). East shore of Doris Cove, Chignik Bay. T. W. Stan- 

ton and R. W. Stone, 1904. 

L D 

of the Chignik formation has yielded only marine in- 
vertebrate fossils, the middle member has yielded fos- 
sil plants and a few marine mollusks ( Z n o c e r a w ) ,  
and the upper member has yielded a considerable 
variety both of plants and marine invertebrates. The 
faunas and floras of the several members are distinc- 
tive. Only one species among the invertebrates ex- 
tends over from one member into another. Among 
the f o s s i l .  plants 68 per cent of all the species in the 
middle member, or 81 per cent of the angiosperms, 
and 78 per cent of all the species in the upper member, 
or 91 per cent of the angiosperms, are characteristic 
of the, members. 

Of the fossils from the lower member the following 
have been found in other formations : 

Cflycikneris veatchi, in the Chico and Martinez. 
Znoceramus unduZdopZhtus, in the Austin and Niobrara. 
Trigonia leana, Mactra (Cymbophoria) aahbumrii, and Peris- 

aolax brevirostris, in the Chico. 
Cliaocolus cordatus and Tellina nanahoensis, in the Nanaimo. 
Meretrix nitida, Fusus lcingii var., and Pachycliacus newbem-  

anus var.. in the Chico and Nana'mo. 
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The fauna of the lower member, according to Stan- 
is certainly Upper Cretaceous and is " the Chico 

fauna of the Pacific coast, especially as developed in 
the Nanaimo formation of Vancouver Island." Con- 
cerning another collection of fossils from one of the 
same localities in the lower member Stanton said : 

These fossils indicate corselation with a horizon in the Chico 
as developed in California and in the Nanaimo of Vancou~er 
Island, which include practically all of the Upper Cretaceous, 
but the beds at Chign k are probably not older than basal 
Senonian. 

Stanton adds in explanation of this statement that 
he correlates the Niobrara formation of the Great 
Plains and the Austin chalk of Texas with the basal 
Senonian. Both of t h s e  formations contain Zmcera- 
mzls unddatopticatus Xoemer, which is probably spe- 
cifically identical with the form usually identified as 
1. di,@tatus. 

ThB middle member of the Chignik formation has 
yielded' h e  fossils listed the table on pages 15-16. 
The only marine invertebrate species is an unidenti- 
fied species of Inoceramw, which occurs more abun- 
dantly in the lower member and may occur also in 
the upper member. The fossil plants belong for the 
most part to species hitherto undescribed and do not 
furnish conclusive evidence as to the age of the mem- 
ber. The species that are known outside of the forma- 
tion occur in rocks ranging in age from Potomac to 
Montana, but most of them are cycads and conifers, 
from which a close determination of age can not be 
expected. The evidenge of the fossil plants is not 
out of harmony with; Stanton's assignment of the 
fauna of the lower member to a horizon in the Chico. 
Of the fossils listed iq the table, the following have 
been found in other fodmations: 
Nilssonia serotinu, in the Gyliakian of Sakhalin. 
A7ilssorvla alaskama and Cephalotaxopsis microphylla laxa, in 

the Nulato and Kaltag. 
Sequoia rigida, in the Potomac, Kome, Lower Atane, and 

Melozi. 
Sequvia obovata, in the Montana and Vermejo. 
Populus h y p w b m  and Populus elliptica, in the Dakota. 
Dryophyllurn bruwfi, in the Mesaverde. 

The upper member of the Chignik formation has 
yielded a large number of fossils, including both plants 
and marine invertebrates, which are listed in the 
table on pages 15-16. The fauna of the upper member 
is quite distinct from that of the lower member, only 
Zmeramu8 undulatoplicatw and an unidentified 
species of Arumtia being possibly in common. Lot 
5797, according to Stanton,B2 is " certainly Mesozoic 

Stanton, T. W., cited by *Atwood, W. W., Geology and mineral 
resources of parts of the  laa aka Peninsula: U. S. Geol. Survey Bull. 
467, p. 43, 1911. 

mstnnton, T. W., and Mart@, G. C., Mesozoic section on Cook Inlet 
and Alaska Peninsula : Geol. mc. America Bull., vol. 16, p. 408, 1905. 

Stanton. T. W., peraonal qote. 
-Stanton, T. W., cited by Atwood, W. W., op. cit., p. 44. 

and presumably Upper Cretaceous. The fossils indi- 
cate a different horizon, or at least a different facies, 
from the one represented at  neighboring localities [in 
the upper member] from which Cretaceous collec- 
tions were obtained." The flora of the upper member 
includes a large number of new species which are of 
little present value in correlating. About half of the 
previously described species are known elsewhere in 
rocks of approximately Montana age, and the other 
half in rocks of older Cretaceous formations. The 
evidence of the fossil plants therefore suggests that the 
upper member of the Chignik formation belongs well 
up in the Upper Cretaceous, an assignment which is 
in harmony with the evidence of the marine inverte- 
brates. The fossils of the upper member known in 
other formations are listed below. 

Nitssonila smt im,  in the Gyliakian of Sakhal'n. 
Nageiopsis xamioides, in the Potomac. 
Cephalota;z?opsis imtamedia, in the Melozi. 
Cephalotaxopsis microphylla laxa, in the Melozi and Kaltag. 
Soquoia obovata, in the Montana and Vermejo. 
Ficus Iaurophylla and Persea hayana, in the Dakota. 
Colutea primordialis and Cornus fomhhmnmeri, in the Magothy 

and lower Atane. 
Trapa? microphylla, in the Montana and Fort Union. 
Hedera mmxlurii, in the Orok'an of Sakhalin. 
Diospyros steenstrupi, in the Patoot. 
Vibuwum simile, in the Vermejo. 
Znoceramw unddatoplicatus, in the Austin and Niobrara. 
Desnwceras? cf. D. subqi~adratum, in the upper part of the 

Horsetown. 
Pachydisws cf. P. multisulcatus, in the Nanaimo. 

UPPER YUKON REGION 

GENERAL FEATURES 

The Cretaceous rocks of the upper Yukon region are 
known only in the banks of the Yukon and its tribu- 
taries between Eagle and Woodchopper Creek. They 
include marine Lower Cretaceous rocks, chiefly slate 
and quartzite, and nonmarine plant-bearing Upper 
Cretaceous shale, sandstone, and conglomerate. The 
Lower Cretaceous rocks are believed to rest unron- 
formably on Triassic and Paleozoic formations, are 
probably several thousand feet thick, and carry a 
marine invertebrate fauna, including AuceZZa cf. A. 
cra8sicoJl&, which indicates a general correlation with 
the Lower Cretaceous Aucella-bearing beds of south- 
ern Alaska. The Upper Cretaceous rocks rest un- 
conformably on Carboniferous rocks, are at  least 
several hundred feet thick, and carry a terrestrial flora 
that indicates a correlation with the Upper Cretaceous 
plant-bearing beds of the lower Yukon region and 
with the Dakota sandstone. The Upper Cretaceous 
rocks are believed to be overlain unconformably by 
Tertiary (Eocene) plant-bearing beds. 
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~ @ L E ;  SANDSTONE, AND OONQLOMERATZ XEAB SEVENTYIILE 
RIVER 

HISTOBICAL BEVIEW 

The Upper Cretaceous rocks of the upper Yukon 
region were included by Spurr sa as part of the rocks 
which he described as the Kenai "series." The part 
of these beds which is now known to be Upper Cre- 
taceous comprises those " about 25 miles below Mission 
Creek." Spurr's description of the rocks at  this lo- 
cality is very brief, consisting merely of a statement 
that there is conglomerate associated with shale and 
sandstone containing abundant leaf impressions. A 
list of species determined by F. H. Knowlton is given, 
and a discussion by Knowlton s4 of the plants from 
this and other localities, part of which are Tertiary. 

These rocks were included by Brooks 86 in the " Ter- 
tiary rocks " without specific mention of the beds now 
known to be Upper Cretaceous, other than a citation of 
Spurr's description of the basal member near the 
mouth of Mission Creek. 

The Upper Cretaceous locality at the mouth of 
Seventymile River was visited in 1902 by Collier, who 
collected plants now known to be Upper Cretaceous. 
The rocks at this locality were not then recognized as 
Cretaceous and were included by Collier in the general 
description s6 of the Tertiary rocks of the district, 
with an additional statement that " a  great thick- 
ness of Kenai sandstone, not known to be coal bearing, 
is exposed at the mouth of Seventymile River." 

The description of the section on the upper Yukon 
by :Brooks and Kindle contains no specific mention of 
any known Upper Cretaceous rocks, but the account of 
the Tertiary rocks ss contains a suggestion that the 
rocks described as Tertiary may include some Cre- 
taceous beds. I t  is also stated ss that "in some in- 
stances the ricks are well indurated, being made up of 
hard conglomerate, sandstone, and sandy and clayey 
shales or slates, while in others the sandstones are 
almost unconsolidated and the argillites very little in- 
durated." This statement suggests to the writer a pos- 
sible unrecognized unconformity between more in- 
durated Upper Cretaceous and less indurated Tertiary 
rocks. The writer also believes that some of the rocks 
referred to the Nation River formation by Brooks and 
Kindle, which are saids9 to resemble the more indu- 

=Spurr, J. E., Qeology of the Yukon gold district, Alaska: U. 8. 
Qeol. Survey Eighteenth Ann. Rept., pt. 3, pp. 185, 192, 1898. 

aKnowlton, F. H., Report on a collection of fossil plants from the 
Yukon River, Alaska: U. S. Geol. Survey Eighteenth Ann. Rept., pt. 
3, pp. 194-196, 1898. 

"Brooks, A. H., The coal resources of Alanka: U. S. Geol. Su&ey 
Twenty-second Ann. Rept., pt. 3, p. 636, 1902. 

"Collier, A. J., The coal resources of the Yukon, Alaska: U. S. 
Ceol. Survey Bull. 218, pp. 15-17, 1903. 

=Idem, p. 28. 
-Brooks, A. H., and Kindle, E. M., Paleoeolc and associated rocks 

of the upper Yukon, Alaska: Geol. Soc. America Bull., vol. 19, pp. 
307409,  1908. 

.sD Idem, p. 308. 

rated Tertiary conglomerate, sandstone, and shale, may 
possibly be Upper Cretaceous. 

The description by Prindle of the Tertiary rocks 
of the Fortymile quadrangle, in which the Upper 
Cretaceous locality near the mouth of Seventymile 
Ever  lies, contains no mention of the rocks at the 
Upper Cretaceous locality, but describes the other more 
indurated supposed Tertiary rocks of the quadrangle, 

, part of which, as suggested above, may possibly be 
Upper Cretaceous. The same belt of Tertiary rocks 
extends westward into the Circle quadrangle and has 
been described by Prindle.@l The rocks of this part 
of the belt may perhaps also contain some undiffer- 
entiated Upper Cretaceous members, but there is no 
special reason to suspect their presence, except that 

1 some of the beds are described as more thoroughly in- 
durated than the others. The same publication con- 
tains a descriptions2 of a few areas of conglomerate 

I and arkosic sandstone near the main divide of Charley, 
Goodpaster, and Salcha Rivers, which Prindle be- 
lieves to be possibly Upper Cretaceous. No conclu- 
sive evidence of the age of these rocks was obtained. 
They are not known to contain any fossils except 
"poorly preserved plant remains," which were ap- 
parently not collected. 

STRATIGRAPHIC DEISCRIPTIOR 

The Upper Cretaceous rocks of the upper Yukon 
region are exposed in the cliffs on the south bank of 
the Yukon just below the mouth of Seventymile River. 
These cliffs are composed of shale, sandstone, and con- 
glomerate striking northwest and dipping about 40" 
S. The rocks consist for the most part of an alterna- 
tion of thin beds of sandy shale and sandstone, but 
there are some beds of conglomerate 10 feet or more 
thick. The shale contains abundant fossil plant re- 
mains, of which collections were made at the mouth of 
the small creek 1% miles below the mouth of Seventy- 
mile River and at several neighboring localities on the 
bank of the Yukon. At the north end of the cliffs 
there are exposures of supposed Carboniferous lime- 
stone, which appears to underlie the Cretaceous rocks 
unconformably. At the south end of the cliffs there 
are also exposures of supposed Carboniferous lime- 
stone having an attitude discordant with that of the 
Cretaceous rocks, the limestone striking N. 25" E. and 
dipping 2 5 O  SE. There is evidently either a fault or 
an overturning of the rocks at this place-probably a 
fault. 

A belt of Tertiary clay, sandstone, shale, and con- 
glomerate that are also plant bearing lies in the valley 

MPrindle, L. M., The Fortymlle quadrangle, Yukon-Tanana region, 
Alaska: U. S. Geol. Survey Bull. 375, pp. 23-26, 1909. 

"Prindle, L. M., A geologic reconnaissance of the Circle quadrangle, 
Alaska: U. 8. Geol. Survey Bull. 638, pp. 33-34, 1913. 

*Idem, p. 32. 
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of Seventymile River not f a  west of these Cretaceous 
rocks and possibly adjoins them, but the intervening 
area has not been examined, and the relation of the 
Cretaceous to the Tertiary rocks is not known. The 
Tertiary rocks of Seventymile River have been de- 
scribed by Brooks and Kindle O8 and also by Prindle O4 
as including beds that differ very much in degree of 
induration. Possibly the more indurated of the sup- 
posed Tertiary rocks of Seventymile River may be the 
western extension of these Upper Cretaceous beds. 

AGE AND CORBELATION 

The Upper Cretaceous rocks near Seventymile River 
have yielded no fossils other than the plants which 
are described and discussed by Hollick in this volume 
and are listed in the following table. These plants 
indicate a correlation with the Kaltag formation, 
which constitutes the upper coal-bearing division of 
the Upper Cretaceous section on the lower Yukon. 

Upper Cretaoeoue fossils f r m  upper Yukon regwna 

1555. Yukon River, 26 miles below Mission Creek. J. E. Spurr, 
1896. 

2973 (57). Left (south) bank of Yukon River, 2 miles below mouth 
of Seventymile River. A. J. Collier, 1902. 

3243 (8 AH 4). Left (south) bank of Yukon River just below Sev- 
entymile River. Arthur Hollick, 1903. 

6816. South bank of Yukon River a t  mouth of draw, 1% miles helom 
Seventymile River. G. C. Martin, 1914. 

7407. Same locality a s  6816. G. C. Martin, 1919. 
7408. 800th bank of Yukon River, half a mile below next gulch 

below Seventymile River. G. C. Martin, 1919. 

Podozamites laneeolatus (Lindley and Hutton) C. F. 
W.Braun ..-..-........----------------------------------..-- 

Ginkgo sp .------.-+.-..-..----------------------------- 

Cephalotaxopsis microphylla laxa Holliek. -. -. -. -- .- - -- 
Cephalotsxopsissp -----------..------------------------ 
Nym haeites exemplaris Hollick ..-.. --. -- - ---- -- - -- - -- 
~SstaPiites sp -.-...-------.--.---------- -------...------ 
Menispermites septentrionalii Hollick.-. -. .- -. . - --- -- - - 
Platanus sp ..--.-.-----.----------------------.----.--- 
Credneria? parva Hollick -.-...-.--------------.-------- 
Proto hyllum? sp -..-.-.-..--.-.-.--------------------- 
~seu&~spidiophyllurn latifolium Hollick --...-. - ---- -- - 
Pseudoaspidioph llum platanoides Hollick ..-.-. . . .. -. . 
~ s e u d o p r o t o p h y l ~ ~  compsrabile ~olli&.- .-. - - - - -. - -. 
Pseudoprotophyllum dentaturn Hollick --.--..- -- .---- - 
Pseudoprotophyllum emarginatum Hollick -.-.--....--. 
Pmdoprotophyllum venustum Hollick ..-. .. . - -- -- --- - 
Pseudoprotophyllum viburnifolium Hallick .--- .- .- -. .. 
Pseudoprotophyllurn sp ---..--.-.----..----- --- -- -- -- -- 
Hedera platanoidea Lesquereux -.------ .- - --- -- -- -- -- -- 

RAMPART-TANANA DISTRICT 

QENEBAL FEATURES 

Aucella. The Upper Cretaceous 'poolis probably rest 
unconformably on the Lower Cretaceous slate and 
quartzite, consist of black, rather massive carbonaceous 
sandy shale, probably 200 or 300 feet thick, and con- 
tain marine mollusks and poorly preserved plant re- 
mains. Tertiary rocks, although present elsewhere in 
the district, are absent a t  this locality, and the only 
beds known to overlie the Upper Cretaceous rocks are 
Recent unconsolidated deposits. 

' Identifled by Arthur HoIlick. 

SHALE NEAR WOLVERINE YOUIYTAIIY 

I 

HISTOBICAL REVIEW 

I 
1555 
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The Cretaceous rocks in the Rampart district were 
first recognized by Prindle, who described the sand- 
stone and shale of Wolverine and Lynx Mountains. 
The description states that the rocks are "black, 
rather massive, impure sandstones and shales," con- 
tain " fragments of dicotyledonous leaves and part of 
an indeterminable bivalve," "rest on the upturned 
edges of the older Silurian or Devonian rocks and have 
themselves undergone considerable deformation," " re- 
semble the Upper Cretaceous rocks which occur lower 
down the Yukon," and "are entirely different from 
the Kenai rocks near Rampart and are referred pro- 
visionally to the Cretaceous." 

A subsequent description of these rocks, based on 
additional field studies by Prindle 96 in 1907, contains 
a brief statement of the lithologic character of the 
rocks, accompanied by lists and a discussion by Stan- 
ton of marine invertebrate fossils from Wolverine 
Mountain and Quail Creek. A brief reference to the 
occurrence of these rocks was made by Brooks and 
Kindle.Oi A later description by Prindle gs contains 
no mention of the rocks on Lynx Mountain, which had 
previously been erroneously correlated on lithologic 
grounds with the rocks on Wolverine Mountain. A 
brief description of these rocks, based on the observa- 
tions of Prindle, has been given by Brooks,gB and a 
brief mention of them was made by Eakin,l who sug- 
gested that they may extend southwestward from 
Wolverine Mountain into the Rampart quadrangle. 

7408 
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The Upper Cretaceous rocks of Wolverine Mountain 
include a basal conglomerate about 10 feet thick, con- 

X 
---- 
-. - - 
X 
-. -. 
-.-. 
- -- - 
X 
-.-- 
-.-- 
-- -- 
. --. 
- - - - 
- - - - 
---- 
- --. 
- -. - 
X 

- - - - 

X - --- 
X 
. .-- 
..-- 
---- 
..-- 
.--- 
.--- 
. .-- 
.. .- 
.--. 
. --- 
---- 
. --- 
. -._ 
.--- 

X 
---- 
- --- 
--.- 
X 

---- 
---- 
---- 
X 

---- 
X .-- - 
X 

-- -. 
X 
X 

'X 
---- 

slate and m i n e  Upper Cretaceous sandy shale. 
The I * Prindle, L. M., The Fairbanks and Rampart quadrangles, Yukon- 

Tanana region, Alaska: U. S. Geol. Survey Bull. 337, pp. 16, 23-24. 
Lower Cretaceous rocks overlie Silurian and Devonian 1908. 

---. I-- - -  

The Cretaceous rocks of the Rampart-Tanana dis- 
trict include marine Lower Cretaceous.quartzite and 

"Prindle, L. M., Geography and geology [of the Rampart gold placer 
region, ~l lasga] : U. S. Geol. Survey BUII. 280, pp. 17, 22, 1906. 

"Brooks, A. H., and Kindle, E. M., Paleozoic and associated rocks 
of the upper Yukon, Alaska: Geol. Soc. America Bull., vol. 19, p. 310, 
1908. 

"Prindle, L. M., The Fortymile quadrangle, Yukon-Tanana region, 
Alaska: U. 8. Geol. Survey Bull. 375, p. 25, 1909. 

metamorphic rocks, are of undetermined thickness, and 
have yielded only a few fragmentary fossils, chiefly 

* Prindle, L. M., A geologic reconnaissance of the Fairbanks quad- 
rangle, Alaska: U. 8. Geol. Survey Bull. 525, pp. 33, 34, 47-48, 1918. 

"Brooks, A. H., The Mount McKinley region, Alaska : U. S. Geol. 
Survey Prof. Paper 70, pp. 51, 55, 93, 130, 1911. 

'Eakin, H. M., A geologic reconnaissance of part of the Rampart 
quadrangle, Alaska: U. S. Geol. Survey Bull. 535, pp. 21, 24, 1913. 

"-~rooks, A. H., and Kindle, E. M., Paleozoic and associated rocks 
of the Upper Yukon, Alaska : Geol. Soc. America Bull., vol. 19, p. 307. 
1908. 
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teining pebbles of quartzite and black slate, overlain I Upper Cretaceous fossils frdm Rampart-Tanalza districtu 

by several hundred ieet of rather massive black sandy 
shale, fine-grained black shale, and sandstone. The 
underlying rocks are quartzite and shale that are re- 
p r d e d  byPprindle as ~aleozoic and by Eakin as prob- 
ably mainly Lower Cretaceous. These divergent 
opinions are based on the presence, in near-by locali- 
ties, of both Lower Cretaceous and Devonian or 
Silurian fossils. There is no question that the rocks 
surrounding Wolverine Mountain include both Lower 
Cretaceous and Devonian or Silurian beds. No con- 
clusive evidence is at  hand as to whether the Lower 
Cretaceous or the Paleozoic beds immediately underlie 
the Upper Cretaceous rocks. The only rocks that are 
younger than these Upper Cretaceous beds and are in 
contact with them are igneous intrusives. Tertiary 
strata are present in the district. but they do not over- 
lie the Upper Cretaceous beds. 

AGE AND CORBELATION 

The fauna and flora of the U ~ p e r  Cretaceous rocks 
of Wolverine Mountain, represented in the following 
table, include some marine invertebrates and a few 
poorly preserved plants. Fragments of dicotyledon- 
ous leaves and a part of an indeterminable bivalve were 
collected by Prindle from these rocks in 1904. Partly 
on that basis and partly on their lithologic character 
he assigned them to the Cretaceous. I n  1907 Prindle 
~btained additional fossils, including both marine in- 
vertebrates and plants. No report on these fossil 
plants or on those collected in 1904 has been published. 
The following statement concerning the marine in- 
vertebrates collected by Prindle in 1907 was furnished 
1,y Stanton : 

While the fossils are fairly well preserved, they have been 
considerably distorted, so that i t  is not practicable to make 
specific determination. The better prese,rved forms appear to 
be undescribed. The following list will show the forms recog- 
nized in each lot. * * * 

These fossils evideu.1~ all belong to practically a single 
horizon, which is  confidently referred to the Upper Cretaceous. 
* * * The species of Imceraonus is ve'y likely one that has 
been previously found on the Yukon, but the specimens in the 
present collection are too imperfect to serve as the basis for 
a positive identification. The most important forms are am- 
monites, which make up the bulk of the collection and which 
I have referred, in 
discus. These are 

The presence of Sequoia r e i c h d m h i  and Irwcera- 
mw cf. I. Zahiatw indicates that the Upper Cretaceous 
rocks of Wolverine Mountain may be correlated with 
the Nulato formation of the lower Yukon. 

2 Stanton, T. W., cited by Prindle, L. M., The Fairbanks and Ram- 
part quadrangles, Yukon-Tanana region, Alanka : U. 8. Geol. Survey 
Bull. 337, p. 24, 1908. 

* a, Identified by Arthur Hollick; b, identified by F. H. Knowlton; c, identified 
by T. W. Btanton. 

F e n  .-..............--.---------- 
Podommites lanceolatus eich- 

waldi Hew? ... :.. .. -. .- .- -- - --- 
Ginkgo -.--- -. -. -. . .- - - - - -- - - - - - - - 
Se uoia reichenbachi (Qeinitz) 

Aeer? .-----.-.----------------- 
Taxodium? ... .-.. . ---- ---- - -- - - -- 
Po ulus --------..----.----------- 
v i t m u m  -------- - -- ---- --- - - - - -- 
Dicotyledons --.-...---------------..-.-..-------. 
Stems or bark ---..-.---.---LLLLLL 
Vegetable fragments .-.-.. ..-. - - - - 
Hernias*? -------._-------------- 
Nucula ----------...-------------- 
Nemodon .-.-.--..--------------- 
Cucullaea -------------------------....---------.. 
Inocsramus d. I. labiatus &&lot- 

heim .----------------------------....-----..--- 
Pecten -----------.--------------- 
Pleuromya .--.---.-----------------.-..-----.---- 
Lucina -..------------------------.-.-..----....-. 
Natica -------.------------------- 
Pachydiscus ..---..---------------.---.--.-.-.--.. 
Pachydiscus? ..................... 
Ammonite 

4AP306. Southeast spur of Wolverine Mountain, 2.92 miles 
S. 58" W. of mouth of Quail Creek. L. M. Prindle, 1904. 

7AP263. Near Wolverine Mountain? L. M. Prindle, 190'7. 
4278 (7AP271). Southeast spur of Wolverine Mountain, 2.6 

miles S. 53" W. of mouth of Quail Creek. L. M. Prindle, 1907. 
4279 (7AP278). Ridge on left side of south fork of Quail 

Creek. L. M. P r  ndle, 1907. 
4280 (7AP279). Right side of south fork of Quail Creek. 

L. M. Prindle, 1907. 
8900. South fork of Quail Creek about 1 mile above main 

forks. G. C. Martin, 1914. 
7577 (22AMt105b). About 3% miles S. 69" W. of mouth of 

Quail Creek. J. B. Mertie, 1922. 
11392 (22AMt105a). Same locality as 7577. J. B. Mertie, 

1922. 
7576 (2ZAMt79). About 7% miles N. 44" E. of Eureka. 

J. B. Mert'e, 1922. 

LOWER YUKON REGION 

QENERAL FEATURES 

........ 1 ........ 
-. --- -- .i-. -.--- - 
. . -. ..- -1.. .. --- - 

The Cretaceous rocks of the lower Yukon region 
are exposed at  many localities in the north bank of 
the Yukon between Melozi and Andreafski. (See pl. 
87, in pocket.) They consist of probably several thou- 
sand feet of Upper Cretaceous shale, sandstone, and 
conglomerate, some of which are marine and some of 
which are of brackish or fresh water origin and in- 
clude coal-bearing members. - The stratigraphic se- 
quence is believed to be as follows: 
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Generalized eection of Upper Cretaceous rocks on lower 
Yukon River 

Feet 
Kaltag formation: Coal-bearing rocks consisting of 

fresh-water sandstone, shale, and coal beds with 
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- ----- -- 
..------ 
- - -- -- -- 
-.-.-... 

b 
-.-.-... ---.--.- 
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possibly some thin marine members. Contains fos- 
sil plants, fresh-water invertebrates, and perhaps 
a few marine invertebrates ....................... 800+ 
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*i , ,. Feet 
Nulato formation : Marine sandstone and shale. Con- -: - - 

tains,plarine invertebrates and a few plants------ 3,000- 
Melozi formation : Fresh-water shale and sandstone. 

Contains fossil plants andhesh-water invertebrates, 1,000-t- 
Ungalik conglomerate : Conklomerate, sandstone and 

sandy shale. Contains wo'rm tubes, trails, acd 
vegetable detritus--------------------------_------ 3, oocl 

I n  the northern part of the region the Upper Cre- 
taceous rocks adjoin and are believed to rest directly 
upon early Paleozoic metamorphic rocks. I n  the 
southern part of the region they overlie upper Car- 
boniferous greenstone and associated sediments. The 
beds that have been ohserved to overlie the Upper 
Cretaceous rocks are unconsolidated Quaternary de- 
posits, but supposed Tertiary volcanic rocks occur 
near some of the Upper Cretaceous rocks and are 
believed to be the next succeeding formation. 

UPPER CBETACEOUS ROCKS ON THE LOWEB YUKON 

HISM40AL BlCVIICW 

The first mention of tihe rocks of the lower Yukon 
region, now referred to the Upper Cretaceous, is con- 
tained in a short article. by Dall? in which there are 
statements of the kinds of rock exposed in the river 
bank, with mention of the presence of fossil mollusks 
and vegetable remains. I n  a later article * Dall states 
that the brown sandstone with marine fossils at 
Nulato and the underlying leaf-bearing shale are 
Miocene. A brief description of the rocks exposed in 
the bank of the Yukon below the mouth of Melozi 
River has been given by Ru~se l l .~  I n  a subsequent, 
more extensive discussibn of these rocks Dall and 
Harris a described them as consisting of the Nulato 
sandstone and the Kenai " group." The Nulato sand- 
stone was described as a brownish marine sandstone 
which extends along the river from Kaltag to Ko- 
jukuk Mountain and which lies conformably on the 
bluish sandstone of the Kenai " group." This descrip- 
tion was later repeated by Dall with little change. 

Additional observations on the Upper Cretaceous 
rocks of the lower Yukon region were made by Spurr 
in 1896. Spurr described these rocks as the Kenai 
" series " and the Nulato sandstones: both of which 
he referred to the Tertiary. The description contains 
n detailed record of local observations by Spurr and is 

8 Dall, W. H., Explorations in Russian America : Am. Jour. Sci., 2d 
ser., vol. 46, pp. 96-99, 1868. 

LDall, W. H., Note on Alaska Tertiary deposits : Am. Jour. Sci., 
3d ser., vol. 24, pp. 67-68, 1882. 

'Bmaell, I. C., Notes on the surface geology of Alaska : Geol. Soc. 
America Bu!~., vol. 1, p. 108, 16190. 

S D a l l ,  W. H., and Harris, G. D., Correlation papers-Neocene : U. S. 
Geol. Survey Bull. 84, pp. 233, 246-248, 253-254, 268, 1892. 

TDall, W. H., Report on coq and lignite of Alaska: U. S. Geol. 
Survey Seventeenth Ann. Rept., pt. 1, pp. 8174318, 838, 844446, 849. 
860, 862, 1896. i 

mSpurr, J. E., Geology of the Yukon gold distrtct, Alaska: U. S. 
Geol. Survey Eighteenth Ann. Bwt., pt. 3, pp. 189-191, 193, 194, 1898. 

Idem, p. 196. 

accompanied by a statement by Knowlton lo on some 
' fokil plants. 

, 7 . *  

The exposures in the bank of the Yukon between 
Nulato and the mouth of the Koyukuk were observed 
by Schrader in 1899, and marine mollusks, which were 
determined by Stanton as Upper Cretaceous, were col- 
lected. Schrader's report l1 makes mere mention of 
the fact that Upper Cretaceous fossils were recognized. 
The Nulato sandstone, from which these fossils were 
obtained, and some of the contained coal beds are 
briefly mentioned,'Z but no reference is made to the 
fact that the fossils show the Nulato sandstone to be 
Upper Cretaceous and not Miocene. I n  a later report 
Schrader gave a list of these fossils,13 without a de- 
scription of their precise occurrence, under the heading 
"Upper Cretaceous on the Koyukuk." He subse- 
quently gave the list again,14 with a correct statement 

I of their occurrence, in a discussion of the correlation of 
the Nanushuk "series " of the Arctic coast. Further 
reference to the Upper Cretaceous fossils collected by 
Schrader near the mouth of the Koyukuk was made by 
 brook^,'^ who gave a list of the fossils as determined 
by Stanton and stated that the Nulato sandstone is 
" closely associated with Upper Cretaceous beds " and 
that " the horizon of the coals in the vicinity of Nulato 
has not been definitely determined." 

The Upper Cretaceous coal-bearing rocks of the 
Yukon were studied in considerable detail in 1902 by 
Collier, who collected fossils, including plants and 
marine and fresh or brackish water invertebrates, at 
many localities. The marine invertebrates and some 
of the plants were at  once recognized as Upper 
Cretaceous. Some of the plants were for a time re- 
garded as Tertiary and others as possibly Lower 
Cretaceous, but they are now all regarded as Upper 
Cretaceous. The fresh or brackish water fossils col- 
lected by Collier are not distinctive, but they too are 
cloubtless Upper Cretaceous, as they occur inter- 
bedded with the other forms. 

I n  a preliminary report l6 on his investigations, 
dealing chiefly with the occurrence and character of 
the coal beds, Collier states that the coal-bearing beds 
of the lower Yukon consist " of sandstones, shales, and 
conglomerates, which probably form an uninterrupted 
sedimentary series, ranging in age from the Middle 

lo I<nowlton, F. H., Report on a collection of fossil plants from the 
Yukon River : Idem, pp. 194-196. 

Schrader, F. C., Preliminary report on a reconnaissance along 
the Chandlar and Koyukuk Rivers, Alaska, in 1899: U. S. Gecl 
Survey Twenty-first Ann. Rept., pt. 2, p. 477, 1900. 

Idem, pp. 478, 485--486. 
lsSchraher, F. C., Geological section of the Rocky Mountains in 

northern Alaska : Geol. Soc America Bull., vol. 13, p. 248, 1902. 
lASchrader, F. C., A reconnaissance in northern Alaska: U. S. 

Geol. Survey Prof. Paper 20, p. 81, 1904. 
*Brooks, A. H., The coal resources of Alaska: U. S. Geol. Survey 

Twenty-second Ann. Rept., pt. 3, pp. 529, 535, 655-566, 1902. 
"Collier, A. J., Coal resources of the Yukon Basin, Alaska: U. S. 

Geol. Survey Bull. 213, pp. 276-283, 1903. 
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Cretaceous to the upper Eocene, and hence include 
both the Nulato and the Kenai series." I n  a later 
report these rocks are described by Collier l7 as includ- 
ing three divisions-fresh-water cycad-bearing beds 
near Nulato, which are " probably ass- to tho 
Lower Cretaceous"; Upper Cretaceous marine and 
fresh-water (coal-bearing) sandstone, conglomerate. 
and shale with 'h a marine invertebrate fauna of Up- 
per Cretaceous age" and fossil plants " assigned by 
Doctor Knowlton to the Upper Cretaceous"; and a 
succeeding division, " called the Kenai series," of up- 
per Eocene age, with abundant plant remains, exten- 
sively developed near Nulato, where "its relation to 
the Upper Cretaceous seems to be one of conformity." 
I n  this report Collier also gave detailed descrip- 
tions18 of the strata exposed at and near the known 
coal beds. 

As the result of a preliminary study of the fossil 
plants collected by Collier and of additional collec- 
tions made by Hollick in 1903, KnowltonlS stated 
that the fossil plants obtained below Rampn-t " indi- 
cate that the age is either undoubted Cretaceous or 
doubtful Tertiary. The Cretaceous plants include 
cycads of several genera, conifers, end many dicoty- 
ledons, the combination resembling mostly the Middle 
and Upper Cretaceous flora of Bohemia." A sum- 
mary of the results of the field investigations of Col- 
lier and Hollick and of the studies of their collections 
by Stanton and Knowlton has been given by 
Brooks.20 

Additional field studies and collections of fossils 
were made by W. W. Atwood and H. M. Eakin in 
1907, but no complete report on the work has yet been 
published, although some of the results have been used 
by the writers cited below, notably by Eakin and by 
Smith and Eakin, as well as by the writer in this 
volume. 

As a result of his earlier laboratory studies of all 
the fossil plants collected from the Cretaceous rocks 
of this region, Hollick discussed briefly the broader 
aspects of the floras, without local details, and also 
made a general preliminary statement22 dealing 
chiefly with the age and correlation of the flora. He 
also referred to the Cretaceous plants in a discussion 
of the Tertiary flora of Alaska.23 

'"Collier, A. J., The coal resources of the Yukon, Alaska : U. S. 
Qeol. Survey Bull. 218, pp. 15, 17, 1903. 

"Idem, pp. 19-20, 46-58, 65. 
"Knowlton, F. H., Fossil floras of the Yukon: Scienre. new ser. 

vol. 19, pp. 733-734, 1904. 
Brooks, A. H., The geography and geology of Alaska: U. 8. -1. 

Survey Prof. Paper 45, pp. 236, 241-242, 1906. 
Hollick, Arthur, Discussion of the Cretaceous and Tertiary floras 

of Alaska: Washington Acad. Sci. Jour., vol. 1, p. 142, 1911. 
- a Hollick, Arthur, Preliminary correlation of the Cretaceous and 
Tertiary floras of Alaska: Geol. Soc. America Bull., vol. 24, p. 116, 
1913. 

A geologic reconnaissance from Nulato to the head 
of Norton Bay was made by P. S. Smith and H. M. 
Eakin in 1909. Their report contains much informa- 
tion concerning the Upper Cretaceous not only 
of the area between Yukon River and the head of 
Norton Bay, whidt+vas the-ial field sf.the5bvesti- 
gation, but of the exposures along the Yukon, espe- 
cially between Melozi and Kaltag. I n  the description 
of the latter area the observations of previous investi- 
gators were largely used. The Cretaceous rocks de- 
scribed by Smith and Eakin are divided into two 
named units-" a basal conglomerate called * * * 
the Ungalik conglomerate; and an overlying group of 
sandstones and shales called the Shaktolik group, 
The Shaktolik group is separated into two divisions- 
the lower, distinguished by a preponderance of sand- 
stones over shale, and the upper, in which shales are 
in excess." 

Brief mention of the Cretaceous rocks. exposed 
along the Yukon between Melozi and Nulato was 
made by Eakin,2G who derived his information from 
his own observations in 1907 but gave no details. 

I n  1913 Eakin made a geologic reconnaissance of 
the region between Yukon and Koyukuk Rivers. The 
account of this investigation contains a rather exten- 
sive general description of the Cretaceous 
which is based not only on Eakin'e field studies i n  
1913 but also, so far as the area lying along the Yukon 
is concerned, on previous investigations, including his 
own observations in 1907. Reports by T. W. Stanton 
and F. H. Knowlton on fossils collected by Atwood 
and Eakin in 1907 between Melozi and the mouth of 
the Koyukuk are published for the first time.27 Al- 
though the section exposed along the Yukon is be- 
lieved to be wholly Upper Cretaceous, the northern 
part of the area, along the Koyukuk, contains some 
Lower Cretaceous rocks. 

The Upper Cretaceous rocks west of the Yukon be- 
tween Anvik and Andreafski have been described by 
Harrington.2s The description includes general ac- 
counts of the areal distribution, lithology and strati- 
graphy, structure, and age and correlation of the Cre- 
takeous rocks of the whole region, together with de- 
tailed statements of their local features in each of the 
separate areas. The account of age and correlation 
includes statements by F. H. Knowlton and J. B. 
Reeside, jr., concerning the fossil plants and mollusks 
collected by Harrington and a general statement by 

*Smith, P. S., and Eakin, H. M., A geologic reconnaissance in 
southeastern Seward Peninsula and the Norton Bay-Nulato region, 
Alaska : U. S. Qeol. Survey Bull. 449, pp. 54-60, 1911. 

SEakin, H. M., The Iditarod-Ruby region, Alaska: U. S. Geol. 
Survey Bull. 678, pp. 23-24, 1914. 

mEahin, H. M., The Yukon-Koyuhk region, Alaska: U. S. Geol. 
Survey Bull. 631, pp. 41-50, 1916. 

* Hollick, Arthur, Results of a preliminary study of the so-called 
Kenai flora of Alaska : Am. Jour. Sci., 4th ser., vol. 31, pp. 521430, 
1911. 

"Idem, pp. 47-48. 
Harrington, G. L., The Anvik-Andreafski region, Alaska : U. 8. 

Geol. Survey Bull, 683, pp. 22-23, 26-35, 51, 1918. 
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Arthur Hollick concerning Uis -f&* fmm all 
the localities on the lower Yukon. 

The Upper Cretaceous section exposed between 
Melozi and Anvik was critically examined in 1921 by 
the writer, who also made some observations in the 
vicinity of Holy Cross in 1920. The results of these 
investigations were published in 1926.28 

I 

BTRATIOBAPHIC DEBCBIPTION 

The Upper Cretaceohs rocks exposed along Yukon 
River between Melozi and Andreafski consist of sand- 

. * 
thick. --It is typically exposed in the northwest bank 
of the Yukon for 2 to 10 miles above Nulato. It in- 
dudes the rocks which Da11 32 described as the Nulato 
sandstone. The Nulato formation contains marine 
invertebrates and a few fossil plants. (See figs. 3-4.) 

The Kaltag formation, named 3a from exposures on 
the northwest bank of the Yukon between Kaltag and 
the Williams mine, consists of coal-bearing rocks, in- 
clluding fresh-water sandstone, shale, and coal beds, 
with possibly some thin marine members. It overlies 
the Nulato formation with apparent conformity and 

-ABOUT 272 M/LES- - - --- p - - --?I 
F ~ G U R ~  2.-Section on Yukon River near Melozi 

stone, conglomerate, and shale having an aggregate 
thickness of perhaps &000 feet. These beds include 
both marine and fresh-water members, and the latter 
contain some coal beds: The complete sequence is not 
exposed in any .one section, there being numerous broad 
areas with no exposures, so that the full succession and 
thickness must be inferred from incomplete evidence. 
It is believed, however, that the rocks may be sub- 
divided into the four formations shown in the table 
on pages 20-21. (See figs. 2-5.) 

The Ungalik conglomerate, which is the basal divi- 
,ion of the Upper Cretaceous rocks of the lower Yukon 
rctgion, consists of conglomerate, sandstone, and sandy 

is at least 800 feet thick. I t  contains fossil plants, 
fresh-water invertebrates, and perhaps a few marifie 
i~~vertebrates. 

These formations are described in detail in Bulletin 
776. 

AaE AND CORBELATION 

The Upper Cretaceous rocks of the lower Yukon 
%re not known to be in contact with any formations 

, other than the supposed Paleozoic rocks that under- 
lie them and the supposed Tertiary volcanic beds that 
may overlie them. There is consequently no evidence 
as to the precise age of the Upper Cretaceous rocks, 

shale having an aggregate thickness 
of probably about 3,000 feet. It was 
described by Smith and Eakin30 
from exposures on Ungalik River 
east of Norton Bay. The only fossils 
found in it are undetermined marine 
pelecypods, worm tubes, trails, and 
indeterminate vegetable detritus. 

The Melozi formation, named 
from exposures on the north bank of 
the Yukon from 8 to 20 miles below 

FIGUBE 3.-Section on Yukon River near Fbssil Bluff 
Melozi telegraph station, overlies the 
Ungalik conglomerate with apparent conformity. I t  
consists of fresh-water shale and sandstone at least 
1,000 and possibly several thousand feet thick. I t  con- 
tains fossil plants and fresh-water invertebrates. (See 
fig. 2.) 

The Nulato formation, which overlies the Melozi 
formation with apparent conformity, consists of ma- 
rine sandstone and shale probably about 3,000 feet 

=Martin, O. C., The Mesozoic stratigra~hy of Alaska: U. S. Geol. 
Survey BUII. 776, pp. 460-411, 1926. 

mSmith. P. S., and Eakin, H. M., A geologic reconnaissance in 
southeastern Seward Peninsula and the Norton Bay-Nulato region, 
Alaska: U. S. Ceol. Survey Bull. 449, pp. 85-57, 1911. 

Martin, G. C., op. cit., p. 400. 

except that afforded by the contained fossils, which 
have been found in all four of the Upper Cretaceous 
formations. 

The lower conglomeratic formation (Ungalik con- 
glomerate) has yielded only some fragmentary plants 
and some indeterminate pelecypods, none of which 
gives conclusive evidence as to the age. As these con- 
glomeratic beds appear to underlie the other Upper 
Cretaceous rocks conformably, there is little if any 
doubt that they too are Upper Cretaceous. 

"Dall, W. H., and Harris, G. D., Correlation papers-Neocene: 
U. S. Geol. Survey 'Bull. 84, pp. 233, 246-248, 253-254, 258, 1892. 

=Martin, G. C., op. cit., p. 400. 
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1 .r " " %  / 
River bank 

fossi/ shefls in rock scattered 
a/ong shore ar bas; of bluff 

came down valley 

FIGUBP) 4.-Sketch, showing p~s i t ion  of foasiliferous beds near F'ossil Bluff 

The fresh-water shale and sandstone (Melozi forma- 
tion) have yielded both fossil plants and fresh-water 
mollusks. The shells include chiefly some unidenti- 
fied species of Unio, which afford no evidence as to 
the age of the rocks., 

The marine sandstone and shale (Nulato formation) 
have yielded both fossil plants and marine inverte- 

recognized in the older fresh-water shale and 
sandstone. 

The occurrence of all the fossil plants has 
been given by Hollick in the systematic de- 
scriptions of the species on pages 37-116. 
The evidence yielded by the fossil plants 
concerning the age of the Upper Cretaceous 
flora of the Yukon as a whole is discussed 
by Hollick on pages 5-9, where it is shown 
that the flora is with little doubt approxi- 
mately of Dakota age. This conclusion is 

mollusks. It - is possible that all, the marine 
fossils that have been listed as coming from 
these beds were derived from older rocks., that 
have been erroneously correlated with these beds. 
These marine fossils represent only a few genera 
and apparently do not include any species that have 
not been recognized in the underlying marine sandstone 

SW. NE. and shale. The fresh or brackish water fos- 
sils include oysters and several genera of \ / fresh-water mollusks that have not been 

making up t h e  tables of fossils on pp. 24-30. 
86 Eltanton, T. W-., unpublished statement. 

brates. Some fresh-water pelecypods (Unio) have practically in "accordance with the evidence yielded 

1 water shells as well as the plants, are tabulated. 

been collected at one locality within the area of these 
rocks, but they were not obtained in place and are 

Fossil8 from the Yelwi fornuation a 

by the marine invertebrates and is accepted without 
question. 

- -  1- 
Asplenium foersteri Debey and Ettingshausen? .......................... ------ a ------ ------ ------ ------ ------ ------ ------ ------ 
" Pecopteris arctics Heer"? .-----.-.-..--.------------------ b ------ ------ ------ ------ ------ ------ ------ ------ ------ 
Anemia supercretscea conformis Hollick, n. var-. ..................... -- ...-. - a .. ---- --. -.- -.---. -----. ..---- -. --.- ...-.. -.---. 
Nilssonia yukonensis Hollick, n. sp ---..--------...---------------------- --.--- ---.-. a ------ ------ -----. ------ ..---- --.-.. --...- 
Podozamites lanceolatus (Lindley and Hutton) C. F. W. Braun -.-.---.- a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ginkgo digitata (Brongniart) Heer ....---.---.-......------------------- ::II:: 1::::: a -.-.-. ...... .-.... ...... ...... ...... -...-. 
Ginkgo pseudoadiautoides Hollick,n. sp---..---..-.----.---------------.-.-.---.-.--.---- a ------------------ a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Protophyllocladus polymorphus Lesquereux) Be rry.----....-----------.---..-.---------------------------- a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cephalotaxopsis hetero hylla Ho h ick, n. sp ------...-.------------------.-.---.---.-...-.-----------------------i- a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~ e ~ h a l o t u o ~ s i s  magniglia su-siva Hollick, n. nr ------ ------ ----.- a ------ -----. --.--- ------ ------ - - - - -  -: ---- ------ ------ ------ ------ 
Oephalotaxopsis intermedia Hollick, n. sp- ---.-...-------.-------------- ----.- - - - - - - I  -.-.-- a -----. ------ .---.. ------ -----. -.---- ------ ------ ------ ------ ------ 
Cephalotaxopsis microphylla laxa Hollick, n. var- -------.--...---------- .-.-.- - - - - - - I  ------ ---.-. --.--- ---.-. .-...- 8 -.-.-- --.-.- -.-.-- -..... ...--. -.---. ..-.-- 
Cephalotaxopsis electilis Hollick, n. sp ...------ -. . .-------- -- -- - - --- - --- - ------ .-.---I ------ -- ---- --.-.. ---- -- ----.- ------ a ------ -.-.- - - ---- - --. .. . .. -- -- --..-- 
Tumion gracillimum Hollick, n. sp. ---- -- --- -. . - -------- --. - ------------I- ------I ------ a ------ ------ ------ a ------ --- -- - ----- - --- -- - - - - - -- -- -- -- ---- -- 

a, Identified by Arthur Hollick; b, identified by F. 8. Knowlton; c, identified by W. R. Smith; d, identified by T. W. Stanton. 

believed to have been derived from 
0. 

the underlying fresh-water shale and 3 
F 

iJ - F. iJ - 
3 4 

sandstone of the Melozi formation. S.  ,$ - 
m 3 

m N. 

Most of the marine invertebrates be- 2 LL LL 

--; >A - long to unidentified species and have , I 1 1  
1  I , I  i I : - I 

I 1 1  I 2903 1 ~ 1 1 1  I 
I 

not been critically studied.84 They ; I 2 ~ $ 2  8 90 u, indicate, according to Stanton,s5 " that 8 ,, hbh h Y, 88 8 %%#% 3 
cV * *** \+ cy Nhc I9 

the horizon is within the ITpper Q$2 42 " 
Cretaceous but probably not higher F)P+ D%? 
than the middle of the Upper Cre- Fronsm 5.-Section showing general relations of Upper Cretaceous rocks between Pickart 

mine and Nulato taceow." 
The coal-bearing rocks (Kaltag fonnation) con- 

tain abundant fossil plants, some fresh or brack- 
ish water mollusks, and probably a few marine 

"After this paper was practically finished a critical study of the 
Upper Cretaceous invertebrate fossils of Alaska was undertaken by 
W. 8. Smith. The results of that. study have not been published, 
but oreliminars lists of fossils identified by Smith have been used in 

I n  order to determine the character and significance- 
of the floras of the several formations into which the 
writer has separated the Upper Cretaceous rocks of 
the lower Yukon, the distribution of the fossils is- 
given in the following tables. I n  these tables the- 
localities are grouped subdivisions, 
and all the fossils, including: the marine and fresh-- 



THE UPPER CRETACEOUS PLANT-BEARING BEDS O F  ALASKA 

Fossils from the Meloxi formation--Continued 

4782 (19). Yukon River, north bank, about 9 ( 7 )  miles below Melod. 
Argillite a m d a t e d  with coarse conglomerate. W. W. Atwood, 1907. 

2975 (2AC234). Yukon River, north bank, about 9 miles below 
Melozi. Thin bed of carbonaceous shale with "knife edge" coal 
seams. A. J. Collier, 1902. 

2976 (2AC235). Yukon River, north bank, about 1 0  miles below 
Melozi. Talus a t  foot of bluff. A. J. Collier, 1902. 

4633 (18). Yukon River, north bank, about 1 0  miles below Melozi. 
Soft shale dipping into hillside. W. W. Atwood, 1907. 

7715. Yukon River, north bank, 15 or 20 miles below the  mouth 
of the Melozi. I. C. Russell, 1889. 

1554 (9). " Below Melozikakat" [probably about 19 miles below 
Melozi River], J. E. Spurr, 1896. 

2963 (2AC236). Yukon River, north bank, 10 to 11 miles below 
Nelozi. "Collected for about a mile along the foot of the cliff." 
A. J. Collier, 1902. 

3248 (3AHll) .  Yukon River, north bank, about 12 miles below 
Melozi. Shaly sandstone about 300 feet above the river and talus 
on river bank. Arthur Hollick. 1903. 

4634 (20). Yukon River, north bank, about 12 miles below Melozi. 
Sandstone and. shale. W. W. Atwood, 1907. 

4783 (21). Yukon River, north bank, about 12 miles below Melozi. 
Sandstone and shale. Same locality as 4634. W. W. Atwood, 1907. 

3249 (3AH12). Yukon River, north bang, about 12% milea below 
Melozi. Talus on the river bank. Arthur Hollick, 1903. 

3249 (3AH12). Yukon River, north bank, about 12% miles below 
Melozi. Sandstone a short distance below small draw. Arthur Hol- 
lick, 1903. 

3251 (3AH14). Yukon River, north bank, about 2 miles above Good 
Island or about 14 miles below Melozi. Talus. Arthur Hollick, 1903. 

3251a (3AH14a). Yukon River, north bank, just above upper end 
of Good Island. Gray sandstone. Arthur Hollitk, 1903. 

2922 (3AH14a). Same locality a s  3251a. Arthur Hollick, 1903. 
2675 (2AC237). Yukon River, north bank, behind Good Island. 

Sandstone pebbleer at mouth of me&. A. J. Collier, 1902. 
2923 (3AH14b). Same locality a s  2675. Loose rock on the river 

bank. Arthur Hollick, 1903. 
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Fossils from the N h t o  formation 

4787 2 

a 

Fucus irregularis Hollick, 
n.sp 

Dryopteris oerstedi (Heer) 
Knowlton? ..............-... 

Nilasonla alaskana Hol- 
lich- n. SP 

~oddami tes  Ianceolatuq 
(Lindley and Hutton) 
C. F. W. Braun 

Cephalotaxo hetero- 
phyllaIIol~,n.SP....... 

Csphdotaxopsis mqni-  
folia sueeessiva Hollick, 
n. var---- 

Cephdotayopsis 
Sequoia ambiya Heer 
Sequoja reichenbachi 

(Oeinitz) Hear ........... 
Sequoiasp.?(cones) 
Castaliites cordatus 1101- 

lick n.sp--.------.------ 
~ e d p e r m i t e s  reniformis 

Dawson 
Platanus heeriiLesrluereur.. 
Crednmia mixta Rollick, 

n.sp 
Aeer collieri Hollick n. sp-- 
Cissites comparabilis Hol- 

lick,n. sp 
Hedera rere Hollick, n. sp. 
Viburnum grossecrenatum 

Hollick, n. sp 
Bemiaster 
Worm burrows 
Nucula? n. sp 
Leda n. sp 
~ n d l a e a  mathewsoni 

Oabb 
CuoullaeatruncataQabb? 
Cucullaea? 
Pinna 
Inoceramus cf. I. labiatus 

Schlotheim ...................... 
Ostrea, n. sp .............. 
Ostrea, n. sp .................. 
Ostrea, n. sp 
Ostrea sp ...................... 
Unio, n. sp ................ 
Trigonialeana Qabb 
Trigonianewcombei Pack- 

ard? ..................................... 
Trigonia, n. sp 
Trigonia ....................... 
Anomia ........................... 
Mytilus 
Pliuromya n. sp 
~boladomia, n. sp 
Pholadomya 
Thracia sp 
Thrada? n. sp 
Thraeia? 
Astnrte n. sp ................. 
~star te '  
Astarte? n. sp ......................... 
Astarte? ................................... 
Opis? ..---.-.--------- i ---- 
Venericardia 
Imcina, n. sp 
Ludna? 
Cardium (Trachydlum), 

n. sp 
Protoeardia, n. sp 
P r o b r d i a ,  n. sp 
Protoeardia ..........-......... 
Veueridae ..................... 
Meretrlx n. sp ................ 
~ e r e t r i x l  .................. 
Meretdx? 
Tellina cl. T. ashbnrnerii 

Qabb 
Td]ina?....------ ............ 
Corbula 
Panope n. sp ................. 
~anope'concentrica ( ~ a b b )  

Whitesvessar 
Panopeasp 
panopa? 
Pelecypods ........................ 
Vivip-q, n. sp 
Turritella 
Actaeonella (Volvalina), 

n.sp 
Actwonella .................... 

,-.. 

I 
?677 3255 

I 

Oabb ............................................. d 
SOnneratia? .................... ........I .... d d d 
Ammonites ................................ d ---- -..-..-------------- 
Cru?tacea (large macruran)- .........................-..-.......... 1 I 

a, Identifled by Arthur Hollick; b, identi5ed by F. H. Knowlton; c, identified by W. R. Smith; d, identitled by T. W. Stanton. 

.............-...-........ 

........................................... 

c 

c 
................ 

............................ 

............................. 

............................................ 

.-.- 
............................ 

d 

...................... 
................................. 

........................................................................................................... 

............................................................... 

4188 

............................................... 

4189 

a 

a 

...............-.-....-...-.........--..-.....-.-.....--..-..........-.......-.-.................................. 
a 

-.....--. 

......................................... 

................. 
.............................................. 

c 
c 

........................................ 
c 

d 

............... 

c 

-.-- 
........................................ 

d 
....,..-. 

c 
.... 

d 

-,.. 

d 

2880120a82881 4111 

............................................................................. 

...-.............................................-...... 

4793 

........ 

........ 

.... 

I I I 

........................--........................ 

...-.-..........-....-......................... 
......-.-........-........ 

4790 

------------------------ 

.................................................................... 

.............................................................................................. 

..................-...-..---..................-.....--.-.-.-...-.-.....-.........-............................................... 

3286 

..................................................... 

-: 

..................................................... 

d 
c 

.... 

c 

d 

---- 

............................................................ 

,.... 
d 

d 

4791 2900~3256 

...................-.--.-......-...-----..--.-...--...-...-.......-........................... 

a 

.........--............--.......-............................................................................................ 

yzi 

........................ 

............................ 

......................................-................ 

c 

c 

.... 

d 

.--- 

.... 

c 

.................................................. 

2931 

.... 

3264 

a 

a 

w 

a 

- 
a 

3% 3257 

I 

...................................................................... 

d 

c 

c 

c 

c 
c 

c 
c 

c 
.---- 

e 

d 

........................................................................... 

d 

................ 

.................... 

a 

a 

a 

.................... 

........ 

, 
d 

.................-............. 

.... 

........................................................... 

c 
c 

............................................................................... 

---- 
c 

............................... 

.... 

1 a 

c 

........................... 

r 
.........-......... 

c 

c 
c 

d 

----- 
d 
c 

........................................................................... 

........................................... 
.............. 

....................................................................................... 

................... 
d 

............................................................................................. 

........................................................................................ 

d 

......................................................................................... 
......... 

----- 

......................................... 

d 

.............................................................................................. 

.-----................ 

............................. 

d 

.............................................................................................................. 

---- 
.................. 

d 

.......................................................................................................... 

c 
d 

.................................................. 

............................................................................................................... 

......................................................................................... 

a 

.... 

.... 

---- 

........ 

I 

c 

d 

c 

..................... 

c 

.--- 

c 

.................................................................................................... 

........ 

c 

......... 

c 

..................................................................................................................................... 

d 

d 

..................... 

............................................................................ 

c 

---- 
c 

d 

......................................................................... 

d 

......................................................................................................... 

................................................................................................................................................. 

c 

c 

c 

---- 
............................................................................................................................................. 

c 

d 

a 

.................................................................................................................................... 
.... 

---- 

.... 

............-... ----I 

....................................... 

.................................................................................................... 

.......................................................................... 

.............--- 

d 

........-..- 

c 

---- 

c 

c 

......................................... 

............................................................................................................................ 

C 

d 

---- 

c 

.................................... 

d 

....................................................................................................................... 

........................................................................................................................ 

---- 
............-.--...---..-.---....-...-.-. 

-.-- 
c 

............................. 
d 

....................................................................................................................... 

........................-........... 

.............I:. 

.......................................................................................................... 

c 

c 

.......................................................................................................... 

............................................................................................................ 

................................................................................................................ 
.......................................................................................................... 

---- 

c 
c 

d 

................................................ 
c 

................................................................................................. 

................................................................................................. 

d 

................................................................................................. 

............................................................................................... 

---- 
.................................................................................................. 

c 

... 

d 

:. 

............................................................................................ 

............ 

............ 

- --- 

.... 

d 

C 

d 

....... 

..................................................................................... 

--- - 

c 

d 

................................................................................... 

..............................--.........--....-................................ 

............................................................................ 

............... 

d 
c 
c 

c 

d 

............................................................................ 

---- 

c 

d 

..................................-...........-.. 

d 

a 
a 

.................................................................... 

c 

-............................................................... 

c 

d 
d 

d 

c 

c 

C 

................................................................. 
......... 

d 

c 

................ 

I - - -  
] :::: 
I::: 

.................................. 

---- 

......................................... 

..............--.--..-.-.---.---.-.-...--.. 

............................................ 

----.--...................................... 

............................................................. 

............................................................. 

---- 

........................................................ 

..--/::I: 

................................................ 

---- 

..................................................... 

d 

................................................ 

...............................................- 

d 

:::: 

d 

d 
c 

c 

---- 

d 

c 

a 

a I 
a 

I::: 

---- 

I::: 

..-.----..---............... 
................................... 

....--.-....-.................. 

.-..----....-...-......-......... 

....-.--........................ 

---- 
.....--...............-.....--.. 

................................ 

........ 
............ 

................. 

---- 

..................... 

::I: 

---- 

..............----.------.-..... 

....................... 

-........ 
................................ 

.................................. 

................................ 

- 1  

........................ 



THE UPPER CRETACEOUS PLANT-BEARING BEDS OF ALASKA 27 

stone. Arthur Hollick, 1903. . 
85918-30--3 

2924 (3AHl5). Y a o n  River, north bank, just above Fossil Bluff, 
about 6 miles above Louden. sock fragments on beach. Arthur 
Hollick, 1903. 

2676 (2AC238). Yukon Rive north bank, a t  Fossil Bluff, 5 miles 
b e  Louden. Massive sa Jne. A. J. Collier, 1902. 

2925 (3AH15h). Yukon Riven, north bank, a t  Fossil Bluff, 5 miles 
above ~ ~ ~ d ~ ~ .  sandstone an$ shale overlying "intrusive dike." 
Arthur Hollick, 1903. 

4784 (23). River, wrth bank, miles above Louden. Sand- 
stone and shale overlying u intwsive lava." In place. probably 
same locality a s  2676 and 2926. W. W. Atwood, 1907. 

2977, 2678 ( 2 ~ ~ 2 4 4 ) ,  Yukoq, River, north bank. a t  Bishop ldoun- 
tain. A. J. Collier, 1902. 

2926 (3AH17). Yukon River, north bank, a t  Rock. Crest 
of fold a t  upper end of exposurb. Arthur Hollick, 1903. 

2927, 3257 (3AH17a). Same docality a s  2926. Talus a t  lower end 
- of exposure. Arthur Hollick, 1903. 

4637, 4785 (24). Yukon Rivet, north bank, a t  Bishop Rock. W. W. 
Atwood, 1907. 

4787 (27). Yukon River, n&th bank, near Pickart mine. Sand- 
stone (see ag. 6, p. 24) aboyt 130 feet below the coal. W. W. 
Atwood, 1907. 

2677 (2AC250). Yukon north bank, below Pickart coal 
mine. A. J. Collier, 1902. 

3265 (3AH18b). Yukon River, north bank, just below Pickart 
mine. Massive sandstone beloft the coal. Arthur Hollick, 1903. 

2928 ( 3 ~ ~ 1 8 ~ ) .  ~ u k o n  ~ i v d ,  north bank, a ahort distance below 
Pickart mine. Shale conformably beneath the sandstone tha t  yielded 
l o t  3265. Arthur Hollick, 1904. 

2930 (3AHlsd). Yukon Ri'+r9 north bank, about 2 miles below 
locallty 2928. Float. Arthur Hollick, 1903. 

3256 (3AHlBd). Yukon Rive& north bank, just below 2930. Sand. 
I sandstone. W. W. Atwood, 1907. 

2680 (2AC261). Yukon River, w r t h  bank, about 3 miles below 
Pickart mine. A. J. Collier, 1902. 

2929 (3AH18e). Yukon River, north bank, opposite head of first 
island below Piekart wine. Sandstone. ~ r t h u r  ~ o l l i c k ,  1903. 

2681 (2AC252). Yukon River, north bank, 6 m i l a  above Nulsto. 
Massive A- J. lgo2- 

4788 (28). Yukon River, north bank, 5% miles below pickart mine, 
Talus below sandstone cliff. W. W. Atwood, 1907. 

4789 (29). Yukon River, north bank, 6 miles below Pickart mine. 
Sandstone near lens of 'Oaly stringers. W' W' Atwood, lgo7' 

4790 (30). Yukon River, north bank, 6% miles below Pickart mine. 
W. W. Atwood, 1907. 

4791 (31). Yukon River, north bank, 6% miles below Pickart mine. 
W. W. Atwood, 1907. 

4792 (32). Yukon River, north bank, 6314 miles below Pickart mine. 
Sandstone above 4788 to  4791. W. W. Atwood, 1907. 

2179, 7471 (358). Yukon River, north bank, between Pickart mine 
and Nulato. F. C. Schrader, 1899. 

3264 (3AH25). Yukon River, west bank, a t  upper end of %luff 
Point, 24 miles below Nulato. Sandstone and shale. Arthur Eol- 
lick, 1903. 

2931 (3AH25a). Yukon River, west bank a t  end of Blude Point. 
Coarse sandstone. Arthur Hollick, 1903. 

2982 (2AC263). Yukon River, west bank, 1 mile below Bluff Point. 
Sandstone. A. J. Collier, 1902. 

3265 (3AH26). Yukon River, west bank, about 3 miles below Bluff 
Point. Shale. Arthur Hollick, 1903. 

2983 (2AC264). Yukon River, west bank, about 4% miles below 
~ l u a  Point. Massive sandstone. A. J. Collier, 1902. 

3266 (3AH27). yukm R ~ ~ ~ ~ ,  west bank, about 4% miles below 
Bluff Point. Shale nePr 29831 Arthur Hollick, 1903. 

3267 (3AH28). Yukon River, wegt bank, 3 miles above Kaltag. 
Shale associated with thin bed of coal. Arthur Hollick, 1903. 

4793 (34). Yukon River, west bank, 3 miles above Kaltag. Thick 



Fossila from the Kaltag formation a 

lick n sp ............................................................................................................................................... .-.-..----.-I.----.....-.-...-.--.,--..------- 

~ o t o '  hyllocladus subintegrifol- ................. .... ............................................ ius r ~ e s  ueteur) Berr ..................................................................................................... a a .,.. 
F'rotophylibcladus simpyex Hol- / I 1  I I I I I I I  I I I I ' I I a I I I I I  I 

"p, Identified by Arthur Hollick; b, identified by F. H. Knowlton; c, identified by W. R. Smith; d, idgqtified by T. W. Stanton. 

Marchantis yukouensis Eollick, 
n.sp-..---.--..-.--------------.-,--.. 

Asnlenium foersterl Debey and 
................ Ettingshauseu? 

Asrlenium johnstrupi (Heer) 
......................... Hwr? 

Cladophlehis browniana infirma ......................... Hollick n. rar 
0nvchio;sis nervwa (Foutaine) 
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n. sp--------------------------- 
Pdeonuphar inopina Hollicg, n. 

SP--- --------.-------------. 
Castaliites ordinariua Holllck, 

n.sp -----.-: -..-.-------------- 
V m t w  Hollick, 

n. SP --.-...-.-.---------- .. 
Castaliitm -.----.------.--------- 
Menispbrmitea cordifolius Hol- 

lick n.sp 
~eniipermites septentrionalis 

Hollick n sp--- -----.-- ------- 
~kiodendro&is simplex (New- 

berry) Newberry .--..-.-...--- 
Asimina knowltoniana Hollick, 

n.SP----------------------------.----- 
Lsurus a n t ~ 8 d e n ~  Lesqu8r8ux-. 
Benzoin venustum alaskanum 

EWUck, n. Vw----------------- 
Perses spatulata Hollick, n. sp--. 
Daphnogene turbulentaHollick, 

n.sp 
Platanus heerii Lesqumux------ 
Platanus? newberryana Heer .--. 
PhtaIIUS ~0pt0Iltriodii H0l- 

lick n. sp-- .---.----.---------- 
p l a t d m  valida Hollick, n. sp- -. 
Platanus latibasalii Hollick, n. 

SP- -.--- ....................... 
Platanus data Hollick, n. sP----- 
Platanus? SP- .--.--.--.---.-.--- 
Platanus? grewiopsoides Hol- 

lick, n. SP-----.------.--------- 
Credneria inordinata Hollick, 

n. SP--------------------------- 
Credneria inordinata maxima 

Hollick n. var----------------- 
~ redner i i  spatiosa Hollick, n. 
Sp----------------------------- 

Credneria grewiopsoides Hol- 
lick n. sp---------------------- 

~redl;eriaelegans ~ol l ick,  n: SP- 
Credneria wmpmbihs Holhck, 

n-sp-------------------------- 
Paraemdueria crednerioides Hol- 

lick, n. SP--------------------- 
Paracredneria alaskana Hollick, 
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2962 (2AC239). Yukon River, north bank, 494 miles above Louden. 
Hanging wall of coal bed about a quarter of a mile from the river and 
from the foot of a slide e~tending~*$~om: the c3al bed to the river. 
A. J. Collier, 1902. 

4636 (228). Yukon River, north bank, about 5 miles above Louden 
$bBo&ahI'$B~ W. - W . , b A M ,  1987; - 

3262 (3AH16). Yukon River, north bank, about 4% miles above 
Louden. Slide tha t  came down from vicinity of coal mine. Arthur 
Hollick, 1903. 

4635 (22). Yukon River, north bank, about 5 miles above Louden. 
Probably same locality a s  2926 and 3252. Weathered material. W. W. 
Atwood, 1907. 

3263 (3AH18). Yukon River, north bank, about 2 miles above 
Pickart mine. Sandstone. Arthur Hollick, 1903. 

2679 (2AC249). Yukon River, north bank, above Pickart coal mine. 
A. S. Collier, 1902. 

2964 (2AC249). Yukon River, north bank, 10 miles above Nulnto. 
Strata above Pickart coal mine. A. J. Collier, 1902. 

3264 (3AH18a). Yukon River, north bank, just above Pickart mine. 
Shale and sandstone overlying the coal. Arthur Hollick, 1903. 

4786 (26). Yukon River, north bank, above Pickart mine. Sand- 
stone (see fig. 6, p. 24) about 665 feet above the coal. W. W. Atwood, 
1907. 

4638 (26). Yukon River, north bank, above Pickart mine. Shale 
and sandstone (see fig. 6, p. 24) about 168 feet above the coal. 
W. W. Atwood, 1907. 

2682 (2AC253). Yukon River, north bank, a t  Nulato. A. J. Collier, 
1902. 

(2AC -). "Front  Street, Nulato." A. J. Collier, 1002. 
2978 (2AC26S). Yukon River, west bank, 6 miles below Nulato. 

Shale and thin-bedded sandstone. A. J. Collier, 1902. 
7122. Yukon River, west bank, " about 7 miles below Nulato." Prob- 

ably near Blatchford mine. W. H. Dall, 1866. 
3258 (3AHl9). Yukon River, west bank, a t  Blatchford coal mine, 9 

miles below Nulato. Shale aqd sandstone underneath the coal. Arthur 
Hollick, 1903. 

3260 (3AH21). Yukon Ri+er, west bank, 3 miles below Blntchford 
mine. Sandstone. Arthur Bollick, 1903. 

2980 (2AC260). Yukon Rlver, west bank, about 16 miles below 
Nulato, or  4% miles below Bhtchford mine. Landslide. A. J. Collier, 
1902. 

3259 (3AH20). Yhkon River, west bank, 2 to 10 miles below Blntch- 
ford mine. Float along shore. Arthur Hollick, 1903. 

3261 (38622).  Yukon River, west bank, 6 miles below Blntchford 
mine. Shaly sandstone. Arthur Hollick, 1903. 

4639 (33). Same locality a s  3261. Shale and sandstone. W. W. 
Atwood, 1907. 

2683, 2981 (2AC262). Yukon River, west bank, nbout 20 miles below 
Nulato, o r  3% miles above Bluff Point, a t  foot of slide. A. J. Collier, 
1902. 

2932, 3262 (3AH23). Same locality as  2853. Arthur Hollick, 1003. 
3263 (3AH24). Yukon Rfier, west bank, about 22 miles below 

Nulato. Sandstone overlain and  underlain by shale. Arthur Hollick, 

3271 (3AH32). Yukon River, weat bank, about 18 miles below 
mine No. 1. Float a t  outcrop of sandstone and shale with thin coal 
bed. Arthur Hollick, 1903. 

4643 (40). Yukon River, west bank, about 18 miles below mine 
No. 1. W. W. Atwood, 1907. 

9774 (16AHa134). Bodreafski River, east bank, 9 miles northeast 
of Andreafski. G. L. Harrington, 1916. 

7269, 9776 (16AHa136), Andreafski River, east bank, 9% miles 
northeast of Andreafski. Q. L. Harrington, 1916. 

9776 (16AHa140). AndreaLski River, west bank, 1% miles below 
Andreafski. G. L. Harrington, 1916. 

The following list shows that a relatively large pro- 
portion of the ferns and gymnosperms range through- 
out two or more of the formations but that most of the 
angiosperms are restricted to one formation. This dif- 
ference evidently means that the angiosperms, being 
more highly organized, were more sensitive to changes 
in environment and consequently are better horizon 
markers. I t  is shown statistically by the fact that, 
among the angiosperms, 80 per cent of those in the 
fresh-water shale and sandstone, 37% per cent of those 
in the marine sandstone and shale, and 86 per cent of 
those in the coal-bearing rocks are characteristic of 
one formation; whereas among the gymnosperms and 
lower plants only 24 per cent of those in the fresh- 
water shale and sandstone, 33 per cent of those in the 
marine sandstone and shale, and 56 per cent of those 
in the coal-bearing rocks are characteristic of one for- 
mation. 

A similar difference between the angiosperms and 
the lower plants is shown in the stratigraphic range 
cf those species which occur in other regions. Al- 
though most of the species of fossil plants from these 
beds that are known in other regions occur in the 
Dakota sandstone or in beds that have been correlated 
with it, there are about a dozen species which have 
been generally regarded as characteristic of the Lower 
Cretaceous as well as a few species that have been re- 
garded as Montana or possiblv Laramie. All these 

4640 (35). Yukon River, !west bank, about 8 miles below Kaltag. 
Shale and sandstone. W. W. Atwood, 1907. 

3268 (3AH29). Yukon River, west bank. nbout 8 miles below 

1903. 
2984 (2AC266). Yukon iver, west bank, about 8 miles below 

K a l t a ~ .  A. J. collier, 190A 

Kaltag. Sandstone and shale. Arthur Hollick, 1903. 
2684 (2AC272). Yukon River, west bank, 1 8  or 20 miles below 

Kaltag. Loose pieces lying on dark shale. A. J. Collier, 1902. 
4642 (36). Yukon River, west bank, 1% miles above Williams coal 

mine. W. W. Atwood, 1907. 
4794 (37). Yukon River, west bank, 1% miles above Williams mine. 

supposed Lower cretaceous and late Upper Cretaceous 
species are among the gymnosperms or lower plants, 

W. W. Atwood, 1907. 
2685 (2AC282). Yukon River, west bank, 1 mile above Williams 

mine. Black shale. A. J. Collier. 1902. 
3269 (3AH30). Yukon River, west bank, about 1 mile nbove Wil- 

liams mine, near 2685. Sandstone. Arthur Hollick, 1903. 
2933 (3AH30). Yukon River, west bank, about 1 mile above Wil- 

liams mine, a few yards below 3269. Arthur Hollick, 1903. 
4641 (38), 4795 (39). Yupon River, west bank, 1 mile nbove Wil- 

liams mine. W. W. Atwood: 1907. 

\;hereas all the p~eviously described species of angio: 
sperms that have been found in the Upper Cretaceous 
rocks of this region are known elsewhere only in the 
Dakota sandstone or in rocks of approximately equiva- 
lent age. 

The stratigraphic range in other regions of pre- 
viously described Upper Cretaceous fossils from-the 
lower Yukon is shown below: 

Dryopteris oerstedi - - - - -  - - - - -  - - -  - - Lower Cretaceous. 
Asplenium foersteri- - _ - - - - -  - - _ - - - Raritan, Atane. 
Asplenium johnstrupi - - - - - - - - - - - - -  Lower Cretaceous. 
Onychiopsis nervosa --.- --- - -  - - - -  - Lower Cretaceous. 

2985 (2AC284). Yukon d v e r ,  west bank, a t  Williams co. 
mine  / Sagenopteris variabilis. - - - - _ - - - - - - Magothy. 

" Fossils mostly taken from! sandstone immediately above coal bed." Podozamites lanccolatus- - - - - - - - - - Dakota? 

- . - . - - - - - - , - - - - . 
3270 (3AH31). Yukon d v e r ,  west bank. near " mine No. I." I Nageiopsis angustiiolia- - - - - - - - - - - Lower Cretaceous. 

A. J. Collier, 1902. 
2986 (2AC2893. Yukon River, west bank, lust below "mine No. 1." 

Cross-bedded sandstone, the base of which is 28 feet above the coal. 
A I pnllipr 1902 , 

Bhale. Arthur Hollick, 190d. ' Protophyllocladus polymorphus-- .- Laramie. 

Ginkgo concinna - - - - - - - - - - - - - - - - -  Lower Cretaceous. 
~ i ~ k ~ ~  digitata - - - - - - - - - - - - - - - - -  L~~~~ cretaceous. 
Ginkgo laramiensis ---- - - - - - - - - - - -  Laramie, Nanaimo, etc. 
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Protophyllocladus s~~bintegrifolius-.. Dakota. 
Sequoia ambigua ----------------- Magothy, Kome, etc. 
Sequoia fastigiata-- --------------  Dakota. 
Sequoia concinna- - Magothy, Patoot. 
Sequoia reichenbachi- - - ------ -- - - Dakota. 
Sequoia rigida --------------- - - - -  Lower Cretaceous. 
Sequoia subulata -----------------  Lower Cretaceous. 
Sphenolepis sternbergiana--- - - - --- Lower Cretaceous. 
Glyptostrobus gronlandicus- - - - - - - Lower Cretaceous. 
Myrica? trifoliata - - - - - - - - - - - - - - - -  Dakota. 
Juglans arctica- - -- ------------  - - Dakota. 
Quercus eamesi ------------------  Dakota. 
Ficus daphnogenoides- - -- - - - - - - - - Dakota. 
Ficus melanophylla- - - -----------  Dakota. 
Menispermites reniformis- - - - - - - - - British Columbia? 
Magnolia amplifolia-- - -- - - -- - - -- - Dakota. 
Magnolia lacoeana- - -------------  Dakota. 
Liriodendropsis simplex--- - -- -- - - - Raritan, Magothy. 
Laurus antccedens- --  - ----------  - Dakota. 
Daphnophyllum dakotense-- ------  Dakota. 
Platanus? newberryana- ----------  Dakota. 
Platanus latior- - - - --------------  Dakota. 
Platanus heerii- - ----------------  Dakota. 
Acerites multiformis -.-- ---  -------  Dakota. 
Sapindus morrisoni - - - - - - - - - - - - - - -  Dakota. 
Sapindus apiculatus-- ----  - - - - - - -  - Magothy? 
Aralia wellingtoniana--- - -  - - -  - - - - -  Dakota. 
Aralia polymorpha --------  - - -  - -  - - Raritan. 
Myrsine gaudini- - - - - - - - - - - - - - - -- Dakota, Magothy. 
Cucullaea msthewsoni-- -- - - - - - - - - Eocene (Martinez). 
Cucullaea truncata ---------------  Chico. 
Inoceramus cf. I. labiatus ---------  Chico, Colorado aroul). - .  
Trigonia leanam-- -----------  - - -  - -  Chico. 
Trigonia newcombei - - - - - - - - -_-__ Haida. 
Tellina cf. T. ashburnerii-.. - - - - - - -  Chico. 
Panope concentrica- - -  - - - - - - - - - -  Chico. 
Anchura cf. A. transversa ---------  Chico. 

I n  conclusion it may be stated that the Upper Creta- 
ceous rocks of the lower Yukon region appear to cor- 
respond in age, in a general way, approximately with 
the Dakota sandstone. The evidence of the plants 
and of the marine mollusks is practically in accord, 
most of the previously described species of plants 
occurring in the Dakota sandstone and the marine 
mollusks indicating "that the horizon is within the 
Upper Cretaceous but probably not higher than the 
middle of the Upper Cretaceous," The writer be- 
lieves, however, that these rocks probably have a con- 
siderably greater range in age than the Dakota sand- 
stone. This is indicated by the thickness of the rocks, 
which probably exceeds 8,000 feet ; by their divisibility 
into four distinct formations; and by the fact that a 
large proportion of the plaits, incGding almost all 
the angiosperms, do not range up from one of the 
stratigraphic divisions into another. I f  it were pos- 
sible to make a comparison of the floras with modern 
lists of fossil plants occurring at successive horizons 
throughout the Upper Cretaceous of a near-by region, 
the comparison would probably indicate that a con- 
siderable part, very likely the lower half or two-thirds, 
of the Upper Cretaceous is represented by the Upper 
Cretaceous rocks of the lower Yukon. 

KOYUKUK VALLEY 

GENERAL FEATURES 

The Cretaceous rocks of the Koyukuk Valley include 
the Lower Cretaceous limestone, lava, and tuff, of the . 
Koyukuk group; the Upper Cretaceous shale, sand- 
stone, and conglomerate near the mouth of the river; 
and the Upper Cretaceous (? )  sandstone, arkose, grit, 
and conglomerate of the Bergman group. The base 
of the Koyukuk group has not been recognized, and 
the rocks which may underlie it are not known. The 
writer suspects that the lava and tuff that have been 
described as part of the Koyukuk group may belong 
to an underlying formation. The Bergman group, 
which is supposed to rest upon the Koyukuk group 
where that group is present, directly overlies Paleo- 
zoic rocks along the northern border of its area. The 
Upper Cretaceous rocks in this district are not over- 
lain by any strata other than unconsolidated Quater- 
nary deposits, unless the coal-bearing beds at  Tram- 
way Bar, which have been tentatively included in the 
Bergman group, should prove to be Tertiary deposits 
younger than the Bergman. 

SHALE AND SANDSTONE ON THE LOWER XOYUWK 

On the lower reaches of Koyukuk River, between 
Kateel River and the mouth of the Koyukuk, Schrader 
observed some sedimentary and associated igneous 
rocks which have proved to be in part Upper Creta- 
ceous. These rocks are not described specifically in 
Schrader's text but are referred to in the statement 36 
that " the Nulato sandstone probably also covers a con- 
siderable area in the lower part of the Koyuknk Basin, 
near the mouth of the river." The map 37 accom- 
panying Schrader's report indicates "sandstone, 
arkose, grit, conglomerate, limestone, shale, mud rock 
with plant remains, volcanic tuff, breccia, and altered 
igneous rocks" as exposed along the lower part of 
the river. The sedimentary rocks of this area were 
mapped by Smith and Eakin 38 as the Shaktolik group, 
and the volcanic rocks as Tertiary or Recent basalt, 
but no description was given of the exposures on the 
Koyukuk. 

BTlZ4TIGBAPHIU DESCRIPTION 

The Upper Cretaceous rocks on the lower Koyukuk 
were degciibed by Schrader as including sandstone, 
shale, conglomerate, and limestone. No information 
concerning the details of the stratigraphy is available, 

" Schrader, F. C., Preliminary report on a reconnaissance along the 
Chnndlar and Koyukuk Rivers, Alaska, in 1899: U. 5. Geol. Survey 
Twenty-first Ann. Rept., pt. 2, p. 478, 1900. 

"Idem, pl. 60. 
Smith, P. S., and Eakin, H. M., A geologic reconnaissance in south- 

eastern Seward Peninsula and the Norton Bay-Nulato region, Alaska : 
U. 5. Geol. Survey Bull. 440, pl. 5, 1311. 
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but it is believed that they probably include the equiv- 
alent of several and perhaps all of the members of 
the Upper Cretaceous section exposed on the Yukon 
between Melozi and Louden. The exposures next be- 
low Kateel River include grit and conglomerate that 
probably are the equivalent of the lower conglomeratic 
member near Melozi. The igneous rocks exposed 
along the lower 30 miles of the Koyukuk are the 
northern' extension of some of the post-Cretaceous 
volcanic rocks of the Yukon. The intervening expo- 
sures are possibly the equivalent of one or more of the 
subdivisions of the Upper Cretaceous on the Yukon. 
No estimate of the thickness of the Upper Cretaceous 
rocks on the lower Koyukuk has been made. Their 
base has not been recognized, but it is believed that 
basal conglomerate rests upon pre-Upper Cretaceous 
rocks near the mouth of Kateel River. Their upper 
contact is probably beneath the Quaternary silt in the 
high bluff about 20 miles (35 or 40 miles by the river) 
north of Koyukuk Village. This bluff separates ex- 
posures of Upper Cretaceous plant-bearing sandstone 
and shale from exposures of the supposed Tertiary 
volcanic rocks, which are probably the next younger 
consolidated rocks. 

AGE AND OOBBELATION 

Fossils have been obtained from the Upper Creta- 
ceous rocks on the lower Koyukuk a t  only one locality. 
These fossils include two plants and a marine inverte- 
brate, as listed below, and afe too few to give any con- 
clusive evidence on the precise position of these beds 
relative to the section on the Yukon. One of the 
plants is known only at  this locality; the other occurs 
in the lower fresh-water shale and sandstone (Melozi 
formation) of the Yukon section. The marine inver- 
tebrate indicates that the beds may correspond to 
either the marine sandstone and shale of the Nulato 
formation or to one of the marine beds ih the Kaltag 
formation of the Yukon section. 

7472 (333). West bank of Koyukuk River about 40 miles 
above mouth. Sandstone and shale. IT. C. Schrader, 1899. 
Hedera Bdbrade-6 Hollick, Platams newberryluna conlFitionalis 
Hollick. Identified by Arthur Hollick. 

2183 (334). Same locality as 7472. F. C. Schrader, 1899. 
Myal Identified b y  T .  W. Stanton. 

STRATIGRAPHY 

The Upper Cretaceous beds of Alaska which have 
yielded the fossil plants that are described in this vol- 
ume include the middle and upper members of the 
Chignik formation of the Alaska Peninsula ; the four 
formations of Upper Cretaceous shale, sandstone, and 
conglomerate of the lower Yukon region, some of 
which extend into the iower part of the Koyukuk Val- 
ley; and the shale, sandstone, and conglomerate near 

Seventymile River on the upper Yukon. Fossil plants 
are known to occur also in the Upper Cretaceous shde 
and sandstone near Wolverine Mountain, south of 
Rampart, but no determinable specimens have been 
available for exhaustive study. Marine Upper Cre- 
taceous rocks, in which no determinable fossil plants 
have yet been found, are known in the Matanuska, 
Chitina, Innoko, Kuskokwim, and Anaktuvuk Valleys. 

The Upper Cretaceous rocks of the Alaska Penin- 
sula have been described as the Chignik formation, 
which includes a lower member about 200 feet thick 
that consists of shale with marine fossils and no known 
fossil plants; a middle member about 300 feet thick 
that consists of shale with many coal beds and some 
sandstone and that contains fossil plants with a few 
marine mollusks; and an upper member, 300 to 500 
feet thick, that consists of conglomerate, sandstone, 
and shale with fossil plants and marine invertebrates. 
The Chignik formation rests in some places upon 
Lower Cretaceous limestone with possible unconform- 
iLy, and where the Lower Cretaceous limestone is ab- 
sent it rests unconformably upon Upper Jurassic rocks. 
It is overlain, unconformably in a t  least some places, 
by Tertiary strata. 

The Upper Cretaceous rocks of the lower Yukon re- 
gion consist of sandstone, conglomerate, and shale that 
have an aggregate thickness of perhaps 8,000 feet. 
They have been separated into four formations, 
named,a0 from the base upward, the Ungalik conglom- 
erate, consisting of conglomerate, sandstone, and sandy 
shale, about 3,000 feet thick, and containing no known 
fossils except a few worm tubes, trails, and unidentifi- 
able shells and vegetable remains ; the Melozi forma- 
tion, consisting of fresh-water shale and sandstone, at 
least 1,000 feet thick, and containing fossil plants and 
fresh-water mollusks; the Nulato formation, consist- 
ing of marine sandstone and shale, perhaps 3,000 feet 
thick, and containing marine invertebrates and a few 
fossil plants; and the Kaltag formation, consisting of 
coal-bearing rocks, at least 800 feet thick, that com- 
prise fresh-water sandstone, shale, and coal beds with 
possibly some thin marine members, and containing 
fossil plants, fresh-water mollusks, and perhaps a few 
marine fossils. The Upper Cretaceous rocks of the 
lower Yukon are underlain by Paleozoic rocks and are 
belioved to be overlain in some places by Tertiary 
volcanic rocks. 

The Upper Cretaceous rocks exposed on the lowe~ 
Koyukuk are the northern extension of the Upper Cre- 
taceous rocks of the lower Yukon and may include all 
the formations exposed on the Yukon. They have 
yielded only a few fossils, and these do not furnish 
sufficient evidence as to which of the formations ex- 
posed on the Yukon may be represented. 

"Martin, G. C., The Mesozoic stratigraphy of A l a s k ~ :  U. S. Geol. 
Survey Bull. 776, pp. 399400, 1926. 
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The Upper Cretaceous rocks of the upper Yukon 
region consist of shale, sandstone, and conglomerate 
at least several hundred feet thick, which are believed 
to be underlain unconformably by Carboniferous lime- 
stone and which may be overlain by Tertiary coal- 
bearing rocks. The only fossils that have been ob- 
tained from these Upper Cretaceous rocks are fossil 
plants which indicate a correlation with the upper 
coal-bearing division (Kaltag formation) of the sec- 
tion on the lower Yukon. 

OORRELATION 

The probable relations of the Upper Cretaceous 
plant-bearing beds of the several Alaskan districts to 
one another, to the non plant-bearing Cretaceous rocks 
of Alaska, and to the Cretaceous rocks of other regions 
is indicated in the table facing this page. The evi- 
dence for these correlations, so far as the plant-bearing 
beds are concerned, is discussed by Hollick on pages 
5-8 and by the writer on pages 12-33. 

The Upper Cretaceous plant-bearing beds of Alaska 
represent two distinct horizons. Those of the Yukon 
Valley are low in the Upper Cretaceous, including 
at least the approximate horizon of the Dakota sand- 
stone and perhaps the entire lower half (Colorado 
group) of the Upper Cretaceous, and those of the 
Alaska Peninsula are somewhat higher in the Upper 
Cretaceous, including the equivalent of part or all 
of the Montana group. 

The most comprehensive section of the older plant- 
bearing beds is found on the lower Yukon, where the 
rocks have been separated into four formations, of 
which the upper three contain floras of the same gen- 
eral type but specifically distinct, especially in so far 
as the numerous new species of angiosperms are con- 
cerned. All three formations contain species that oc- 
cur elsewhere in the Dakota flora as well as some more 
persistent species, notably of ferns and gymnosperms, 
part of which range elsewhere down into the Lower 
Cretaceous and Jurassic or up into the Eocene. The 
great thickness of these plant-bearing beds and the 
specific distinctness of the floras of the several for- 
mations suggest that these rocks may represent con- 
siderably more than the Dakota sandstone, possibly 
the entire lower half or two-thirds of the Upper 
Cretaceous. 

The section on the lower Koyukuk, which is the 
northward continuation o f  the section on the lower 
Yakan, is very imperfectly known and may represent 
either part or all of the lower Yukon section. The 
fossils that it has yielded are neither abundant nor 
distinctive. They clearly indicate the presence of 
floras and faunas of the general type and age of those 
on the lower Yukon, but are not sufficient to show 
which of the formations of the lower Yukon section 
may be represented at the fossiliferous localities on the 
Koyukuk. 

The section on the upper Yukon contains no Upper 
Cretaceous fossils other than plants. I ts flora clearly 
represents that of the upper coal-bearing division 
(Kaltag formation) of the section on the lower Yukon. 
The writer believes that the upper part of the Yukon 
Valley did not receive Upper Cretaceous sediments for 
a. long time after the beginning of Upper Cretaceous 
sedimentation on the lower Yukon, and that the Upper 
Cretaceous sea never extended up the Yukon as far as 
the Seventymile district. 

The Chignik formation of the Alaska Peninsula in- 
cludes three members. The lower member has yielded 
no fossils except marine invertebrates, which, accord- 
ing to Stanton, " indicate correlation with a horizon in 
the Chico as developed in California and in the Na- 
naimo of Vancouver Island, * * * but the beds 
at Chignik are probably not older than basal Seno- 
nian." The middle member has yielded fossil plants 
and a few marine mollusks. Neither the molluslrs nor 
the plants are indicative of the precise horizon. The 
upper member has yielded both plants and marine in- 
vertebrates. The fauna suggests a correlation with 
the upper part of the Colorado group, but the flora 
contains elements suggestive of the Montana group. 

CHRONOLOGIC RECORD O F  LATE CRETACEOUS TIME 

Before describing in detail the events of Upper 
Cretaceous time in the area which is now Alaska, it is 
necessary to consider th'e preceding conditions that 
furnished the setting and, to a large extent, determined 
the details of theupper Cretaceous history. 

In  Pennsylvanian or early Permian time there was 
a widespread marine submergence which carried the 
sea and spread deposits of limestone in all parts of 
Alaska if not over the entire area. The fact that there 
are no extended areas in which these deposits have not 
been faun# and the absence of any known lithologic 
or faunal facies in these deposits indicate that the 
orogenic features which exist to-day and of which we 
find indications throughout the deposits of Mesozoic 
and Tertiary time probably had not been outlined be- 
fore the end of the Paleozoic era. 

The absence of late Permian and of Lower and 
Middle Triassic sediments in most if not all of Alaska 
indicates a pronounced withdrawal of the sea toward 
the end of Paleozoic time. A thick and widespread 
accumulation of lava, which lies between the Pennsyl- 
vanian or early Permian and the Upper Triassic sedi- 
ments at  many places south of the Alaska Range but 
not north of it, where the Upper Triassic and Penn- 
sylvanian or Permian limestones are in direct contact, 
indicates that the withdrawal of the sea at  the end of 
the Paleozoic era was accompanied or closely followed 
by widespread volcanic outbursts throughout the re- 
gion south of the present Alaska Range. The volcanic 
deposits are sharply limited by the present axis of the 
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Alaska Range, a fact which indicates that the present 
position of the Alaska Range was determined by dif- 
ferential movements that began a t  the end of Paleozoic 
time. 

I n  Upper Triassic time there was another profound 
marine submergence, which carried the sea into the 
nreas of the present major mountain axes of Alaska. 
The restriction of Upper Triassic deposits to these 
mountain areas and the apparent existence, during the 
earlier part of the Upper Triassic epoch, of faunal 
facies that are characteristic of the several mountain 
provinces suggest that the Upper Triassic deposits 
were laid down in three geosynclinal basins, which 
occupy the sites of the present Brooks Range, Rocky 
Mountains, and Alaska and Coast Ranges. I n  later 
Upper Triassic (Noric) time deposition was still re- 
stricted to the vicinity of the present mountains, but 
i t  was more widespread than formerly, and in the 
deposits then laid down there are no indications of 
faunal facies. At  the end of the Triassic period the 
sea probably withdrew from the entire Alaskan area, 
the uppermost Triassic (Rhaetic) and the earliest 
Jurassic (Lower and MSddle Lias) not being repre- 
sented anywhere in the Territory. 

I n  Jurassic time there was another more or less 
gradual marine transgression. Lower Jurassic de- 
posits are known only on the Pacific and Arctic sea- 
boards. Middle Jurassic deposits have a somewhat 
wider extent in the Pacific coastal region. Upper 
Jurassic deposits are believed to have been laid down 
throughout the area south of the Alaska Range. 
There are no marine Jurassic deposits north of the 
Alaska Range, except for some Lower Jurassic beds 
on the Arctic coast. I n  Jurassic time there was again 
a persistent shore line in or near the present position 
of the Alaska Range. 

I n  Lower Cretaceous time the sea again swept over 
the greater part of Alaska. The submergence covered 
not only the site of Jurassic sedimentation south of 
the Alaska Range but most of the Yukon Valley, the 
greater part of which had been land since the end of 
the Paleozoic era, and much of northern Alaska from 
which the sea had been excluded since the end of the 
Triassic period. The deposits of Lower Cretaceous 
time generally include basal conglomerate succeeded 
i ~ i  most places by limestone and shale that are indica- 
tive of the absence of vigorous erosion in any near-by 
regions. Sandy beds are present throughout the Low- 
er Cretaceous sections in some places, notably in the 
vicinity of the present mountains. Volcanic rocks are 
notably absent in the Cretaceous of Alaska, the only 
apparent exceptions being the conglomeratic tuff of 
the Matanuska Valley, which the writer believes to be 
reworked Jurassic volcanic material, and the supposed 
Cretaceous volcanic beds of the Kuskokwim and Koyu- 
lcuk Valleys, which the, writer believes to be partly 

85918-30----4 

Carboniferous volcanic beds and partly post-creta- 
coous intrusive rocks. The Lower Cretaceous faunas 
of Alaska consist chiefly of boreal species of Aucelh. 

At the beginning of Upper Cretaceous time the sea 
had receded from the Alaskan area, and when Upper 
Cretaceous sedimentation began it was of a different 
type and in different areas from those of the earlier 
Cretaceous deposits. The major tectonic features of 
Alaska appear to have been well outlined by the be- 
ginning of Upper Cretaceous time, so that the distri- 
bution of the Upper Cretaceous deposits bears a very 
definite relation to the existing geographic features. 
For example, the marine Upper Cretaceous rocks do 
not occur along the present major mountain axes but 
are found for the most part on the Pacific and Arctic 
coasts and in the lower, broader parts of the Yukon 
and Kuskokwim Valleys. The Upper Cretaceous 
strata also include terrestrial deposits that were laid 
down in embayments that were the direct predecessors 
o i  the existing major valleys. 

The initial Upper Cretaceous sedimentation of 
Alaska may be represented by some beds of sandstone 
in the upper Chitina Valley which Stanton regards as 
either basal Upper Cretaceous or Gault but which 
Knowlton believes to be Jurassic. 

The oldest undoubted Upper Cretaceous deposits of 
Alaska are found on the lower Yukon and probably 
extend into the Koyukuk and Kuskokwim Valleys. 
The stratigraphic succession on the lower Yukon in- 
cludes conglomeratic beds at the base, followed in se- 
quence by fresh-water shale and sandstone, then by 
marine sandstone and shale, and finally by terrestrial 
coal-bearing rocks which may be interbedded with a 
few thin marine strata. Upstream on the Yukon the 

I full sequence outlined above is present as far as 
Melozi. The next exposures of Upper Cretaceous 
rocks are in the Rampart district, where the basal 
conglomerate and the fresh-water shale and sandstone 
are absent, and marine Upper Cretaceous sandstone 
rests directly on the Lower Cretaceous rocks. Still 
farther up the Yukon, in the Seventymile district, the 

1 only Upper Cretaceous rocks are shale and sandstone 
which contain a flora that indicates a correlation with 
the upper member of the section on the lower Yukon. 
This correlation suggests that there was a gradual 
submergence of the Yukon Valley in Upper Creta- 
ceous time which permitted the younger beds to ex- ' tend progressively farther up the river. The sequence 
of beds on the lower river, ranging from conglomer- 
ate and coarse sandstone with very few fossils at  the 
base, through shale and sandstone with fresh-water 
mollusks and abundant plants, followed by marine 
beds, to coal-bearing rocks at  the top, also indicates 
the gradual submergence of a large valley. The cycle 
began with the rapid reworking of the large volume 

I of coarse residual detritus which had probably accu- 
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mulated during the long time, possibly since the end 
of the Paleozoic, during which this region had been 
above the sea. This was followed by the deposition 
of finer detritus, which now forms the fresh-water 
shale and sandstone. The submergence afterward 
went far enough to permit the incursion of marine 
waters throughout the lower and middle parts of the 
Yukon Valley. Finally the submergence slackened, 
and the marshes, in which the present coal beds were 
formed, sp!ead over the surface of the marine sedi- 
ments, while contemporaneous deposits now repre- 
sented by plant-bearing shale and sandstone extended 
up the valley into areas where the Upper Cretaceous 
sea had never reached. 

The events of Upper Cretaceous time in the Yukon 
region, as outlined above, probably occupied approxi- 
mately the earlier half of the Upper Cretaceous epoch, 
and the area affected included not only the valley of 
the Yukon but extended north into the lower part 
of the Koyukuk Valley and south across the valley of 
the Kuskokwim nearly to Clark Lake. The Upper 
Cretaceous succession in the Kuskokwim Valley ap- 
pears to be very closely parallel to that on the lower 
Yukon. Some of the Cretaceous rocks on the upper 
Koyukuk and on Kobuk River may mark the north- 
ern border of this province, and the Upper Cretaceous 
rocks of the Arctic coast, though doubtless laid down 
in a different basin, may date from the same time. 
The Upper Cretaceous rocks of the southern part of 
Alaska are of later date, and it is believed that while 
Upper Cretaceous sedimentation was in progress 
in the Yukon Valley the rest of Alaska was land. 

During the later half of Upper Cretaceous time, 
when sedimentation had probably ceased in the Yukon 
region, the sea invaded parts of the southern coastal 
region of Alaska. I n  the Alaska Peninsula the de- 
posits include marine shale, followed by coal-bearing 
shale, and then by conglomerate, sandstone, and 
shale that are probably of mixed marine and terres- 
trial origin. The sequence of events seems to have 
been a submergence that permitted the encroachment 
of the sea, a quiet period in which coal-forming 
marshes spread over the surface of the marine sedi- 
ments, and a period of differential movement in which 
the marshes were submerged beneath marine waters 
and renewed erosion delivered large volumes of coarse 
gravel into the sea. The end of Cretaceous time on 
the Alaska Peninsula appears to have been marked 
by a renewal of mountain growth, which finds its 
expression in the increasing coarseness of the young- 
est Cretaceous deposits. The next succeeding deposits 
consist of Eocene tuff, which shows that the dias- 
trophic movements that began in late Cretaceous time 
culminated afterward in volcanic outbursts. On the 

Alaska Peninsula, as probably everywhere else in  
Alaska, Cretaceous time was free from volcanism. 
The Upper Cretaceous deposits of the Alaska Penin- 
sula are known near the west end of the peninsula at  
Chignik and Herendeen Bays and near the east end in  
the vicinity of Cape Douglas. I n  the intervening area 
Upper Cretaceous deposits are believed to have been 
laid down and removed by subsequent erosion. 

The late Upper Cretaceous sea also extended into 
the sites of the present Matanuska and Chitina Val- 
leys, where there are shale and sandstone carrying a 
marine fauna that probably was approximately con- 
temporaneous with the fauna of the lower member of 
the Chignik formation. The absence of Upper Cre- 
taceous coal-bearing rocks in these valleys may mean 
either that marine conditions persisted there until 
the end of Cretaceous time or that these districts were 
raised well above the sea while the coal-forming 
marshes existed on the Alaska Peninsula. 

The notable absence of Upper Cretaceous rocks 
along most of the Pacific seaboard, especially beneath 
the Tertiary coal-bearing rocks on Cook Inlet, at Con- 
troller Bay, and in southeastern Alaska, may mean 
either that the deposition of the Upper Cretaceous 
sediments was restricted to a few districts, or that 
early Tertiary erosion removed all traces of the Upper 
Cretaceous rocks except in a few places where con- 
ditions were especially favorable for their preserva- 
tion. There is also the possibility that the slate and 
graywacke of Kodiak Island, Kenai Peninsula, Prince 
William Sound, the Controller Bay district, Yakutat 
Bay and the west coast of Chichagof Island include 
Upper Cretaceous rocks which have been subjected, 
throughout their entire linear extent, to folding and 
metamorphism that were much more intense than those 
which affected either the racks on the margin of the 
belt of slate and graywacke or the Upper Cretaceous 
rocks of neighboring districts. 

Upper Cretaceous time ended with the complete 
withdrawal of the sea from the Alaskan area and 
probably was closely followed by the folding and 

I erosion of the Cretaceous rocks. The Cretaceous rocks 
of Alaska are highly folded almost everywhere, and 
many of them are cut by intrusive rocks and by metal- 
liferous veins. I n  many places it is not possible t o  

1 determine the exact date of the folding, intrusion, 
and mineralization, especially as some of the Tertiary 

I rocks have been similarly affected. It is believed, 
however, that at least part of the folding, intrusion, 
and mineralization dates from about the end of Cre- 
taceous time. The earliest post-Cretaceous rocks in  
most of Alaska are the widespread Tertiary coal- 
bearing beds. Although these rocks are highly folded 
in some places and have been cut by dikes and veins, 
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they are in  general notably less indurated, folded, 
and altered thah the'Crehceous rocks. I n  some places 
there is clear proof of an unconformity at the base of 
the Tertiary rocks, and the writer believes that the 
Cretaceous rocks of Alaska were uplifted and eroded, 
if not folded, immediately at  the end of Cretaceous 
time in all parts of the Territory. 

DESCRIPTIONS OF SPECIES 

Phylum THALLOPHYTA 

Class ALGAE 

Subc lass  PHAEOPHYCEAE 

Order CYCLOSPORALES 

F a m i l y  FUCACEAE 

Genus FUCUS Mnnaeus 

Fucus irregularis Hollick, n. sp. 

Plate 1, F i g u r e  1 

Frond irregularly dichotomously branched ; branches 
approximately 5 millimeters in width; subdivisions 
relatively long, the lower ones distinctly separated, the 
upper ones shorter and closer together and ultimately 
overlapping. 

This specimen is very much broken and in part dis- 
membered, so that the size and shape of the complete 
frond can not be determined. There can be but little 
doubt, however, that it id a thallophyte, and apparently 
it was of considerable aonsistency, inasmuch as more 
or less carbonaceous matter is preserved in connection 
with it. Surface markings of any kind are lacking. 

The generic name Fwcus is adopted for the reason 
that similar remains from Upper Cretaceaus and 
lower Tertiary beds ia the western United States 
have been descr: bed and figured under the name Fueus 
lignitwn. Lesquereux,4O and our specimen appears to 
represeblt merely a larger species, of coarser or more 
vigorous habit. I t  also resembles remains described 

Locality: Yukon River, north bank, just below 
Pickart's mine (original No. 3AH18b) ; collected by 
Arthur Hollick and Sidney Paige in 1903 (lot 3255). 

Phylum BRYOPHYTA 

Class HEPATICAE 

Order MARCHANTIALES 

Family MARCHANTIACEAE 

Genus MARCHABTIA Linnaeus  

Marchantia yukonensis Hollick, n. sp. 

Plate 1, F i g u r e  2 

A branching frond of unknown size ; branches about 
5 millimeters in width, provided with a midrib, along 
the sides of which are minute reticulations that ap- 
parently represent the marks of scales. 

Seven other fossil representatives of the Hepaticae 
are recorded from America-Preissites wavrdii Knowl- 
ton,qs from the Fort Union formation (Eocene) of 
Montana ; " Xarc17Lamtites erectus (Bean) Seward?," 
fide Ward:* from the Jurassic of Oregon 4 5 ;  Mar- 
chantia pealei Knowlt0n,4~ from the Lance forma- 
tion (lower Tertiary 1 )  of Montana ; JungermarwLites 
wetaceus from the Upper Cretaceous of 
Alabama; March t i t e s  sewardi from the 
Lower Cretaceous of Maryland; March t i&s ,  ste- 
phensoni Berry,"8a from the upper Wilcox (Eocene) 
of Arkansas ; and Jungermanniops& cockerellii Howe 
and Hollick, 49 from the Tertiary (Miocene) of Colo- 
rado. 

Locality: Yukon River, north bank, about 6 miles 
above Nahochatilton (original No. 3AH16) ; collected 
by Arthur Hollick and Sidney Paige in 1903 (lot 
3252). 

49Knowlton, F. H., Torrey Bot. Club Bull., vol. 21, p. 458, pl. 219, 
figs. 1-3, 1894. 

44 Ward, L. F., Status of the Mesozoic floras of the United States, 
second paper: U. S. Geol. Survey Mon. 43, p. 53, pl. 6, figs. 1, 2, 
1905 

'O Lesquereux, Leo, The Tertiary flora : U. S. Geol. Survey Terr. Rept., 
vol. 7, p. 42, pl. 61, figs. 24, 243, 1878. Ward, L. F., Synopsis of the 
flora of the Laramie group: U. S. Geol. Survey Sixth Ann. Rept., p. 
549, pl. 31, figs. 1, 2, 1886. Knowlton, F. H., Flora of the Montana 
formation : U. S. Geol. Survey Bull. 163, p. 17, pl. 3, fig. 4, 1900. 

41Lesquereux, Leo, U. S. Geol. and Geog. Survey Terr. Ann. Hept. 
for 1872, p. 373, 1873; The Tertiary flora: U. S. Geol. Surrey Terr. 
Rept., vol. 7, p. 42, pl. 1, fig. 44, 1878. 

eLesquerenx, Leo, U. S. Nat! Mus. Proc., vol. 11, p. 32, pl. 16, fig. 1, 
1888 118891. 

under the names Cho&&es bdbjosus Lesquereux:l 
from the Vermejo fowation of northeastern New 
Mexico, and Chrond&tes fi&$fmis Lesquere~x,4~ 

we may properly regard its taxonomic status as  problemiicnl. 
46Knowlton, F. H., U. S. Not. Mus. Proc., vol. 35, p. 157, pl. 25, 

1908. 
'?Berry, E. W., U. S. Geol. Survey Prof. Paper 112, p. 49, pl. 5. 

figs. 2, 3, 1919. 
"Berry, E. W., Am. Jour. Sci., 4th ser., vol. 50, p. text flg. 3, 

1920. 
aaBerrg, .E. W., U. S. Geol. Survey Prof. Paper 131, p. 4, pl, 4. 

fig. 1, 1922.. 
'"ewe, M. A.f and Hollick, Arthur, Torrey Bot. Club Bull., WI 

40, p. 208, text fig. 1, 1922. 

-. - 
Marrhantites crectuo was originally described and figured by Bean 

(in Leckenby, John, Geol. Soc. London Quart. Jour., vol. 20, p. 81, 
pl. 11, figs. ,a, 3b (2n, 2b on plate), 1864) as a seaweed, under the 
name Fucoddea erectus; and inasmuch as Word (op. cit., P. 54) remarks 

from the Jurassic of Cape Lisburne, Alaska. that  the Oregon fossil, in i ts  mode of branching, " i s  similar to tha t  
/ of Brachgpliyllum, and the plant may be really a twig of that  conifer," 
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Phylum PTERIDOPlfYTA 

Class FILICIBAE 

Order POLYPODIALES 

Family POLYPODIACEAE 

Genus DRYOPTERIS Adanson 

Dryopteris eerstedi (Heer) Knowlton? 

Drgopteris oeratedi (Heer) Knowlton, A catalogue of the Cre- 
taceous and Tertiary plants of North America: U. S. 
Geol. Survey Bull. 152, p. 92, 1898. 

A s p i d i m  oersted4 Heer, Die fossile Flora Grijnlands, erster 
Theil: Flora fossilis arctica, vol. 6, pt. 2, p. 30, pl. 34, 
figs. 1-10, 1882; Die fossile Flora Granlandq lrweiter 
Theil: Idem, vol. 7, p. 2, pl. 48, fig. 11; pl. 49, figs. 1, 2, 
1883. 

Numerous fragments of pinnae of a fern were pro- 
visionally identified as belonging to this species. It 
was not previously recorded elsewhere than from the 
Cretaceous (Atane and Patoot beds) of Greenland, ex- 
cept provisionally by F ~ n t a i n e , ~ ~  who based his identi- 
fication upon the apical portion of a single pinnule 
from the Lower Cretaceous (Potomac group) of Vir- 
ginia, which was referred by Berry 61 to CZ&ph.leb& 
albertsii (Dunker) Rrongniart, with the following 
brief comment : 52 " The specimen which was the basis 
for the presence of Aspidiwn oersted4 Heer in this 
flora is the merest fragment, without significance in 
any way." 

The particular figure to which our specimens appear 
tc bear the closest resemblance is Heer's Figure 11, 
Plate 48 ( F l o r ~  fossilis arctica, vol. 7). 

Locality: Yukon River, north bank, 24 miles below 
Pu'ulato and 1 mile below Bluff Point (original No. 
2AC263) ; collected by A. J. Collier and Sidney Paige 
in 1902 (lot 2982). 

Genus PHEGOPTEEIS PCe 

Phegopteris alaskensis Holliclt, n. sp. 

Plate 2, Figures 4a. 5 

Size and shape of frond not known; pinnae alter- 
nately arranged, almost at  right angles to and along 
P stout rachis, which they apparently overlap with 
their broad, alate, slightly auriculate bases; lamina 
wrinkled or wavy, especially near the obscurely crenu- 
late margins; nervation consisting of a well-defined 
midrib with pinnately arranged forked veins that oc- 
cupy the wrinkles and extend to the margin. These 
fragmentary but well-defined specimens are somewhat 

mFontaine, W. M., The Potomac or younger Mesozoic flora: U. S. 
Geol. Survey Mon. 16, p. 99, pl. 19, figs. 4, 4a, 1889. 

=Berry, 1. W., U. S. Nat. Mus. Proc., vol. 41, p. 310, 1911. 
Idem, p. 312. 

suggestive1 of PdegqAeris jargeneen4 Heer 58' aud Phe- 
gopte& grothiana Heer,s4 from the Patoot -beds of 
Greenland, and the general resemblance that exists 
between them all appears to indicate a, generic rela- 
tionship, although the characters of the nervation, as 
far as they are discernible, are more like those of 
Dryopt& than Phegopteris. 

There is also more or less of a general resemblance 
between our figures and those of Cladophl-ebi8 c o Z m  
bicana Daws0n,6~ from the Cretaceous of Vancouver 
Island, but Dawson's figures are too poorly defined 
for any but surficial comparison. The bases of the 
pinnae in our specimens appear as if connected with 
one another and decurrent on the rachis; but close ex- 
amination indicates that this appearance is due to 
pressure of the overlapping parts, and that each pinna 
is separate and distinct. 

Locality : Chignik Lagoon, south side, near entrance 
(original No. 49) ; collected by W. W. Atwood and 
I-I. AX. Eakin in 1908 (lot 5295). 

Genus ASPLENIUX Linnaeus 

Asplenium foersteri Debey and Ettingshausen? 

Plate 1, Figures 3-5 

Asplettiurn foersteri Debey and Ettingshausen, K. Akad. Wiss. 
[Wien], Math.-naturwiss. Cl., Denkschr., vol. 17, p. 193 
(13); pl. 2, figs. 4-7, 11, 1859. 

Fragmentary remains of a fern, provisionally re- 
ferred to this species, are represented in several of 
the collections; but none of the specimens are suffi- 
ciently well preserved for satisfactory identification. 

Similar fragmentary remains from the Atane beds 
of Greenland, referred to this species, are described 
and figured by Heer ; 56 and more complete specimens 
from the Raritan formation of New Jersey, are pro- 
visionally referred to the species by N e ~ b e r r y . ~ ~  

Localities : 17ukon River, north bank, at Fossil Bluff, 
about 6 miles above Nahochatilton (original No. 
2AC238) ; collected by A. J. Collier and Sidney Paige 
in 1902 (lot 2962) (pl. 1, fig. 3). Yukon River, north 
bank, about 17 miles above Nahochatilton (original 
No. 2AC236) ; collected by A. J. Collier and Sidney 
'Paige in 1902 (lot 2963) (pl. 1, fig. 4). Yukon River, 
north bank, about 6 miles above Nahochatilton (orig- 
inal No. 3AH16) ; collected by Arthur Hollick and 
Sidney Paige in 1903 (lot 3252) (pl. 1, fig. 5). 

63 Hcer, Oswald, Die fossile Flora Gr6nland8, erster Theil : Flora 
fossilis arctica, vol. 6, pt. 2, p. 32, pl. 35, figs. 1-3, 1882. 

Heer, Oswald, Die fossile Flora Granlands, zweiter Theil : Idelq, 
vol. 7, p. 3, pl. 48, figs. 12, 13, 1883. 

"Dawson, J. W., Roy. Soc. Canada Trans., vol. 11, aec. 4, p. 65, 
pl. 6, figs. 4, 6, 1893 118941. 
" Beer, Oswald, Die Kreide-Flora der arctischen Zone : Flora fossilis 

arctica, vol. 3, No. 2, p. 93, pl. 26, figs. 1, lb, lc, 1874. 
WNewberry, J. S., The fi0ra of the Amboy clays: U. 5. Geol. SUP 

vey Mon. 26, p. 41, pl. 4, figs. 1-11, 1895 [1898]. 



As~lenhm johnstrnpi (Beer) Heer? I rachis by the obscurely decurrent bases, ascending, the 

Plate 1, Figures 10, 11 

A8pleniuna johwtrrPp( (Heer) Heer, Die Kreide-Flora der 
arctischen Zone: Flora fossilis arctica, vol. 3, No. 2. 
p.32,pl. 1, 5 g ~ .  6, 6b, 7, 7b; pl. lo, flgs. 6c, 6d; p. 122, 
pl. 35, flga 1-6, 1874. 

kZphmptmie (Auplenium?) johnstrufi Heer, Flora fossil's 
arctica, vol. 1, p. 78, pl. 43, fig. 7, 1868. 

These fragmentary and imperfectly preserved speci- 
mens are referred provisionally to Heer's species from 
the Kome beds of Greenland and Svalbard. The 
fragments figured by Heer include a wide variety of 
remains, some of which resemble our specimens 
closely-for example, his Figures 6 and 7 on Plate 1, 
and Figures 1 and 5 on Plate 35 of volume &and 
these appear to warrant at least a provisional refer- 
ence of our specimens to the species. 

Localities: Yukon River, north bank, at Fossil 
Bluff, about 6 miles above Nahochatilton (original 
No. 2AC238) ; collected by A. J. Collier and Sidney 
Paige in 1902 (lot 2962) (pl. 1, fig. 10). Yukon 
River, north bank, abaut 6 miles above Nahochatilton 
(original No. 3AH16); coIlected by Arthur Hollick 
and Sidney Paige in 1903 (lot 3252) (pl. 1, fig. 11). 

Genus PTEEIS Lixtnaeus 

Pterh qtida Hollick, n. sp. 

Plate 2, Figure 11 

Frond at least once pinnate ; upper pinnae gradually 
diminishing in size, con8 uent, forming an irregularly 
lobed or pinnatifid, pyramidal summit to the frond; 
lower pinnae pinnatifid, ascending, the divisions or 
lobes upward pointing, bluntly triangular or apiculate, 
coalescing at the extremities of the pinnae into broad, 
wedge-shaped, blunt-tipped apices ; nervation pinnate- 
reticulate, consisting of a midrib with branches ex- 
tending to the termini of the lobes, with three or four 
forked or simple veinlets on each side and obscurely 
reticulate (?)  veinlets close to the midrib. 

This fern was apparently smooth and thick in tex- 
ture with a relatively close or compact habit of 
powth. The nervation is rather obscurely defined, 
but apparently the veinlets were reticulate along and 
in connection with the main rachis of the frond and 
the midribs of the pinnae. 

Locality: Chignik River, just below Long Bay, 
Alaska Peninsula (original No. 55); collected by 
W. W. Atwood and Y. M. Eakin in 1908 (lot 5297). 

Genus CL~E/OPHLEBIS Brongniart 
I 

Cladophlebis browliana i d m a  Hollick, n. var. , . 

plate 1, Figure 8 

Frond branched, piqnate ; pinnae dentate-pinnatifid, 
hnear, tapering to tqe extremities, attached to the 

midribsWsubtending acute angles w iththe rachis. 
This specimen is hardly to be distinguished from 

certain of the many diverse forms that have been at 
one time or another referred to different species in the 
genera Pecoptarisl and CWoph&bis, especially the 
American Lower Cretaceous forms segregated by 
Berry and included under the one specific name 
CZdophlsbb browlniana (Dunker) Seward. 

The particular species form that appears to resemble 
ours most closely is Pecopterig virginiemis FontainetB 
from the lower part of the Potomac group of Virginia, 
from which i t  differs far less than many of the other 
forms differ between themselves. 

Locality: Yukon River, north bank, about 6 miles 
above Nahochatilton (original No. 3AH16) ; collected 
by Arthur Hollick and Sidney Paige in 1903 (lot 
8252). 

Cladophlebis septentrionalis Hollick, n. sp. 

Plate 2, Figures 1-3 
I 

Size and shape of frond not known, pinnae linear- 
lanceolate, pinnatifid toward the extremities, pinnate 
toward the base; pinnules alternately arranged, con- 
tiguous. triangular-falcate, entire, decurrent through- 
out, venation pinnate, the veins once forked. 

These fragments of pinnae apparently represent a 
fern identical with or closely resembling specimens 
from the Atane beds of Greenland figured by Heer 80 

and described under the name " Pteris? dblertsii Dunk. 
sp." (=Neuropf?erG dbertsii Dunker but a compar- 
ison between Heer's figures and those of Dunker does 
not indicate specific identity, as the latter show pin- 
11ules that are much narrower, strictly opposite instead 
of alternate in arrangement, and distinct from instead 
of contiguous to one another. 

Another fragmentary fern specimen, from the island 
of Sakhalin, that is almost identical with ours is de- 
scribed and figured by Kryshtofovich a2 and referred 
t,o Pteris fm'g&i?a Heer,83 of the Kome and Atane beds 
of Greenland, but the resemblance to this species ap- 
pears to be too remote to require discussion. 

A third specimen, from the Lower Cretaceous of 
the Canadian Rocky Mountain region, that also ap- 

"Berry, 1. W., U. 8. Nat. Mus. Proc., vol. 41, pp. 307322, 1911. 
m Fontnine, W. M., The Potomac or younger Mesozoic flora: U. S. 

Geol. Survey Mon. 15, p. 82, pl. 8, 5gs. 1-7; pl. 9, flgs. 1-6;  pl. 24, 
flg. 2 ; pl. 169, fig. 3, 1889. 

m Heer, Oswa!d, Die fossile Flora GrOnlands, erster Theil: Flora 
fosdlis arctica, vol. 6, pt. 2, p. 29, pl. 16, 5gs. 5, 6 ;  pl. 28, figs. 
1-3 ; pl. 46, flgs. 22-24, 1882. 

61 Dunker, Wilhelm, Monographic der norddeutsehen Wealdenbildung. 
p. 8, pl. 7, flgs. 6, 6a, Braunschweig, 1846. 

mKryshtofovich. A. [N.], On the Cretaceous flora of Russian Sak- 
halin : Coll. Sci. Imp. Univ. Tokyo Jour., vol. 40, art. 8, p. 33, flg. 3, 
1918. 

88 Heer, Oswald, Die fossile Flora GrtJnlands, erster Theil: Florn 
fosbilis arctica, vol. 6, pt. 2, p. 3, pl. 2, 5g. 13; p. 25, pl. 6, flg. 
5b ; pl. 10, flga. 1-4 ; pl. 11, flgs. 1 4 ,  5a, 6, 7a, 8a, 9-11 ; pl. 12, flg. 
2 ; pl. 13, flge. 2, 2b ; pl. 16, flgs. 1, 2 ; pl. 18, flg. lob, 1882. 
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pears to be identical with ours, is figured by Dawson 64 

and referred provisionally to A s p i d i m  fredericks- 
burgerwe Fontaine, of the Potomac group of Virginia ; 
but again a comparison fails to show satisfactory indi- 
cations of specific identity. The Greenland, Sakhalin, 
Canadian, and Alaskan specimens may therefore be 
regarded as probably representing one and the same 
species-a species heretofore known under the names 
Neuropteris a2bertsii Dunker, Pteris frigida Heer, 
and A s p i d i m  fredericksburgense Fontaine and prob- 
ably referable to the genus CZdopMebis BrongniarLe6 
In this connection it is pertinent to mention the work 
of Berry in the revision of this genus, in which an 
effort is made to segregate these and some 30 other 
cognate species under 8 specific names; but whether 
or not our species is to be included in one or an- 
other of these groups is properly a matter of individ- 
ual opinion. 

Localities: Port Moller, 2 miles up the canyon west 
from Mud Bay, Alaska Peninsula (original No. 35) ; 
collected by W; W. Atwood and H. M. Eakin in 1908 
(lot 5187) (pl. 2, figs. 1-2). Chignik Bay, about 2 
miles northeast of Alaska Packers Association can- 
nery, Alaska Peninsula (original No. 958) ; collected 
by T. W. Stanton in 1904 (lot 3521) (pl. 2, fig. 3). 

Genus ONYCHIOPSIS Yokoyama 

Onychiopsis nervosa (Fontaine) Berry 

Plate 28, Figure 5a 

Onychiopsis moss (Fontaine) Berry. U. S. Nat. Mus. Proc., 
vol. 41, p. 327, 1911. 

Thyrsopteris nervosa Fontaine, The Potomac or younger 
Mesozoic flora: U. S. Oeol. Survey Mon. 15, p. 122, pl. 
25, figs. 4, 4a, 5, 16; pl. 37, figs. 2, 28, 4, 4a ; pl. 39, fig. E ; 
pl. 40, fig. 6, 1889. 

Among the many closely related species and varie- 
ties that have been included from time to time in the 
genera Olzychiopsis and Thyrsopteris it is difficult to 
select the particular one to which our specimen should 
be referred. .It is evidently identical, however, with 
some one or another of the so-called species of Thyrs- 
opteris from the lower part of the Potomac group 
(Patuxent formation) of Virginia, Maryland, and 
the District of Columbia described by Fontaine, and 

- i t  agrees in a l l  essential characters with the forms that 
Berry has grouped under the name Onychwpsis 
ne~vosa.  

It is probable that, under some other name or names, 
the species has a considerably wider geographic dis- 
tribution than is here recognized; but this is not the 
place for any such extended critical analysis of the 

=Dawson, J. W., Roy. $oc. Canada Trans., vol. 10, eec. 4, p. 85, 
fig. 5, 1892 [18931. 

mBrongniart, Adolph, Tableau des genres de v&g&taux, p. 25, Paris, 
1849. 

-Berry, E. W., A revision of the fossil f e l ~ s  from the Potomac 
group which have been referred to the genera ~CrdOphleMs and 
Thyrsoptw88: U. 5. Nat. Mus. Proc., vol. 41, pp. 307432,  1911. 

species as would be necessary for a satisfactory investi- 
gation in this connection. 

Locality : Yukon River, north bank, at  Fossil Bluff, 
about 6 miles above Nahochatilton (original No. 
PAC238) ; collected by A. J. Collier and Sidney Paige 
in 1902 (lot 2962). 

Family SCHIZAEACEAE 

Genus ANEXIA Swarte 

Anemia supercretacea conformis Hollick, n. var. 

Plate 1, Figures 6, 7 

Size and form of frond, also nervation, unknown; 
divisions pinnate; pinnae slender, elongated triangu- 
lar, decurrent along the rachis, ascending, tapering to 
the tips, deeply pinnatifid below, the divisions becom- 
ing confluent above and forming crenate marginal 
extremities to the pinnae. 

This fern is almost identical in its characters with 
A m i a  supercretmea H0llick,6~ from the Upper 
Cretaceous of Colorado, differing for the most part 
merely in its more slender habit. I t  is possible, in- 
deed, that the Alaska specimens may merely represent 
the upper parts of a branching frond of the species. 
More complete specimens would be necessary, how- 
ever, to determine or disprove specific identity. 

A fern from the Vermejo formation of southeast- 
ern Colorado is doubtfully referred to the species by 
Knowlton,B8 but the reference hardly appears to be 
justified by the figure, which differs far more from 
the specific type than the specimens from Alaska. 

Localities : Yukon River, north bank, about 17 miles 
above Nahochatilton (original No. 2AC236) ; col- 
lected by A. J. Collier and Sidney Paige in 1902 
(lot 2963) (pl. 1, fig. 6). Yukon River, north bank. 
1 mile above Williams' mine (original No. 38) ; col- 
lected by W. W. Atwood and H. M. Eakin in 1907 
(lot 4641) (pl. 1, fig. 7). 

Genus STACHYPTERIS Pomel 

Stachypteris inenarrabilis Hollick, n. sp. 

Plate 1, Figure 9 

Frond delicate; size and shape not known; pinna 
linear-lanceolate, pinnate; pinnules triangular, the 
lower ones pinnatifid, the divisions subtriangular and 
thumb-shaped, the upper ones gradually diminishing 
in size and becoming confluent toward the end of the 
pinna. 

This specimen, enlarged in the figure to twice its 
natural size, represents a fragment of a delicately 
formed frond, with divisions too small and too ob- 
scurely defined for accurate or satisfactory analysis: 

b7 Hollick, Arthur, Torreya, vol. 2, p. 145, pl. 3, figs. 6, ', 1902. 
Lee, W. T., and Knowlton, F. H., Geology and paleontology of the 

Raton Mesa and other regions in Colorado and New Mexico : U. S. Geol. 
Survey Prof. Paper 101, p. 248, pl. 30, flg. 5, 1917. 



SALVINIALES 

and it is referred to the genus Stachypteris with some 
hesitation for the reason that, although it possesses a 
strong resemblance to 8tachyptmi.s ZitophyZla Pomel, 
a s  depicted by Saporta,BO it is equally suggestive of 
Scleropterisl tenuisecta Saporta.ro Both of these 
species are Jurassic, whereas our fern is associated 
with an undoubted Cretaceous flora; but there does not 
appear to be any described Cretaceous fern species 
with which it may be as satisfactorily compared as 
with those mentioned, with the possible exception of 
Xcleropteris vernownsis Ward,71 recorded from the 
" Mount Vernon series" (Patapsco formation) of the 
Potomac group of Virginia, which Ward compares 
with ScZeropteris t e n d e c t a  and which Berry 72 in- 
eludes in a new genus, Dkksonwpsb.  Unless more 
complete remains of our species are found, however, 
i t  will manifestly be impossible to describe and figure 
i t  properly, or to venture to identify it positively 
with any recognized species or genus. 

Locality: Yukon River, north bank, %{out 6 miles 
above Nahochatilton (original NO. 3AH16) ; collected 
by Arthur Hollick and Sidney Paige in 1903 (lot 
3252). 

Order SALVINIALES 

~ ~ r n i l g i  SALVINIACEAE 

Genus SAOENOPTERIS Resl 

Sagenopteris, suspecta Hollick, n. sp. 

Plate 2, Figure 6 

Pinnule apparently elliptical or elliptical-spatulate, 
entire; nervation consisting of a network of reticula- 
tions that begin in an obscurely defined central nerve 
or midrib a t  the base of the pinnule and extend 
upward and outward to the margin. 

The basal portion of our specimen is not preserved, 
hence the basilar outline can not be defined. The up- 
per part, however, is symmetrical, and this is probably 
the character of the pinnule as a whole. It is sugges- 
tive of specimens from the Shasta series of California, 
referred by Fontaine 7s to Sagenopteris mantelli (Dun- 
h r )  Schenkn4 from the Wealden of Germany, and 
although it appears to be probable that the ~ l ~ ~ k ~  and 
California specimens are specifically identical it is 
doubtful if either of &em is identical with dagmop- 

.08aporta, Gaston de, ~ & n t e s  jurasaiques, vol. 1 :  Palbntologfe 
franwise, d r .  2, text p. 387, atlas pl. 50, figs. 1 4 ,  1873; idem, vol. 4, 
pl. 289 (63). figs. 2-RI. Park. 1891. 

"Idem, vol. 4, text p. 425, atlas pl. 280 (54). figs. 2-4; PI. 281 
(55), figs. 6-7 ; pl. 285 (591, figs. 4-6a ; pl. 286 (601, figs. 1, la, 3-5a ; 
pl. 287 (61), figs. l--Pa, 1891. 

Ward, L. F., The potornab formation : U. S. Geol. Survey Fifteenth 
Ann. Rept., p. 349, pl. 2, figs., 1, la ,  2, 3, 1895. 

=Berry, E. W., MarylandiGeol. Survey, Lower Cretaceous, p. 237, 
1911. I 

"Fontaine, W. M., in  add, L. F., Status of the Mesozoic floras of 
the United States, second pqper: U. 8. Geol. Survey Mon. 48, p. 233, 
pl. 65, figs. 30-35, 1905. 
I4 Schenk, August, Palaeoqtographica, vol. 19, P. 222 (20), Pl. 31 

(10). tig. 5, 1871. 
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teris mantelli, in which any indication of a main cen- 
tral nerve or midrib is entirely lacking. 

Locality : Coal mine in Coal Bluff, Herendeen Bay, 
Alaska Peninsula (original No. 3l ) ,  collected by W. w. 
Atwood and H. M. Eakin in 1908 (lot 5185). 

Sagenopteris paucireticulata Hollick, n. sp. 

Plate 2, Figure 7 

Pinnule spatulate, entire, 3.5 centimeters in length 
b) 1.5 centimeters in maximum width, rounded above, 
tapering to an elongated, narrow base; nervation con- 
sisting of an obscurely defined median nerve at the 
base of the pinnule that is soon split into fine, diverg- 
ing, forked and sparingly reticulated nerves extend- 
ing upward and outward to the margin. 

This species closely resembles a pinnule from the 
Shasta series of California, doubtfully identified by 
Fontaine r6 as Sagmopteris elliptic& Fontaine. The 
specimens from the type locality in Virginia, repre- 
s(ant,ing the Potomac group," vary considerably in 

' shape and size; but none is quite comparable with the 
California specimen, which differs in possessing a mid- 
vein that is only obscurely defined and sparsely reticu- 
lated secondary nervation, thus approaching more 
nearly the type of the Alaska specimen, with which 
it may be specifically identical. I n  any event neither 
one appears to be properly referable to flagenopt& 
elliptiem as originally described and figured. 

Locality: Coal mine in Coal Bluff, Herendeen Bay, 
Alaska Peninsula (original No. 31) ; collected by W. W. 
Atwood and H. M. Eakin in 1908 (lot 5185). 

Sagenopteris variabilis (Velenovsky) Velenovsky 

Plate 2, Figure 8 

8agenopteri.s ua*-iabiUs (Velenovsky) Velenovsky, K. bohm. 
Gesell. Wiss., 7th ser., vol. 3, p. 40, 1889. 

l'hiwnfeldia variabilis Velenovsky, Die Gymnospermen der 
bBhmischen Kreideformation, p. 6, pl. 2, figs. 1-5; pl. 3, 
fig. 12, Prag, 1885. (Not !I1. uariabilia Fontaine, The 
Potomac or younger Mesozoic flora: U. S. Geol. Survey 
&.Ion. 15, p. 110, pl. 17, figs. 3-7; pl. 18, figs. 1-6, 1889.) 

This as depicted Velenovsky, presents a 
considerable variation in the size and form of the 
11aves. Our specimen belongs to the spatulate type, 
"-i'll an defined midrib. 

A fragment, referred to the species with some doubt, 
f ro~n the Magothy formation of Marthas Vineyard, 
Mass., is figured by H ~ l l i c k , ~ ~  but otherwise the species 
does not appear to be recorded from any other locality 
irl 

"Fontnine, W. M., in Ward, L. I?., Status of the Mesozoic floras of 
the United States, second paper: U. 8. Geol. Survey Mon. 48, p. 236, 
PI. 65, fig. 40, 1905. 

Fontaine, W. M., The Potomac or younger Mesozoic flora: U. 8. 
Geol. Survey Mon. 15, p. 149, pl. 27, figs. 9, 11, 15a, 16, 16a, 17, 
1889. 

"Hollick, Arthur, New York Bot. Gard. Bull., vol. 2, p. 403, pl. 41, 
fig. 12, 1902. 
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Locality : Yukon River, north bank, about 10 miles 
below Blatchford's mine (original No. 3AH23) ; col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3262). 

Phylum SPERYATOPEYTA 

Class OPMNOSPER%AE 

Order CYCADALES 

Pamily CYCADACEAE 

Genus CYCADITES Buckland 

Cyeadites? sp. 

Plate 2, Figure 12 

This specimen is too fragmentary and too poorly 
preserved for either description or definite identifica- 
tion. I t  appears to belong in the same generic cate- 
gory as Cycadites uxnjigm Dawson,ls from the Creta- 
ceous of the Northwest Territory, and it is strikingly 
similar to Cycdters  m o ~ w  Dunker,?O from the 
Vpper Jurassic of northern Germany. On the other 
hand, a close examination reveals what appear, ob- 
scurely, like the remains of sheaths at  the bases of the 

' leaves, suggesting the structure of P i w .  In  the cir- 
cumstances i t  may be regarded as a gymnosperm, and 
most probably a cycad specifically related to or identi- 
cal with one or another of the species mentioned. 

It may also be compared with DiGnites du&eriavnw 
(Goeppert) Miguel, as identified by Fontaine,BO from 
the Lower Cretaceous of Texas; but our specimen ap- 
parently possesses only a single nerve or midrib, which 
would indicate relationship with C y d i t e s  rather than 
with Dioiinites. 

Locality: Yukon River, north bank, about 10 miles 
below Blatchford's mine (original No. 3AH23) ; col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3262). 

Nilssonia yukonensis Hollick, n. sp. 

Plate 3, Figures 1-7a ; Plate 7, Figure 4 

Leaves of various sizes, approximately 5 to 8 centi- 
meters in length, linear oblong or spatulate, narrowed 
below to a cuneate base, terminating more or less 
abruptly above in a truncate or broadly emarginate 
apex; margin entire; nervation fine, simple, parallel 
throughout and curved gently upward. 

78 Dawson, J. W., Roy. Soc. Canada Trans., vol. 1, sec. 4, p. 20, pl. 1, 
5gs. 2, 2a, 2b, 1882 118831. 

'D Dunker, Wilhelm, Monographie der norddeutnchen Wealdenbildung, 
p. 16, pl. 7, flg. 1, Braunschweig, 1846. 

Fontaine, W. M., U. S. Nat. Mus. Proc., vol. 16, p. 265, pl. 36, flg. 
12; pl. 37, fig. 1, 1893. 

This species belongs with the general type of leaf 
represented by Nilsgonia orie?ttalis Heer,8l of supposed 
Jurassic age, from the Lena River region of Siberia, 
and Nilsmnh johmtmpi Heer,8= of early Upper Cre- 
taceous age, from the Atane beds of Greenland. N. 
oTie7Ltalis is recorded by Fontaine from the Jurassic 
of Oregon, and N.  johnstwpi is recorded from the 
Cretaceous of Washington and described and figured 
by Newberry? first in 1863, under the name Twniop- 
t& gibbsii, and subsequently, in 1898, as ivi~ssoniu 
gibbsii. 

The conspicuous apical sinus in our specimens, how- 
ever, aside from any other characters, serves to differ- 
entiate them from either of the above-named species. 
This conspicuous character is suggestively fore- 
shadowed, however, in one of Heer's Siberian speci- 
mens86 and also in certain of the Oregon specimens 
figured by Fontaine 86 and referred to Nilssonh orien- 
tali8 Heerand N.  oris7ttdis minor Fontaine. Another 
species, similar to the latter but apparently much more 
elongated, is NilssMLia bohmica Velenovsky from 
the Cretaceous of Bohemia, and it is evident that this 
general type of Nilssonia was one which had a wide 
geographic and considerable vertical range. 

The apparently abnormal specimen represented by 
our Plate 8, Figure 1, might be regarded as a distinct 
species; but it differs from the typical form of the 
species no more than the various forms of N2wonia 
orierzt~lis differ among themselves; and it is interest- 
ing to note that the peculiar constricted summit in this 
specimen is also indicated in certain figures of each of 
the other species mentioned. 

Incidentally it may. also be of interest to call atten- 
tion to the leaf figured under the name PhyZMtes scita- 
n~inmf omnis Sternberg,88 from the Jurassic of Eng- 
land, and to compare it with the retuse and emarginate 
types of Nilsgon&a leaves. 

Localities : Yukon River, north bank, about 6 miles 
above Nahochatilton (original No. 3AH16) ; collected 

'Beer, Oswald, BeitrUge cur fossilen Flora Bibiriens und des Amur- 
landes; 11, Jura-Pflanzen aus der arctischen Zone Sibiriens; aus dem 
Flusgebiete der Lena : Wora fossilis arctica, vol. 6, No. 2, p. 18, pL 
4, flgs. 5-8, 1878. 

"Heer, Oswald, Die fossile Flora Gldnlands, erster Theil : Flora 
fwsills arctica, vol. 6, pt. 2, p. 44, pl. 6, 5gs. 1-3, 4a, 4b, 4c, 5a, 6, 
1882. 

=Fontaine, W. M., in Ward, L. F., Status of the Mesozoic floras of 
the United States, second paper : U. 8. Qeol. Survey Mon. 48, p. 90, pl. 
16, flm. 3-9, 1905. 

"Newberry, J. S., Boston Jour. Nat. Hist., vol. 7, p. 512, 1865 ; The 
later extinct floras of North America: U. S. Geol. Survey Mon. 35, p. 
16, pl. 15, flgs. 2, 2a, 1898. 

"Heer, Oswald, op. cit., vol. 5, pl. 4. 0g. 5. 
mF~ntalne,  W. M., op. cit., pl. 16, flgs. 7, 13. 
mVelenovsky, Josef, Die Gymnospermen der biihmischen Kreidefor- 

mation, p. 11, pl. 2, flgs. 26-28, Prag, 1885. 
=Sternbefig, Kaspar, Versuch einer geognostisch-botanischer Dar- 

stellung der Flora der Vorwelt, vol. 1, pt. 3, pp. 37, 39, pl. 37, fig. 2, 
Leipzig and Prag, 1823 (-Taentopterkr sdtarnkrea Presl, idem, vol. 2, 
pts. 7 and 8, p. 139, Prag, 1838). 



CYCP PLES 43 

by Arthur Hollick and Sidney Paige in 1903 (lot 3252) 
(pl. 3, figs. 1-3; pl. 7, fig. 4). Yukon River, north 
bank, about 12 miles below Melozi telegraph station 
(original No. 3AHll) ; collected by Arthur Hollick 
and Sidney Paige in 1903 (lot 3248) (pl. 3, figs. 4, 

- 6,7a). 
Nilssonia serotina Heer 

Plate 4, Figures 1-7 ; Plate 5, Figures 14% ; Plate 7, Figures 6a, 
6b, lOa ; Plate 29, Figures 3b, 5a ; Plate 30, Figures 243, 3b 

Nilssonicc 8erotinu Heer, Miocene Flora der Insel Sachalin: 
Flora fossilis arctica, vol. 4 No. 4, p. 19, pl. 2, flgs. la, 
2-6, 1878. 

The figures upon which Heer's description of the 
species is based represent fragmentary specimens, in 
none of which is the summit of a frond preserved, and 
apparently the species has not been described or fig- 
ured elsewhere than in the original place of publica- 
tion. Our specimens, however, in the aggregate show 
every part and feature of the fronds, thus making 
possible the following amended and more complete 
description of the species : 

Fronds varying in size, broadest at or near the sum- 
mit, narrowed to the base, irregularly dissected or 
pinnatifid; segments subtriangular, rhomboidal, or 
ligulate, cuneate, rounded or bluntly acuminate, mostly 
curved slightly upward, lowest ones more or less dis- 
tinct, upper ones gradually becoming approximated 
and ultimately mergiqg into a truncate or broadly 
cmarginate summit ; nervation fine, simple, uniform, 
parallel. 

It is with some hesitation that I have included all 
these diverse forms under a single specific name; but 
the accompanying figures do not show all the interme- 
diate forms contained in the collections, and as at- 
tempts to differentiate them resulted in constant shift- 
ing and changing of specimens from one group of 
forms to another, the decision was finally made to 
regard them all as belonging to one polymorphous 
species. 

The species to which they are referred was originally 
described and figured by Heer from specimens ob- 
tained on the island of Sakhalin, in strata regarded as 
Tertiary; but KryshtoPo~ich~~ as a result of investiga- 
tions made in 1917, concludes that Heer's "so-called 
Miocene flora belongs ip fact to several geological hori- 
zons, not only of the Tertiary period, but also of the 
Cretaceous "; and in the Mgach flora, included in his 
Gyliakian series and regarded as of Cenomanian age, 
he lists N&soniar aerobina Heer. 

Another closely allied species that calls for speciaI 
critical study and comparison is NiEsaonia comptw2a 

~Kryehtofovich, A. [N.], Qn the Cretaceous flora of Russian Sak- 
h&: Coll. Sci. Imp. Univ. Tokyo Jour., vol. 40, art. 8, 1918. 

Heer,BO described as Jurassic, from the Lena River 
region of Siberia. So far as I am aware the strati- 
graphic position of the beds in which this species oc- 
curs has not been questioned ; but in view of the serious 
error that was made in connection with the strati- 
graphic relations of the Sakhalin fossil floras it may 
be pertinent to suggest that careful field work in the 
Lena River region might result in the discovery of 
facts that would necessitate a change or modification 
cif opinion in regard to the exclusive Jurassic age of 
the flora of that region. Certain of the species, such 
as Podozamlites ZunceoZatus, for example, are equally 
suggestive of the Cretaceous age of the flora. 

In  all our specimens in which the nervation is well 
defined it may be seen to cross or to impinge upon the 
midrib in the manner characteristic of N i 2 s s d ;  
otherwise, if only the general form of the fronds and 
segments were available as diagnostic characters they 
might readily be mistaken for coordinate remains of 
certain species of cycads, presumably of Jurassic age, 
such as A n m z a m j t e s  schmicEtii Heer,gl Anomoza- 
mites acuti2obus Heer,g2 PterophyIIwn helmersiarzu/m 
Heer,gs and P t e r o p h y Z h  ZanaiFobwn Heer,g4 from 
the province of Amur, Siberia. 

I t  is an interesting and significant fact in connection 
with this species that, although i t  is one of the most 
abundant elements in the Cretaceous flora of Alaska 
Peninsula, it has not been found in any of the collec- 
tions from the Yukon River district. 

A number of the specimens present a false appear- 
ance of being pinnatifid, where the frond is merely 
broken or split. This condition may be seen in the 
upper portions of Figures 1 and 5 on Plate 4, Figure 
5a on Plate 5, and throughout Figure 6b on Plate 7. 
I n  the last-named figure the frond appears to be made 
up of narrow segments, closely approximated; but 
critical examination shoa~s this feature to be due to 
laceration or splitting. Apparently the fronds, in 
their upper parts, are normally not pinnatifid or 
divided, and this condition may represent a character 
due to age or to .partial disintegration during the 
process of fossilization. I n  connection with the fig- 
ures above mentioned and with Figure 10a on Plate 7, 
comparison should be made with the fragmentary re- 
mains described and figured under the name N & s d  

WEeer, Oswald, Beitrkige zur fossilen Flora Sibiriens nnd des Amnr- 
landes; 11, Jura-Pflanzen aus der arctischen Zone Bibiriens; nus dem 
Flussgebiete der Lena : Flora fossilis arctica, vol. 5, No. 2, p. 19, pl. 4, 
flgs. 10a, 11-16, 1878. 

0'. Heer, Oswald, Beitrkige zur Jura-Flora Ostsibiriens und des Amur- 
landes ; 11, Pflanzen dea Amurlandes : Flora fossilis arctica, vol. 4, NO. 
2, p. 100, pL 23, figs. 2, 3;  pl. 24, 5gs. 4-7, 1876. 

0zIAem, p. 102, pl. 23, flg. l a ;  pl. 24, flgs. 1, 2, 3b; pl. 25, fig. 9. 
09 Idem, p. 104, pl. 25, flgs. 2-6; pl. 29, fig. Id. 
*Idem, p. 104, pl. 25, figs. 7, 8. 
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stanbni from the Shasta series of California, 
which may represent lower parts of the same species 
as that to which our specimens belong. Close specific 
relationship is also indicated with the Jurassic species 
Nihsmi  mipponensis Yokoyama and Nilssrmia compta 
(Phillips) Goeppert, as identified by Fontaine 96 from 
specimens collected in Oregon. 

A large frond, representative of the species in all 
its normal and extranormal features, could be recon- 
structed from the three fragments shown in Figures 
1 and 3 on Plate 5. 

Localities : Chignik Bay, about 2 miles northeast of 
Alaska Packers Association cannery, Alaska Penin- 
sula (original No. 958) ; collected by T. W. Stanton in 
1904 (lot 3521) (pl. 4, fig. 1).  Chignik River, just 
below Long Bay, Alaska Peninsula (original No. 55) ; 
collected by W. W. Atwood and H. M. Eakin in 1908 
(lot 5297) (pl. 4, figs. 2,3;  pl. 5, fig. 5a; pl. 7, fig. lOa; 
pl. 29, fig. 3b; pl. 30, figs. 2a, 3b). Chignik Lagoon, 
south side, near entrance, Alaska Peninsula (original 
No. 49) ; collected by W. W. Atwood and H. M. Eakin 
in 1908 (lot 5295) (pl. 4, figs. 4,5; pl. 5, fig. 4). Chig- 
nik Bay, east side of Doris Cove, Alaska Peninsula 
(original No. 963) ; collected by T. W. Stanton in 
1904 (lot 3525) (pl. 4, fig. 6). Coal Creek, Mine 
Harbor, Herendeen Bay, Alaska Peninsula ; collected 
by Sidney Paige in 1905 (lot 3708) (pl. 4, fig. 7). 
Port Moller, canyon west of Mud Bay, Alaska Penin- 
sula (original No. 35) ; collected by W. W.,Atwood 
and H. M. Eakin in 1908 (lot 5187) (pl. 5, figs. 1-3; 
pl. 29, fig. 5a). Coal mines in Coal Bluff, Herendeen 
Bay, Alaska Peninsula (original No. 31) ; collected by 
W. W. Atwood and H. M. Eakin in 1908 (lot 5185) 
(pl 7, figs. 6a, 6b). 

Nilssonia eomptula approximata Hollick, n. var. 

Plate 6, Figure 1 

Frond linear, narrowed and tapering at  the base, 
about 2 centimeters in maximum width, irregularly 
pinnatifid below, irregularly split or dissected above, 
entire at  and for a short distance below the rounded 
or emarginate apex. 

This specimen is more or less di5cult to  separate 
from Nilssonia comptmh Heer,g7 a supposed Jurassic 
species from the Lena River region of Siberia, and 
it has seemed impossible to escape the conviction that 
it is merely varietally different from that species, rep- 
resenting a modified survival of an Asiatic Jurassic 
type of vegetation in the Cretaceous of Alaska. 

~6 Ward, L. F., Status of the Mesozoic floras of the United States, 
second pope1 : U. S. Geol. Survey Jlon. 48, p. 251, pl. 67, figs. 5, 6, 
1905. 

"Fontaine, 7Y. 11, in  Ward, L. F., op. cit., p. 94 (N. nipponensi-9, 
pl. 17, flgs. 8-10; N. compta, pl. 17, figs. 11-14). 
" Heer, Oswald, Beitriige 5ur fossilen Flora Sibiriens und des Amur- 

landes ; 11, Jura-Pflauzen aus der arctischen Zone Sibiriens ; am dem 
Flussgebiete der Lena : Flora fossilis arctica, vol. 5, No. 2, p. 19, pl. 4, 
figs. 10a, 11-15, (16 ?), 1878. 

Our specimen appears to be less dissected than 
the specimens of the species figured by Heer, and the 
hasilar outline is apparently more acutely cuneate, the 
lower segments being more cuneate or triangular. A 
tendency to splitting is indicated in the marginal ir- 
regularities in several of the segments of our speci- 
men and in Heer's Figure 10a, and it may be inferred 
that more or less of the apparent pinnatification 
shown in Heer's figures is in reality due to similar 
splitting or laceration of the frond. 

Ward described and figured certain specimens 
from the Jurassic of Oregon that he referred to Nils- 
sonia OrientaZis Heer,g9 in connection with which he 
mentioned the feature of " laceration that imitates 
original segmentation." Ward's figures are far more 
suggestive of our Alaska specimen than they are of 
Heer's figures of Nilssoniu orientalis. 

Localities : Yukon River, north bank, about 17 miles 
below Nulato (original No. 33) ; collected by W. W. 
Atwood and H. M. Eakin in 1907 (lot 4639) (pl. 6, 
fig. 1).  Yukon River, north bank, shore from 2 to 
10 miles below Blatchford's mine (original No. 
3AH20); collected by Arthur Hollick and Sidney 
Paige in 1903 (lot 3259). 

Nilasonia pseudopterophylloides Hollick, a sp. 

Plate 6, Figure 2 

Size of frond not known, deeply pinnatifid almost to 
the rachis; segments closely approximated, linear, 
about 3 millimeters in width, each slightly expanded 
at the base; nervation simple, uniform, apparently 
four nerves to each segment. 

This specimen is given distinct specific rank not 
because of any feeling of certainty that it should be 
so regarded but because it was difficult to determine 
which of several described species it resembles most 
closely. I t s  resemblance to Nilssonia pterophyl7oides 
Nathorst; from the Triassic of Sweden, is striking, 
and that species has been identified by Ward in the 
Jurassic of Oregon. It is not probable, however, that 
the species would persist from the Triassic through 
the whole of Jurassic time into the Cretaceous; hence, 
no matter how striking the resemblance might be, our 
specimen should, on general principles, be regarded as 

*Ward, L. F., Status of the Mesozoic floras of the United States, 
second paper: U. 5. Geol. Survey Mon. 48, p 90, pl. 16, flgs. 3-9, 
1905. 

mHeer, Oswald, BeitrKge 5ur fossilen Flora Sibiriens und des Amur- 
landes ; 11, Jura-Pflanren aus der arctischen Zone Sibiriens; aus dem 
Flussgebiete der Lena : Flora fossilis arctica, vol. 5, No. 2, p. 18, pl. 4, 
flgs. 5-9, 1878. 

1 Ward, L. F., cp. cit., p. 91. 
2 Nathorst, A. G., Floran vid Bjuf, pt. 1 : Sveriges geol. UndersOkning 

Afh., ser. C, No. 27, p. 11, 1878; Flornn vid Bjuf, pt. 2: Idem, No. 33, 
p. 72, pl. 16, fig, 1; pl. 17, figs. 2, 3, 1879. (Not N .  pter@phyZbMes 
Yokoyama, Coll. Sci. Imp. Unlv. Tokyo Jour., vol. 7, pt. 3, pp. 207, 
228, pl. 22, figs. 810; pl. 25, fig. 7, 1894.) 

8 Ward, L. F., Status of the Mesozoic floras of the United States, 
second paper: U. S. Geol. Survey Mou. 48, p. 96, pl. 18, figs. 1-6, 
1905. 
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specifically distinct, or it might be given varietal 
rank in the species. 

Locality: Yukon River, north bank, about 5 miles 
above Louden station [Nahochatilton] (original No. 
22A) ; collected by W. W. Atwood and H. M. Eakin 
in 1907 (lot 4636). 

Nilssonia alaskana Hollick? n. sp. 

Plate 6, Figu1.e~ 34a,  7, 8a, 9, 10; Plate 7, Figures 1, 2a, 3a, 
5, 7-9a 

Pronds varying in size, linear oblong or linear obo- 
vate, deeply pinnatifid; segments blunt tipped and 
slightly expanded at the bases, lower ones mostly sub- 
triangular and short, upper ones mostly linear oblong 
or ligulate, the terminal ones broadest, forming a trun- 
cate or broadly emarginate apex; nervation simple, 
uniform, parallel. 

A considerable diversity of forms are included in 
this species, and possibly-more than one species may 
be represented ; but the probabilities appear to be that 
the specimens merely represent fragments of different 
parts of the fronds, or fronds from different parts of 
the plants, or of different stages of growth and age. 
Typical basal parts are shown in Figures 4 and 10 on 
Plate 6, and typical apical parts in Figures 3a and 9a 
on Plate 7. 

Certain of the specimens, such as the one represented 
by Figure 3 on Plate 6, bear a striking resemblance to 
NiZssonia califmica (Fontaine) Fontaine: from the 
Shasta series of California; and possibly as, large a 
collection of material from that horizon as we have 
from Alaska might prove them all to belong to one 
and the same species. Under existing circumstances, 
l~owever, i t  seems advisable merely to note the resem- 
blance. 

More or less of a superficial resemblance may also be 
noted to PtsrophyZlurn c d n u m  Heer and Ptero- 
phyZZuUm lepidum Heer; from the Kome beds of 
Greenland ; but the nervation of our specimens, where- 
ever it can be discerned, is clearly that of Nilssonia, 
and the foliar segments subtend more acute angles 
with the rachis than $hose of either of the species of 
PterophyZZwm mentioned. 

Localities : Yukon River, north bank, about 17 miles 
below Nulato (original No. 33) ; collected by W. JV. 
Atwood and H. M. Eakin in 1907 (lot 4639) (pl. 6, 
fig. 3). Yukon River, north bank, about 5 miles above 
Louden station [Nahochatilton] (original No. 22) ; col- 
lected by W. W. Atwood and H. M. Eakin in 1907 

'Fontaine, W. M., in Ward, L. F., Status of the Mesozoic floras of 
the  United States, second paper: U. S. Geol. Survey Mcn. 48, p. 252, pl. 
67, fig. 7, 1905 (=Pteropiq/llrnb culiforniuum Fontaine, in  Diller, 
J. 5.. and Stanton, T. W., Geol. Soc. America Bull., vol. 5, p. 450, 
1894). 

3 Heer, Oswald, Die Iireide-Flora der nrctischen Zone: Flora fossilis 
nrctica, vol. 3, No. 2, p. 68, pl. 14, figs. 15-20 ; pl. 15, figs. 11, 5b, 
1874. 

EIdem, p l  16, figs. 1, 2, 3b. 

(lot 4635) (pl. 6, fig. 4 ;  pl. 7, fig. 2a). Yukon River, 
north bank, about 5 miles above Louden station 
[Nahochatilton] (original No. 22A) ; collected by 
W. W. Atwood and H. M. Eakin in 1907 (lot 4636) 
(pl. 7, fig. 9a). Yukon River, north bank, about 6 
miles above Nahochatilton (original No. 3AH16) ; col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3252) (pl. 6, figs. 5, 6a, 7 ;  pl. '7, fig. 5). Yukon 
Xiver, north bank, at  Fossil Bluff, about 6 miles above 
Nahochatilton (original No. 2AC238) ; collected by 
A. J. Collier and sidney Paige in 1902 (lot 2962) (pi. 
6, figs. 8a, 9 ;  pl. 7, fig. 3). Yukon River, north bank, 
a short distance above Kaltag (original No. 3AH27) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3266) (pl. 6, fig. 10; pl. 7, fig. 1). Coal mine in 
Coal Bluff, Herendeen Bay, Alaska Peninsula (orig- 
inal No. 31) ; collected by W. W. Atwood and H. M. 
Eakin in 1908 (lot 5185) (pl. 7, figs. 7, 8). 

Genus PTEROPHYLLW Brongniart 

Pterophyllum alaskensq,Fontaine 

PterophyZlum almbeme Fontaine, in Ward, L. F., Status of 
the Mesozoic floras of the- United States, second paper: 
U. S. Geol. Survey Mon. 48, p. 152, pl. 38, figs. 19, 20, 
1905. 

This species is included in the Cretaceous flora of 
Alaska with reservation. It was based upon a single 
fragment, shown in the illustrations above cited, col- 
lected in 1900 by Ernest S. Locke in the "coal meas- 
ures " of Herendeen Bay, Alaska Peninsula, and was 
assumed to be of Jurassic or " Jurasso-Cretaceous" 
age, although the associated molluscan fauna was iden- 
tified by T. W. Stanton as Lower Cretaceous. 

The specimen has not been seen by me; but the fig- 
ures are so strikingly like those of Pterophyllm 
Zcpidum Heer,' from the Kome beds of Greenland, 
that it is almost impossible to escape the idea that they 
Inay represent one and the same species. 

Pterophyllum validum Hollick, n. sp. 

Plate 8. Figure 1 - 

Frond large, dimensions not known, pinnate; pin- 
nae linear, approximately 3 to 4 millimeters in width, 
apparently abruptly expanded and contiguous at  the 
bases, subtending obtuse, almost right angles with the 
stout rachis; nervation simple, parallel, about six 
nerves to each pinna. 

This specimen is evidently a fragment of a large 
cycadaceous frond with a very thick central rachis. 
Apparently it is the under surface that is represented; 
but the remains are so poorly preserved that critical 
details are not determinable. The arrangement of the - 
pinnae is so obscurely defined that it is impossible to 

7 IIeer, Oswald, Die Kreide-Flora der arctischen Zone: Flora fossilis 
arctica, vol. 3, No. 2, p. 68, pl. 16, figs. 1-3b, 1874. 
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determine satisfactorily whether they are attached to 
the sides or to the upper surface of the rachis. The 
general aspect and gross characters of the specimen, 
however, are indicative of the genus Pterophyllum 
and apparently of a heretofore undescribed species. 

Locality: Yukon River, north bank, about 15 miles 
below mine No. 1 (original No. 3AH32) ; collected by 
Arthur Hollick and Sidney Paige in 1903 (lot 3271). 

Genus PODOZMITES C. F. W. Braun 

Podozamites lanceolatus (Lindley and Hutton) C. F. W. Bran 

Plate 6, Figures 6b, 8b ; Plate 7, Figures 2b, 3b, 9b; Plate 8, 
Figures 2, 4-8; Plate 9, Figures 1-4 ; Plate 10, Figures 1, 2a, 
3a, 4, 5; Plate 11, Figure 7b; Plate 16, Figures lb, 3b; 
Plate 20, Figure lb ; Plate 27, Figures 5,6a ; Plate 30, Figures 
la, 4a 

Podoxamuitm lameotatus (Lindley and Hutton) C. F. W. Braun, 
in Mlinster, BeitrIge zur Petrefacten-Kunde, vol. 2, No. 
6, p. 33, Bayreuth, 1843. 

Zamla lanoaotata Lindley and Hutton, The fossil flora of Great 
Britain, vol. 3, p. 121, pl. 194, London, 1836. 

Under this species I have included a number of leaf 
forms to which distinct varietal and specific names 
have been applied from time to time by different 
authors, for the reason that in the collections from 
Alaska these leaf forms occur in every gradation of 
size and shape, often in the same piece of matrix, and 
X have found it impossible to separate or to distinguish 
them satisfactorily one from another. 

The type of the species, Zarnia Zameohta Lindley 
and Hutton, is a narrow-leaved form, similar to P. 
ZanceoZatzDs genuinw Heer and P. Zanceolah minor 
(Schenk) Heer? from the Jurassic of Siberia, and to 
1'. h m l &  as identified by Dawsonlo from the 
Kootenai formation of British Columbia, by Fon- 
tainel1 from the Jurassic of California, and by 
Velenovsky l2 from the Cenomanian of Bohemia. Our 
Figure 1, Plate 10, represents this form. 

Our Figure 2, Plate 9, is typical of P. lmeoZatus 
eichwaldi (Schimper) Heer,18 especially if compared 
with Heer's Figure 1, Plate 27. This form was differ- 
entiated and named P. eichzoaldi by Schimper,14 on 
the basis of a specimen figured by Eichwald 16; and 

Heer, Oswald, Beitrlge zur Jura-Flora OsMlbiriens und des Amur- 
landes ; 11, Pflanzen des Amurlandes : Flora foeslilis arctica, vol. 4, No. 
2, p. 108, pl. 26, 5g. 10, 1876. 

@Idem. p. 110, pl. 27, 5gs. Ka, Sb, 6-8. 
1°Dawson, J. W., Roy. Soc. Canada Trans., vol. 3, sec. 4, p. 6, pl. 1,  

flg. 3, 1886 [18861. 
Fontaine, W. M., in Ward, L. F., Statun of the Mesozoic floras of 

the United States, first paper ; The older Mesomic : U. 8, Qeol. Survey 
Twentieth Ann. Rept., pt. 2, p. 360, pl. 64, flg. 1,  1900. 

uvelenovsky, Josef, Neue Beitrlge zur Kenntniss der Wanzen dea 
Mhmischen Cenomans: K. Mhm. Gesell. Wlss. Sitzungsber., 1886, p. 
643 ( lo) ,  pl. [not numbered], 5g. 18, 1887. 
u Heer, Oswald, Beitrlge zur Jura-Flora Ostsibiriens und des Amur- 

landes ; 11, Pflanzen des Amurlandes : Flora fossilis arctica, vol. 4, No. 
2, p. 109, pl. 23, figs. lc, 4a, b, c, d ;  PI. 26, 5ga. 2, 3, (4a, b?), 9;  pl. 
27, 5gs. 1, (Bc, l l a ? ) ,  1876. 
u Schimper, W. P., Trait6 de paleontologle regetale, vol. 2, p. 160, 

Paris, 1870. 
lichwald, fidouard, Lethaea rossica, vol. 2 (Pbriode moyenne, sec. 

11, p. 40; Atlas (P6riode moyenne), pl. 3, fig. 1. Stuttgart, 1865. 

as originally used by Schimper this name was desi_ped 
to define the form represented by oblong leaves with 
blunt apices; but subsequent authors included a wide 
variety of forms under the name, rts may be seen by 
reference to Heer's figures and to the specimens previ- 
ously figured by the same author from the Jurassic of 
Svalbard l6 and by Velenovsky17 from the Ceno- 
manian of Bohemia. I f  we accept any such compre- 
hensive conception of the variety as those references 
would imply, the specimens represented by our Figures 
1-4, Plate 9, and Figures 3a, 4, and 5, Plate 10, would 
be included under it or under P. lanceolatus latifoliwr 
(Schenk) Heer.ls Other forms, such as those repre- 
sented by our Figures 2, &'7, Plate 8, would probably 
be recognized under the names P. hceolatw inter- 
mediwf Heer l9 and P. lanceolatus distam (Presl) 
Heer.20 

The large leaf represented by our Figure 8, Plate 8, 
may be compared with Podomites ten&& 
Heer,=l which is probably merely a large form of P. 
lanceolatus; and the small leaf represented by our 
Figure 4, Plate 8, is probably identical with Podom- 
mites pt~illzls Velen0vsky,2~ which is practically indis- 
tinguishable from small forms of P. Zanceolatw. 
Size variations in leaves of P. hnceolartus are figured 
by Velenovsky on the same from which may 
be seen the great diversity in this respect that exists 
in the species as recognized by that author. A similar 
diversity is recorded by Yokoyama 24 in connection 
with the species from Jurassic and Cretaceous strata 
in China, and he takes occasion to remark 26 that " the 
subdivision of this species into many varieties accord- 
ing to the form of the leaflets, as has been done by 
Heer, is, I believe, not tenable, as already pointed out 
by Seward." I have ,also found a similar condition 
in specimens collected on Long Island, N. Y.,26 where 
leaves of Podmamites have been found that show 
every gradation in size and a wide diversity of form, 
all matted together in the same matrix so that it is 
impossible to resist the idea that they must all belong 
to a single species, referable to P. lanceoladus. A 

Heer, Oswald, BeiMge zur fossilen Flora Spitzbergens : Flora 
fossilis arctica, vol. 4, No. 1, p. 38, pl. 6, flg. 22c; pl. 7, fig. 7e; pl. 8, 
flgs. lb, c, d, e, 2a, b, c, 3, 3b, 4a, b, c, d, 1876. 

lTVelenovsky, Josef, Die Gymnospermen der b6hmischen Kreidefor- 
mation, p. 11, pl. 2, figs. 9, 10, 23, Prag, 1886. 

mHeer, Oawald, Beitrage zur Jura-Flora Ostsibiriens und des Amur- 
landes; 11, Pflanzen des Amurlandes : Flora fosailis arctica, vol. 4, No. 
2, p. 109, pl. 26, figs. 6, 6, 8b, c, 1876. 

lgIdem, p. 108, pl. 26, 5g. 8a. 
'QIdem, p. 109, pl. 26, 5g. 7 ;  pl. 27, flgs. 3a, 4a. 
a Heer, Oswald, Die fossile Flora GrSnlands, erster Theil : Flora 

fossilis arctica, vol. 6, pt. 2, p. 44, pl. 16, flg. 9, 1882. 
Velenovsky, Josef, Die Gymnospermen der bahmischen Ereide- 

formation, p. 11, pl. 2, figs. 20-22, 24a, Prag, 1885. 
Idem, pl. 2, flgs. 11-19. 

* Yokoyama. Matajiro, Mesozoic plants from China : Coll. Sci. Imp. 
Univ. Tokyo Jour., vol. 21, art. 9, p. 18, pl. 2, 5gs. 6, 6 ;  p. 21, pl. 4, 
fig.3; p.22,pl .4,flgs.  1 .2 ,  6, 6 ;  p.26,pl. 6,5gs. lb, 2 ;  P. 33,pl., 
11, 5g. 3 ;  p. 37, pl. 12, flg. 3, 1906. 

=Idem, p. 19. 
*HolUck, Arthur, New York Bot. Gard. Bull., vol. 8, No. 28, p. 

165, pl. 162 in part; pl. 163, flgs. 2, 3, 1912. . 
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somewhat similar example may be seen in our Figure 
6, Plate 8, in which a large leaf (a) is shown in close 
proximity to a small leaf (b), in a single fragment 
of matrix. 

The wealth of material collected in Alaska, instead 
of being of assistance in determining specific or varie- 
tal forms in the genus Podozcmnjtes, has only added to 
the uncertainty of attempting to differentiate them 
satisfactorily, and it would be quite possible to arrange 
an intergrading series of forms, with our Figure 8, 
Plate 8, at  one extreme and our Figure 4, Plate 8, at  
the other, in which any dividing line or lines to differ- 
entiate specific, varietal, or form groups would be purely 
arbitrary and would merely represent personal ideas 
or opinions. The feature of principal interest and 
significance, however, is that we can recognize, beyond 
question, in these specimens from the Cretaceous of 
Alaska, a type of vegettltion that is specifically iden- 
tical with vegetation from equivalent geologic hori- 
zons elsewhere in America and in the Old World, 
and also with vegetation that is recognized as Jurassic 
from localities that include the northwestern United 
States and practically the whole of the Eurasian 
Continent. 

I n  America the vertical range and areal distribution 
of Podozmites klnceoktus in its various forms in- 
cludes the Jurassic of C a l i f ~ r n i a , ~ ~  Oregon,2s and 
Alaska; 28 the Lower Crataceous (Kootenai formation) 
of British Columbia a0 and Montana; 31 the lower part 
of the Potomac group of Virginia ; 32 the Raritan for- 
mation of New Jerseya3 and Maryland;s4 the Da- 
kota sandstone of Kansas;s5 and the Magothy for- 
mation of New Y01-k.~~ SO far as the known distri- 
bution in Alaska is concerned the species, in any of its 
forms, is confined to the Jurassic of Cape Lisburne and 
the Cretaceous of the Yukon River Valley. I n  the 
Yukon region it is one of the most abundant elements 

n Wntaine, W. M., in Ward, L. F., Status of the Mesozoic floras of 
the United States, first paper, The older Mesozoic: U. S. Geol. Survey 
Twentieth Ann. Hept., pt. 2, pp. 360, 361, pl. 63, fig. 4 ; pl. 64, figs. 
1 ,  2 ; pl. 68, fig. 4 in part; pl. 67, flgs. 3, 4, 1900. 

PsFontaine, W. M., in Ward, L. B'., Status of the Mesczoic floras of 
the United States, second paper: U. S. Geol. Survey Mon. 48, pp. 
110-112, pl. 24, 5gs. 17-20; pl, 25, 5gs. 1-7; p. 150, pl. 38, figs. 11, 
12, 1905. 

ICnowlton, F. H., The Jurassic flora of Cape Lisburne, Alaska : 
U. S. Geol.' Survey Prof. Paper 85, pp. 52, 53, pl. 5, fig. 6 ;  pl. 8, 
Bg. 5 in part, 1914. 

80 Dawson, J. W., Boy. Soc. Canada Trans., vol. 3, sec. 4, p. 6, pl. 1, 
fig. 3, 1885 [1886]. 

~Knowlton,  F. H., Smithsonian Misc. Coll., vol. 50, p. 120, pl. 14, 
fig. 4, 1907. 

=Berry, 1 .  W., Maryland Geol. Survey, Lower Cretaceous, p. 341, 
pl. 53, flgs. 5, 6, 1911. 

-Newberry, J. S., The flora of the Amboy clays: U. 5. Geol. Survey 
Mon. 26, p. 44, pl. 13, 5g. 2, under the name "Podozamdtes angusti- 
foliw (Eichw.) Schimp." ; exclpding. figs. 1, 3, 4, 1895 118961. 

*Berry, E. W., Maryland Geol. Survey, Upper Cretaceous, P. 272. 
1916. 

mLesquereux, Leo, The flora of the Dakota g.roup : U. S. Geol. 
Survey Mon. 17, p. 28, PI. 1, flgs. 6, 6, 1892. 

mHollick, Arthur, The Cretaceous flora of southern New York and 
New England: U. S. Geol. Survey Mon. 50, p. 35, pl. 2, fig. 1, 1906; 
New York Bot. Gard. Bull., vol. 8, p. 165, pl. 162 in part; pl. 163, 
6@. 2, 3, 1912. 

in the Cretaceous flora, being included in at  least 10 of 
the collections; but not a specimen has yet been found 
in any of the collections from the Alaska Peninsula. 

Localities: Yukon River, north bank, about 6 miles 
ttbove ~ahochatiltbn (original No. 3AH16) ; collected 
hy Arthur Hollick and Sidney Paige in 1903 (lot 
3252) (pl. 6, fig. 6b ; pl. 8, fig. 8; pl. 10, fig. 4; pl. 16, 
figs. lb, 3b; pl. 30, fig. l a ) .  Yukon River, north bank, 
at Fossil Bluff, about 6 miles above Nahochatilton 
(original No. 2AC238) ; collected by A. J. Collier and 
Sidney Paige in 1902 (lot 2962) (pl. 6, fig. 8b; pl. 7, 
fig. 3b ; pl. 8, figs. 2,' 7 ; pl. 10, fig. 1 ; pl. 11, fig. 7b). 
Yukon River, north bank, about 5 miles above Louden 
station (Nahochatilton) (original Nos. 22 and 22A) ; 
collected by W. W. Atwood and H. M. Eakin in 1907 
(lots 4635 and 4636) (pl. 7, figs. 2b, 9b; pl. 10, fig. 3a). 
Yukon River, north bank, about 12 miles below Melozi 
telegraph station (original No. 3AHl l )  ; collected by 
Arthur Hollick and Sidney Paige in 1903 (lot 3248) 
(pl. 8, figs. 5,6a, 6b). Yukon River, south side, about 
3 miles below Seventymile Creek (original NO. 
L14H4) ; collected by Arthur Hollick and Sidney Paige 
in 1903 (lot 3243) (pl. 8, fig. 4). Yukon River, north 
bank, about 17 miles below Nulato (original No. 33) ; 
collected by W. W. Atwood and H. M. Eakin in 1907 
(lot 4639) (pl. 9, fig. 1). Yukon River, north bank, 
at  Blatchford's mine (original No. 3AH22) ; collected 
by Arthur Hollick and Sidney Paige in 1903 (lot 3261) 
(pl. 9, figs. 2,3,4; pl. 10, fig. 5; pl. 30, fig. 4%). Yukon 
River, north bank, just above Kaltag (original No. 
3AH27) ; collected by Arthur Hollick and Sidney 
Paige in 1903 (lot 3266) (pl. 10, fig. 2a). Yukon 
River, north bank, just below Pickart's mine (original 
No. 3AH18b) ; collected by Arthur Hollick and Sidney 
Paige in 1903 (lot 3255) (pl. 20, fig. lb ) .  Yukon 
River, south bank, about 1% miles below Seventymile 
Creek (original No. 80) ; collected by G. C. Martin in 
1914 (lot 6815) (pl. 27, figs. 5, 6a). Yukon River, 
north bank, shore from 2 to 10 miles below Blatch- 
ford's mine (original No. 3AH20) ; collected by Arthur 
Hollick and Sidney Paige in 1903 (lot 3259). 

Order GINKGOALES 

Genus GINKGO Linnaeus 

'Ginkgo concinna Heer 

Plate 11, figure 1 

Ginkgo concinw Heer, Beitrage zur Jura-Flora Ostsjbiriens 
und des Amurlandes; I,  Pflanzen aus dem Gouverne- 
ment Irkutsli: Flora fossilis arctica, vol. 4, No. 2, p. 63, 
pl. 7, fig. 8; pl. 13, figs. 6b, 6c, 7, 8, 8b, 1876. 

Although this species was originally described by 
Heer from the Jurassic of Siberia and has not been 
heretofore recorded from any other region or any 
other geologic horizon, there is no discernible specific 
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difference between it and our specimens from Alaska, 
where it is an dement s f  a flora &a6 is undoubtedly 
Cretaceous. The only difference tbat can be noted is 
that our specimens are somewhat larger. 

This represents one of the many similar surprises 
that we have encountered incomparing the Cretaceous 
flora of Alaska with the Jurassic flora of other re- 
gions. It apparently represents one of the many Juras- 
sic specific types that have persisted well into the 
Cretaceous period; and incidentally, in this connec- 
tion, it is interesting to note that Kryshtofovich a7 has 
apparently found similar types in the Cretaceous flora 
of the island of Sakhalin, where he mentions the oc- 
currence of " Ginkgoales * * like Baiera and 
Ginkgodizmn." 

Localities : Yukon River, north bank, about 17 miles 
below Nulato (original No. 33) ; wllected by W. W. 
Atwood and H. M. Eakin in 1907 (lot 4639) (pl. 11, 
fig. 1). Yukon River, north bank, shore from 2 to 
10 miles below Blatchford's mine (original No. 
3AH20) ; collected by Arthur Hollick and Sidney 
Paige in  1903 (lot 3259). 

Ginkgo digitata (Brongniart) Heer 

Plate 11, Figures 2-7a, 8 

Ginkgo digitata (Brongniart) Heer, Regel's Gartenflora, Jahrg. 
23, p. 261, pl. 807, figs. 1 3 ,  1874. 

Cyclopteris d4g;tata. Brongniart, Histoire des v&g&taux fossiles, 
vol. 1, p. 219, pl. 61 bis, figs. 2, 3, Paris, 1830. 

Ginkgo huttoni (Sternberg) Heer, Regel's Gartenflora, Jahrg. 
23, p. 261, gl. 807, fig. 4, 1874. 

Cyclopterts h u t t d  Sternberg, Versuch einer geognostisch- 
botanischen Darstellung der Flora der Vorwelt, vol. 2, 
pts. 5, 6, p. 66, Prag, 1833. 

O:nkgo digitata huttoni (Sternberg) Seward, Catalogue of the 
Mesozoic plants in the department of geology, British 
Museum, The Jurassic flora, pt. 1, p. 259, pl. 9, fig. 2, 
London, 1900. 

Ginkgo huttoni. magmifolh, Fontaine, in Ward, L. I?., Status 
of the Mesozoic floras of the United States, second paper : 
U. S. Geol. Survey Mon. 48, p. 124, pl. 31, figs. 4-8; pl. 
32, flgs. 1, 2; p. 170, pl. 44, figs. 7, 8, 1905. 

Under this specific name I have included a number 
of lobed-leaved Ginkgos that vary more or less in size 
and in the extent and character of their lobation. 
Some would probably be referred without question 
to G. digitata (Brongniart) Heer,'as that species is 
generally recognized, and others to G. huttrmi (Stern- 
berg) Heer. Some authorities have maintained a spe- 
cific distinction between the two species; others have 
regarded them as varieties or leaf forms of a single 
species; and under one or the other name the strati- 
graphic distribution has been made to include the en- 
tire time period from Upper Triassic to Lower Cre- 
taceous, and the geographic distribution to include 

mKryshtofovich, A. [N.], On the Cretaceous flora of Russian Sak- 
halin : Coll. Sci. Imp. Univ. Tokyo Jour., vol. 40, art. 8, p. 40, 1918. 

England, Scandinadia, Russia, Siberia, Japan, China, 
Afghanistan, Australia, Iceland, the northwestern 
United States, and Alaska. 

The multiplicity of forms and varieties that have 
been described and figured under the two specific 
names may be regarded as excessive; but, on the other 
hand, to attempt to differentiate them any further only 
results in greater confusion. I n  his discussion of the 
specimens from the Jurassic of Oregon, Fontaine s8 

remarks: "I am not sure that they are not all modifi- 
cations of the rather polymorphous species Ginkgo 
digitata (Brong.) Heer "; and Kn0wlton,8~ in discuss- 
ing the same species, says : 

This genus [Ginkgo] has been very much overburdened, for 
in dealing with such an abundance of specimens and multi- 
plicity of forms one must needs make either many " species " 
to accommodate this diversity or only one or two, and in view 
of the known variation exhibited by the single living species, 
the latter plan seems preferable. As a consequence, all the 
Alaska [Cape Lisburne] specimens are here considered as ref- 
erable to the extremely variable Ginkgo &igitata. 

Following the same course of reasoning I have, 
therefore, included the series of diverse digitate and 
subdigitate forms from the Yukon River localities 
under the one specific name which, however, is to be 
regarded merely as an arbitrary arrangement with no 
more taxonomic significance than would be expressed 
by a differentiation into two or more so-called species 
and varieties. 

Comparison may also be made with Ginkgo multi- 
newis Heerto from the Atane beds of Greenland, 
which is strikingly similar to certain of the leaf forms 
included under Ginkgo digitata and may belong to the 
same species. I n  this connection reference may also 
be pertinent to a specimen from the Jurassic of Cape 
Lisburne, Alaska, referred to Ginkgo mzlltinmis by 
Le~quereux.~' 

Localities : Yukon River, north bank, about 17 miles 
below Nulato (original No. 33) ; collected by W. W. 
Atwood and H. M. Eakin in 1907 (lot 4639) (pl. 11, 
figs. 2, 3). Yukon River, north bank, about 12 miles 
below Melozi telegraph station (original No. 3AHll)  ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3248) (pl. 11, figs. 4-6). Yukon River, north 
bank, at Fossil Bluff, about 6 miles above Nahochatil- 
ton (original No. 2AC238) ; collected by A. J. Collier 
and Sidney Paige in 1902 (lot 2962) (pl. 11, figs. 
7a, 8). 

SFontaine, W. M., in Ward, L, F., Status of the Mesozoic flores of 
the United States, second paper : U. S. Geol. Survey Mon. 48, pp. 120- 
121,1905. 
* Knowlton, F. H., The Jurassic flora of Cape Lisburne, Alaska: 

U. S. Geol. Survey Prof. Paper 85, p. 55, 1914. 
40 Heer, Oswald, Die fossile Flora Granlands, erster Theil : Flora 

fossilis arctica, vol. 6, pt. 2, p, 46, pl. 5, flg. Id; pl. 8, figs. 2b, 8, 
4; pl. 9, tlg. 3b, 1882. 

ulesquereux, Leo, U. S. Nat. Mus. Proc., vol. 11, p. 31, pl. 16, fig. 
6. 1888 [18891. 
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Ginkgo laramiensis Ward? 1 margin entire; nervation flabellate, divergent, fine, 

Plate 12, Figures 3, 4 

Ginkgo Zwamiensis Ward, Science, vol. 5, p. 496, flg. 7, 1885. 

These leaves agree, essentially, with the leaf forms 
of the genus G i d g o  from the so-called "Laramie " 
formation of Wyoming, to which this specific name 
was given by Ward; but they agree about equally well 
with Ginkgo dawsmi Knowlt0n,4~ from the Upper 
Cretaceous of Vancouver Island, and with certain of 
the forms referred to the Tertiary species Ginkgo 
adhn to ides  (Unger) Heer:3 from the island of Sak- 
halin, where the supposed Tertiary flora has been 
shown by Kryshtof~vich'~ to be, at  least in part, 
C'retaceous. Leaves referred to Ginkgo Zwamiensis 
Ward are also described and figured by K n o w l t ~ n ' ~  
from the Montana group of Wyoming. I n  fact, it 
seems probable that all the specific forms mentioned 
may eventually be included in a single species. 

Locality: Yukon River, north bank, about 10 miles 
below Blatchford's mine (original No. 3AH23) ; col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3262). . - Ginkgo sp.? 

Plate 11, Figure 9 

This specimen is too fragmentary for either de- 
scription or satisfactory comparison. The upper mar- 
gin is crenulate, but beyond that there are no diag- 
nostic characters by means of which it may be either 
described or identified. 

I t  was found at  the same, locality as the specimens 
referred to Ginkgo Zarmiensis Ward? (see pl. 12, 
figs. 3, 4), and may possibly represent a form of that 
species. 

Locality: Yukon River, north bank, about 10 miles 
below Blatchford's mine (original No. 3AH23) ; col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3262). 

Ginkgo reniformis Hollick, n. sp. 

Plate 12, Figures 5-7 

Leaves suborbicular ,or reniform, about 7 centi- 
meters in length by 8 centimeters in maximum width, 
abruptly and narrowly wedge-shaped a t  the base; 

4ZKnowlton, F. H., A catalode of the Mesozoic and Cenozoic plants 
of North America: U. S. 4 0 1 .  Survey Bull. 696, p. 302, 1919 
(=Ginkgo pus4lla (Dawson) Kbowlton, A catalogue of the Cretaceous 
and Tertiary plants of North America: U. S. Geol. Survey Bull. 152, 
p. 111, 1898, not G. pusilla He&, 1876; = Ba*sbut%u pusitla Dawson, 
Boy. Soc. Canada Trans., vo1.i 11, sec. 4, p. 56, pl. 6, figs. 11-13, 
1893 [I8941 ). 

Heer, Oswald, Miocene Flpra der Insel Sachalin : Flora fossilis 
arctica, vol. 5, No. 3, p. 21, pl. ;2, flgs. 7, 8, 1878. 

uKryshtofovich, A. [N.], Odi the Cretaceous flora of Russian Sak- 
halin: Coll. Sci. Imp. Univ. gokyo Jour., vol. 40, art. 8, pp. 1-26, 
1918. 

"Knowlton, F. H., Flora of the Montana formation: U. S. Geol. 
Survey Bull. 163, p. 31, pl. 4, Bga. 7-10; pl. 5, flg. 5, 1900. 

dichoton~ousl~ forked. 
I t  is with some hesitation that I give these leaves 

n distinct specific name, especially as the specimens are 
imperfect, and ~ t l l  their characters can not be deter- 
mined. They may represent merely a large, rotund 
form of Ginkgo l a ~ d n s i s  Ward (see pl. 12, figs. 
3, 4), but their large size as well as distinctive shape 
appear to differentiate the species more or less satis- 
factorily. 

Localities: Yukon River, north bank, about 1% 
miles above Williams mine (original No. 36) ; col- 
lected by 7V. JV. Atwood and H. M. Eakin in 1907 
(lot 4642) (pl. 12, fig. 5). Yukon River, north bank, 
about 15 miles below mine No. 1 (original No. 
3AH32) ; collected by Arthur Hollick and Sidney 
Paige in 1903 (lot 3271) (pl. 12, fig. 6). Yukon 
River, north bank, about 10 miles below Blatchford's 
mine (original No. 3AH23) ; collected by Arthur 
IIollick and Sidney Pzige in 1903 (lot 3262) (pl. 12, 
fig. 7). 

Ginkgo crenulata Hollick, n. sp. 

Plate 12, Figures 1, 2 

Leaves flabelliform, subtriangular, curved above, 
truncate below and abruptly constricted to a narrow, 
elongated, wedge-shaped base, long petiolate ; margin 
crenulate or coarsely crenate-dentate above, entire in 
the basilar part; nervation fine, flabellate, dichoto- 
mously forked. 

This well-marked species is apparently distinct from 
any heretofore described. Immediately above the 
p.arrow, wedge-shaped basilar extension the margin 
curves abruptly and extends almost horizontally to the 
extremities of the broadest part of the leaf, where it 
tr~rns abruptly and continues on each side in the form 
of a gentle convex curve to the summit. 

Localities: Yukon River, north bank, just above 
Williams mine (original No. 3AH30) ; collected by 
Arthur Hollick and Sidney Paige in 1903 (lot 3269) 
(pl. 12, fig. 1). Yukon River, north bank, at  Blatch- 
ford's mine (original No. 3AH19) ; collected by Ar- 
thur Hollick and Sidney Paige in 1903 (lot 3258) 
(pl. 12, fig. 2). 

Ginkgo pseudoadiantoides Hollick, n. sp. 

Plate 3, Figure 7b ; Plate 13, Figures 8-12; Plate 28, Figure 4a 

Leaves flabelliform, wedge-shaped, flattened or 
rounded above, tapering below and gently curved to 
an elongated, narrow base; margin entire; nervation 
flpbellate, forked. 

More or less variation in form may be noted in the 
leaves included under this specific name, some of 
which, such as the one represented by Figure 10 on 
Plate 13, are so closely similar to certain forms 
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referred to the Tertiary species Ginkgo luEicantoimes 
(Unger) Heer as to appear almost identical. Com- 
parison between Heer's Figures 8 and 10 and our Fig- 
ures 1&12 on Plate 13 shows this similarity in a strik- 
ing manner; and it may be pertinent to infer the pos- 
sibility that Heer's specimens, at least in part, may 
have been erroneously identified, inasmuch as their 
geologic age may be either Cretaceous or Tertiary, ac- 
cording to Krysh tof~vich .~~  Similar leaves, however, 
are described and figured by Heer 48 from the Tertiary 
of Greenland, but these all differ more or less from the 
original Sa.Zisbu~(u adk to ides  Ungerdg of Europe, as 
depicted by Massalongo and other authors; and to 
rcgard all the forms that have been included in the 
species by various authors as specifically identical is 
about as unsatisfactory as to attempt to differentiate 
them into distinct species. 

It should be recognized, also, that practically no 
difference can be discerned between certain forms of 
Ginkgo d m t o 2 e e  (Unger) Heer, G. Zaramiemis 
Ward (see p. 49, pl. 12, figs. 3, 4), G. dawam' Knowl- 
ton 61 from the Cretaceous of Vancouver Island, and 
certain of our specimens from Alaska, so that all these 
specific designations may possess little or no taxonomic 
significance and be of value merely as convenient 
names to indicate stratigraphic position. 

Localities: Yukon River, north bank, about 12 miles 
below Melozi telegraph station (original No. 3AHll)  ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3248) (pl. 3, fig. 7b). Yukon River, north bank, 
about 10 miles below Melozi (original No. 18) ; col- 
lected by W. W. Atwood and H. M. Eakin in 1907 
(lot 4633) (pl. 13, figs. 8-12). Yukon River, north 
bank, about 1% miles above Williams mine (original 
No. 36) ; collected by W. W. Atwood and H. M. Eakin 
in 1907 (lot 4642) (pl. 28, fig. 4a). 

Ginkgo pseudoadiantoides major Hollick, n. var. 

Plate 13, Figure 13 

Leaf large, wedge shaped, size not known, appar- 
ently about 8 centimeters in length by 9 or 10 centi- 

Heer, Oswald, Miocene Flora der Insel Sachalin : Iirora fossilis 
arctica, vol. 5, No. 3, p. 21, pl. 2, figs. 7-10, 1878. 

NKryshtofovich, A. [N.], On the Cretaceous flora of Russian Sak- 
halin : Coll. Sci. Imp. Univ. Tokyo Jour., vol. 40, art. 8, pp. 1-26, 
1918. 

Heer, Oswald, Die foasile Flora Gr6nland6, zweiter Theil : Flora 
fossilis arctica, vol. 7, p. 57, pl. 87, flgs. 9-12, 1883. 
a Unger, Franz, Chloris protogaea, pt. 6, p. Lxxvii, Leipzig, 1845 ; 

Synopsis plantarum fossilium, p. 211, Leipsig, 1845. 
"Massalongo, A. R., Studii sulla flora fossile e geologia atrati- 

graphica del Senigalliese, pt. 2, Flora fossile, pL 6, fig. 18; pl. 7, fig. 
2 ; pl. 39, flg. 12, Imola, 1869. 

"Knowlton, F. H.. A catalogue of the Mesozoic and Cenozoic plan@ 
of North America: U. S. Geol. Survey Bull. 696, p. 302. 1919 (-1SoZ48- 
bwrfa puaRla Dawson, Roy. Soc. Canada Trans., vol. 11, sec. 4, p. 66, 
pl. 6, figs. 11-13, 1893 [I8941 ). 

meters in maximum width; nervation flabelliform, 
forked. 

This leaf differs from the species last described 
merely in its larger size; but this character is so pro- 
nounced that it seems to warrant a varietal designa- 
tion. 

Locality : Yukon River, north bank, at  Blatchford's 
mine (original No. 3AH19) ; collected by Arthur Hol- 
lick and Sidney Paige in 1903 (lot 3258). 

Ginkgo minor Hollick, n. sp. 

Plate 2, Figure 4b; Plate 13, Figures 1-7; Plate 19, Figures 
6b, 7b ; Plate 29, Figures 2c, 4c, 6a 

Leaves small, flabelliform, varying in size and 
shape, mostly bilobate or with an emarginate apex and 
a broad cuneate base and short petiole; nervation 
flabellate, dichotomously forked. 

These leaves are abundant at  several localities on 
the Alaska Peninsula but have not been found in any 
cf the collections from the Yukon River region. They 
are smaller than the leaves of any species heretofore 
referred to the genus, but they are somewhat sugges- 
tive of the leaves described and figured under the 
names AaXmntum formosw Heer 5 2  and A. fomnosunn 
incistvm Heer,68 from the Kome beds of Greenland; 
our leaves, however, appear undoubtedly to belong to 
a species of Ginkgo and not to any species of fern. 

Certain of our larger specimens, such as the one 
represented by Figure 6 on Plate 13, resemble small 
forms of Ginkgo integriwmula: HeerP4 from the Juras- 
sic of Svalbard; but the resemblance is too remote 
to warrant more than incidental mention. 

Localities : Chignik Lagoon, south side, near en- 
trance, Alaska Peninsula (original No. 49) ; collected 
by W. W. Atwood and H. M. Eakin in 1908 (lot 5295) 
(pl. 2, fig. 4b). Port Moller, 2 miles up the canyon, 
west from Mud Bay, Alaska Peninsula (original No. 
35) ; collected by W. W. Atwood and H. M. Eakin in 
1508 (lot 5187) (pl. 13, figs. 1-5; pl. 19, figs. 6b, 7b). 
Chignik Bay, about 2 miles northeast of Alaska Pack- 
ers Association cannery (original No. 958) ; collected 
by T. W. Stanton in 1904 (lot 3521) (pl. 13, figs. 6,7;  
pl. 29, fig. 68). Chignik River, just below Long Bay: 
Alaska Peninsula (original No. 55) ; collected by W. W. 
Atwood and H. M. Eakin in 1908 (lot 5297) (pl. 29, 
figs. 2c, 4c). Coal mines in Coal Bluff, Herendeen 
Ray, (original No. 31) ; collected by W. W. Atwood 
and H. M. Eakin in 1908 (lot 5185). 

Reer. Oswald, Die Kreide-Flora der arctischen Zone : Flora fos- 
silis arc&, vol. 3, No. 2, p. 35, pl. 3, flgs. la, lb, 2a; pl. 18, flg. 2b, 
1874, 

-Idem, p. 36, pl. 13, flgs. 11, 12. 
wEeer, Oswald, Beitrage zur fossilen Flora Spitzbergens: Flora 

fossilis arctica, vol. 4, No. 1, p. 44, pl. 10, 5gs. 7-9, 1876. 
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Order COBIZEBdLES 

Family TAXACEAE 

&nus BAQEIOPSIS Fontaine 

Nageiopsis zamioides Fontaine? 

Plate 8, Figure 3 

Nageiopsis zcumioides Fontaine, The Potomac or younger Meso- 
zoic flora: U. S. Geol. Survey Mon. 16, p. 196, pl. 79, figs. 
1, 3;  pl. 80, flgs. 1-2a, 4 ;  pl. 81, figs. 1-6, 1889. 

This single leaf is re%rred to the above-named spe- 
cies with hesitation, although it apparently represents 
the genus Nmgeiop&s. I n  outline it might readily be 
mistaken for a small form of Podozanzites ZmuwZatus 
(Lindley and Hutton) C. F. W. Braun, as may be seen 
Ly comparison with certain of the figures of that spe- 
cies shown on the same plate ; but the coarser nervation 
serves to distinguish it. 

Locality: Chignik Lagoon, south side, near en- 
trance, Alaska Peninsula (original No. 49) ; collected 
I;y W. W. Atwood and H. M. Eakin in 1908 (lot 5295). 

Nageiopsis a~gustifolia Fontaine 

Plate 28, E'igure 2 

Na.gdop& angustifolia Fontaine, The Potomac or younger 
Mesozoic flora : U. S. Geol. Survey Mon. 15, p. 202, pl. 86, 
flgs. 8, 9 ;  pl. 87, flgs. M a  ; pl. 88, flgs. 1, 3, 4, 6-8 ; pl. 89, 
fig. 2, 1889. 

The species to which this specimen is referred is 
rariable in the size of its leaves, but certain of the 
smaller ones figured by Fontaine s6 compare very satis- 
factorily with ours. 

The distribution of the species outside of Alaska 
includes the Lower Cretilceous of Wyoming and South 
Dakota, the Shasta series of California, and the lower 
part of the Potomac group of Maryland, Virginia, 
and the District of C o l ~ m b i a . ~ ~  

Locality: Yukon River, north bank, about 7 miles 
below Blatchford's mine (original No. 3AH20) ; col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3259). 

Genus PROTOPpYLLOCLADUS Berry 

Protophyllocladue obesus Hollick, a. sp. 

Plate 14, figure 6 

Leaf 6.5 centimeters in length by 5 centimeters in 
width, oblong, with a cuneate base, a deeply emargi- 
nate apex, a i d  a corrugated lamina; margin entire or 

m h n t a i n e ,  W. M., op. eit., pl. 87, flg. 3 ; pl. 88, figs. 1, 3, 4. 
"Fontaiie, W. M., in Ward, L. F., U. S. Geol. Survey Nineteenth 

Ann. Rept., pt. 2, p. 684, pl. 16$, flg. 7, 1899; Status of the Mesozoic 
flom of the United States, sepond paper: U. 8. Qeol. Survey Mon. 
48, pp. 219, 491, 516, 528, 560, pl. 117, flgs. 4, 5, 1906. 

wavy ; midrib curved, conspicuously thick up to about 
the middle of the leaf, thence thinning out rather 
abruptly to the apex; nervation simple, spreading be- 
low, gradually becoming less and less divergent from 
the midrib above. 

This leaf apparently differs from any other de- 
scribed species of the genus in its greater width rela- 
tive to length. It may possibly be a variety or form of 
Protop hyllocladus polymorphus (Lesquereux) Berry, 
the species next described, but unless intermediate 
forms are discovered a specific differentiation appears 
to be justified. 

Locality: Yukon River, north bank, immediately 
above Williams mine (original No. 3AH30) ; wl- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3269). 

Protophyl~ocladus pqlymorphus (Lesquereux) Berry 

plate 14, figure 7 

ProtophyZlocladus polymorphus (Lesquereux) Berry, Torrey 
Bot. Club Bull., vol. 30, p. 442, 1W3. 

8aZisburia poZyrnorpha Lesquereux, Am. Jour. Sci., 2d ser., vol. 
27, p. 362,1869; U. S. Geol. and Geog. Survey Terr. Ann. 
Rept. for 1872, p. 404, 1873; The Tertiary flora: U. 5. 
Geol. Survey  err. Rept., vol. 7, p. 84, pl. 6, flgs. 40, 
41, 1878. 

This leaf is referred with some hesitation to this 
species for the reason that the specimens upon which 
the species was originally based by Lesquereux are 
very small as compared with ours, although in other 
characters they agree closely. Knowl t~n ;~  however, 
refers specimens as large as ours, from the so-called 
" Laramie " formation (Eagle sandstone) of Mon- 
tana, to the species, and in connection with these leaves 
specific identity with ours can hardly be questioned. 

Locality: Yukon River, north bank, about 17 miles 
above Nahochatilton (original No. 2AC236) ; collected 
by A. J. Collier and Sidney Paige in 1902 (lot 2963). 

Protophyllocladus subintegrifolius (Lesquereux) Berry 

Plate 14, Figures 1-3 

Protophyllocladus sz~binteprifolhs (Lesquereux) Berry, Torrey 
Bot. Club Bull., vol. 30, p. 440, 1903. 

Phgllocladus subintegrifolius Lesquereux, Am. Jour. Sci., 2d 
ser., vol. 46, p. 92, 1868; The Cretaceous flora: U. 5. 
Geol. Survey Terr. Rept., vol. 6, p. 54, pl. 1, flg. 12, 1874; 
The flora of the Dakota group: U. S. Geol. Survey Mon. 
17, p. 34, pl. 2, figs. 1-3, 1892. 

Although our specimens are somewhat fragmentary, 
there can be but little doubt that they are referable to 
this more or less variable species. 

"Knowlton, 3'. H., in Weed, W. H., The Larsmie and the over- 
lying Livingston formation in Montana: U. S. Geol. Survey Bull. 105, 
p. 47, pl. 1, flgs. 1-4, 1893. 
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Under the name Thinnfeldia lesuuereuxha Heer 68 I Genus PHYLLOCLADITES Visiani 
it is represented in the ~ t a n e  beds of Greenland and 
the Raritan formation of New Jersey; and under 

Phyllocladites dubiosus Hollick, n. sp. . 
the name ProtophyZZocZdus d in t egr i fo z iu s  i t  is re- I Plate 2, Figure 9 
ported by ~ e r i ~ ~  from the upper Cretaceous of 
Maryland, the Tuscaloosa formation of Alabama, and 
the Magothy formatio; of New Jerseya1 and by 
Hollick from what is probably an equivalent horizon 
on Staten Island, N. Y., Block Island, R. I:, and 
Marthas Vineyard, Mass.&* 

The specimens from Kansas figured by Lesquereux 
in his "Flora of the Dakota group" are noticeably 
larger than any of the other American specimens re- 
ferred to the species and are more or less suggestive 
of ProtophyZlocZadw pozynwrphus (Lesquereux) 
Berry, the species last described; and Kryshtofovich 
has f iered a similar specimen from the Cretaceous 
of the island of Sakhalin, under the name P. subin- 
tegrifolius, that might about equally well be referred 
to P. pozymorphw. If correctly represented in the 
figure, however, the nervation is hardly that of Proto- 
phyzlocladus. 

Localities: Yukon River, north bank, about 8 miles 
below Kaltag (original No. 3AH29) ; collected by 
Arthur Hollick and Sidney Paige in 1903 (lot 3268) 
(pl. 14, fig. 1). Yukon River, north bank, about 8 
miles below Kaltag (original No. 2AC266) ; collected 
by A. J. Collier and Sidney Paige in 1902 (lot 2984) 
(pl. 14, figs. 2, 3). 

Protophyllocladus simplex Hollick, n. sp. 

Plate 14, Figures 4, 5 

Leaves small, from 2.75 to about 4.75 centimeters 
in length and from 1 to 1.75 centimeters in width, el- 
liptical-lanceolate, curved to the apex and tapering 
sharply to the base; margin entire; nervation fine, 
subtending almost uniform acute angles of divergence 
with the midrib throughout. 

These leaves appear to represent a distinct specific 
type of ProtophyZZocZadics, different from any here- 
tofore described. 

Locality: Yukon River, north bank, about 8 miles 
below Kaltag (original No. 2AC266) ; collected by 
A. J. Collier and Sidney Paige in 1902 (lot 2984). 

* Heer. Oswald. Me fossile Flora Gr6nlands. erster Theil: Flora 
fossilis arctica, vol. 6, pt. 2, p. 37, pl. 44, W. 9, 10 ; PI. 46; figs. 1-11, 
12a, b, 1882. 

mNewberry, 3. S., The flora of the Amboy clays: U. S. Geol. 
Survey Mon. 26, p. 59, pl. 11, figs. 1-17, 1895 [18961. 

mBerry, E. W., Maryland Geol. Snrvey, Upper Cretaceous, p. 796, 
1916. 

Berry, E. W., Torrey Bot. Club Bull., vol. 31, p. 69, pl. 1, flg. 5, 
1904. 

"Hollick, Arthur, The Cretaceous flora of aouthern New York and 
New England : U. S. Geol. Survey Mon. 50, p. 36, pl. 5, flgs. 1-6, 1906. 

"Kryshtofovich, A. [N.], On the Cretaceouu flora of Russian Sak- 
halin : Coll. Sci. Imp. Univ. Tokyo Sour., vol. 40, art. 8, p. 41, text 
fig. 6 on p. 42, 1918. 

Foliaceous organ, resembling a bract, phyllode, or 
stipule, obliquely orbiculate-cordate, entire, traversed 
by numerous fine, dichotomously branching veins that 
radiate from the base. 

This well-defined specimen is referred to the genus 
PhyUocZarEites because of its apparent generic relation- 
ship to PhyZlocZadites rotundifdius Heer,B4 from the 
Cretaceous of Svalbard, which he regards as repre- 
sonting the leaf-like organs or phyllodes of a coniferous 
tree related to PhyZZochdw; but whether or not this 
reflects the correct morphologic nature and systematic 
position of our specimen may be considered an open 
question. The nervation is so delicate that it is di5- 
cult to define accurately. There is an obscure indica- 
tion of a midrib, and this, as well as each of the other 
veins, occasionally forks by successively finer and 
shorter branches that ultimately terminate in the mar- 
gin. So far as can be discerned there is nowhere any 
indication of reticulation, otherwise it might be com- 
pared with ProtemplioJZlum. orbiculare F~nta ine ;~  to 
which it bears a very close surficial resemblance. 

Locality: Chignik Bay, Alaska Peninsula, about 2 
miles northeast of Alaska Packers Association cannery 
(original No. 958) ; collected by T. W. Stanton in 1904 
(lot 3521). 

Genus CEPHALOTAXOPSIS Pontaine 

Cephalotaxopsis heterophylla Hollick, n. sp. 

Plate 10, Figure 2b ; Plate 15, Figures 1-11 ; Plate 16, Figure 
6b; Plate 17, Figure 4 ;  Plate 19, Figures 8, 11; Plate 28, 
Figure 1 

Leafy twigs; leaves varying in shape from linear- 
lanceolate to linear-elliptical; apex acuminate; base 
abruptly rounded-cuneate, terminating in a short but 
distinct footstalk or petiole. 

This species is represented by numerous specimens 
in several of the collections from the Yukon region. 
There is more or less variation in the size and form of 
the leaves, according to the position that they occupy 
in relation to the twig or branch to which they are 
attached. They are rather rigid and are closely ap- 
proximated on the ultimate twigs but are more dis- 
tant below. The general appearance suggests a rela- 
tively open and sparse foliage, although this appear- 
ance may be more or less due to partial defoliaCion of 
the older parts of the twigs and branches. Some of 
our smaller specimens, represented by Figures 2, 5-9, 

a Heer, Oswald, Die Kreide-Flora der arctischen Zone : Flora fos- 
silis arctica, vol. 3, No. 2, p. 124, pl. 35, iigs. 17-21b, 1874. 

aFontaine, W. M., The Potomac or younger Mesozoic flora: U. S. 
Qeol. Survey Mon. 15, p. 283, pl. 139, a. 4, 1889. 
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Cephalotaxopsis magnifolia successiva Hollick, n. var. 

Plate 15, are suggestive of Torreya v e w t a  Yoko- 
yamay a Lower Cretaceous species from Japan, which 
Yokoyama compares with Torreya virginica Fon- 
taine,"l from the lower part of the Potomac group of 
Virginia; and they may also be compared with 
CephaZota~p& microphylh Fontaine,ss but none of 
our specimens appear to have the rigidity of those 
depicted in Fontaine's figures. 

Localities: Yukon River, north bank, a short dis- 
tance above Kaltag (original NO. 3AH27) ; collected 
by Arthur Hollick and Sidney Paige in 1903 (lot 3266) 
(pl. 10, fig. 2b). Yukon River, north bank, about 12 
miles below Melozi telegraph station (original No. 
3AHl l )  ; collected by Arthur Hollick and Sidney 
Paige in 1903 (lot 3248) (PI. 15, figs. 1, 2; pl. 17, 
fig. 4; pl. 19, fig. 11). Yukon River, north bank, 
between Pickart's mine and Nulato (original NO. 
8AH18d) ; collected by Arthur Hollick and Sidney 
Paige in 1903 (lot 3266) (pl. 15, figs. 3, 11). Yukon 
River, north bank, about 6 miles above Nahochatilton 
(original No. 3AH16) ; collected by Arthur Hollick 
and Sidney Paige in 1903 (lot 3252) (pl. 15, fig. 4; 
PI. 197 fig. 8). Yukon River, north bank, about 8 
miles below Kaltag (original No- 35) ; collected by 

Atwood and H. M. Errkin in  1907 (lot 4640) 
(pl. figs. 5--7). Yukon River, north bank, about 
1 mile above Williams bine (original No- 38) ; col- 
lected W. w. Atwood and H- M- Eakin in 1907 
(lot 4641) ( ~ 1 .  15, figs. 8, 9)-  Yukon River, north 
bank. at E'ossil Bluff, about 6 miles above Nahochatil- 
ton (original NO. 2AC238) ; collected by A. J. Collier 
and Sidney in 1902 (lot 2962) (PI. 15, fig. 10)- 
Yukon River, north bank, at  Williams mine (original 

2AC284) ; collected b~ A- J- Collier and Sidney 
Paige in l902 (lot 2985) (PI. 16, fig. 6b). Yukon 
River, north bank, at  Pickart's mine (original No. 
26) ; collected by W. W. Atwood and M. Eakin in 
1907 (lot 4638) (pl. 28, flg. 1). 

Plate 7, Figure 9c; Plate 16, Figures la, 2, 3a, 4-6a ; Plate 20, 
Figure 4b 

by Berryeg to CephaZotmo;r,& magn.ipoZia, Fontaine,?~ 
from the Potomac group of Virginia, and it is difficult 
to escape the idea tihat the species to which Berry's 
specimen belongs is identical with ours from Alaska. 
The reference to Cephdota~opsis mgnifolia, how- 
ever, may be questioned. The leaves of this species 
are shorter, more rigid, and closer together than they 
are depicted in Berry's figure, in which the leaves are 
long, slender, and occasionally falcate as in ours. 

Similar remains, from the Shasta series of Cali- 
fornia, that compare very closely with the slender 
apical parts of our leaves, are referred by Fontaine to 
cephalofmopsis ramosa Fontaine,71 and others to 
Cephalotmopsis rhytidodes Ward.72 These remains 
show the characteristic transverse cracks or wrinkles 
at right angles to the midrib, as in our specimens. 
Fontaine 73 referS to the same character in connection 
with Cephdotaxopsis mmgnifolia, and it may also be 
noted in connection with Torreya dkksmwides Daw- 
son:4 from the Cretaceous of British Columbia. 

~ l t h o u g h  our specimens are represented only by 
detached leaves, and their arrangement when attached 
can therefore not be defined with certainty, an indica- 
tion of the character of their arrangement may be seen 
i, Figure 6% on Plate 16, in which they 'appear to be 
rather widely separated and to subtend acute angles 
mith the central rachis. The specimen illustrated in 
this figure may be regarded as the type of the variety. 

Incidentally, in connection with this phase of the 
suggestive comparisons may be made with the 

figures of Tgxites eami&es (Leckenby) Sewar$ and 
Pinus nordemlciiildii Heer, from the Jurassic of Ore- 
gon, as described and depicted by Fontaine.76 ~h~ de- 
tached leaves of each of these species are strikingly 
like ours in shape and dimensions but lack the charac- 
teristic transverse wrinkling, which, however,'being 
apparently due to secondary conditions and not to con- 
ditions of growth, is merely an accidental and not a 

Leaves averaging about 4.5 centimeters in length by 
about 2.5 millimeters in maximum width, linear- 
lanceolate, straight or falcate, tapering gradually 
above to a narrow acujte tip and somewhat more 
abruptly below to a curved cuneate base; texture evi- 
dently coriaceous, as indicated by numerous transverse 
cracks or wrinkles, simulating fine nervation. 

These leaves, which arg all detached, are strikingly 
similar to those in the fiqure of the specimen referred 

MYokoyama, Matajiro, Coll. kci. Imp. Univ. Tokyo Jour., vol. 7, 
p. 230, pl. 22, figs. 11, 12, 12a, !1895. 

mFontaine, W. M., The Potorpac or younger Mesozoic flora: U. S. 
Geol. Survey Mon. 15, p. 234, pl. 109, fig. 8, 1889. 

-Idem, p. 238, pl. 108, fig. 5; pl. 109, fig. 9. 

normal feature. Perfect specimens, with leaves at- 
tached, might modify or c h a n ~ e  our ideas in con- 
nection with the generic relationships of both the 
Oregon and the Alaska specimens. 

-Berry, E. W., Maryland Geol. Survey, Lower Cretaceous, p. 377, 
pl. 60, fig. 1, 1911. 
" Fontaine, W. M., The Potomac or younger Mesozoic flora : U. S. 

Geol. Survey Mon. 15, p. 236, pl. 104, figs. 4, 5 ; pl. 105, figs. 1, l a ,  lb, 
2, 4 ; pl. 106, figs. 1, la, 3 ; pl. 107, figs. 1, 2, 4, 4a ; pl. 108, figs. 1. 
3, 4, 1889. 

n Fontaine, W. M., in  Ward, L. F., Status of the Mesozoic floras of 
the United States, second paper: U. 8. Geol. Survey Mon. 48, p. 258, 
pl. 68, figs. 5-7, 1905. 

Tqdem, p. 258, pl. 68, fig. 8. 
7s Idem, p. 237. 
'ADawson, J. W., Roy. Soc. Canada Trans., vol. 1, sec. 4, p. 21, pl. 2, 

figs. 4, 48, 1882 [I8831 (=Tumiom dicksonloides (Dawson) Knowl- 
ton, A Catalogue of the Cretaceous and Tertiary plants of North 
America: U. S. Geol. Survey Bull. 152, p. 234, 1898). 

7s Fontaine, W. M., in Ward, L. F., Status of the Mesozoic floras .of 
the United States, second paper : U. S. Geol. Survey Mon. 48, p. 129, pl. 
34, figs. 15-17 ; pl. 35, figs. 1-3; p. 131, pl. 35, figs. 1&17, 1905. 



54 THE UPPER CRETACEOUS FLORAS O F  ALASKA 

Localities: Yukon River, north bank, about 5 miles 
above Louden station [Nahochatilton] (original No. 
22A) ; collected by W. W. Atwood and H. M. Eakin in 
1907 (lot 4636) (pl. 7, fig. 9c). Yukon River, north 
bank, about 6 miles above Nahochatilton (original No. 
3AH16); collected by Arthur Hollick and Sidney 
Paige in 1903 (lot 3252) pl. 16, figs. la, 2,3a). Yukon 
River, north bank, about 10 miles below Melozi tele- 
graph station (original No. 18) 1 collected by W. W. 
Atwood and H. M. Eakin in 1907 (lot 4633) (pl. 16, 
fig. 4). Yukon River, north bank, at  Bluff Point, 
about 16 miles above Kaltag (original No. 3AH25) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3264) (pl. 16, fig. 5 ; pl. 20, fig. 4b). Yukon River, 
north bank, at  Williams mine (original No. 2AC284) ; 
collected by A. J. Collier and Sidney Paige in 1902 
(lot 2985) (pl. 16, fig. 6a). 

Cephalotaxopsis intermedia Hollick, n. sp. 

Plate 17, Figures 1-3 

Leafy twigs; leaves intermediate in shape and di- 
mensions between Cephalotaaopsis mgnifolia eucces- 
siva, the variety last described, and Cephalotmopsis 
nzicrophylln h a ,  the variety next described, being 
prevailingly smaller than the former and larger and 
more rigid in habit than the latter. 

The specimens included under this specific name 
represent one of the group forms of foliage referred to 
the genus CepiDhalota~xop&s that is very difficult to dif- 
ferentiate satisfactorily from other similar group 
forms contained in the collections from Alaska. 

It is inevitable that there should be considerable 
difference in the size of the leaves and in their disposi- 
tion and arrangement in connection with the rachis to 
which they are attached, according to the part that 
1:appens to be preserved i n  any particular specimen, 
~ lnd  hence dismembered specimens and detached leaves 
nre often very difficult to relegate to or to identify 
satisfactorily with any one of the groups to which a 
specific or varietal name has been given. The ulti- 
mate twig shown in Figure 1, for example, has short, 
closely approximated leaves and, if found isolated, 
wouId hardly be regarded as the same species as the 
larger twig or branch, with long, relatively widely 
spaced leaves, included in the same figure, or the 
median fragments shown in Figures 2 and 3. 

Localities : Anchorage Bay, opposite Northwestern 
Fishery Co.'s cannery, Chignik Bay, Alaska Peninsula 
(original No. 48), collected by W. W. Atwood and 
H. M. Eakin in 1908 (lot 5294) (pl. 17, fig. 1). Chig- 
nik Bay, 2 miles northeast of Alaska Packers Associa- 
tion cannery, Alaska Peninsula (original No. 958) ; 
collected by T. W. Stanton in 1904 (lot 3521) (pl. 17, 
fig. 3). Yukon River, north bank, about 10 miles be- 
/ 

low Melozi telegraph station (original No. 18) ; col- 
lected by W. W. Atwood and H. M. Eakin in 1907 
(lot 4633). 

Cephalotaxopsis microphylla laxa Hollick, n. var. 

Plate 5, F.gure 5b; Plate 7, Figure lob; Plate 17, Figure 5; 
Plate 19, Figures 1-3, 9, 10, 12; Plate 29, Figure 6c 

Leafy twigs or branches ; leaves linear-lanceolate o r  
linear-elliptical, about 1 centimeter in maximum length 
by about 1 millimeter in maximum width, tapering t o  
an acuminate apex, abruptly rounded to a curved 
cuneate base with a short footstalk or petiole. 

These specimens have the general aspect of CephaZo- 
taxopsis microphyZIcl F ~ n t a i n e , ~ ~  but the leaves appear 
to be less rigid and to be prevailingly rather more 
lanceolate than elliptical. The general habit of the 
foliation appears to be more open and lax than is typi- 
cal of the species; but our collections contain a consid- 
erable variety of similar leaf forms which are very 
ditEcult either to differentiate from one another or to 
segregate into form groups, and portions of certain of 
the leafy twigs, if taken by themselves, might be re- 
garded as identical with the specific type or with cer- 
tain of the specimens figured under Cephalotaxopsis 
hterophy lla. 

The entire series of specific and varietal forms from 
Alaska included under the genus Cephalotaxopsis is  
to be regarded as more or less arbitrarily differenti- 
ated, and the specific and varietal names may be re- 
garded as convenient designations for form groups 
rather than as terms indicating definite botanic en- 
tities. 

Localities: Chignik River, just below Long Bay, 
Alaska Peninsula (original No. 55) ; collected by 
W. W. Atwood and H. M. Eakin in 1908 (lot 5297) 
(pl. 5, fig. 5b ; pl. 7, fig. lob). Yukon River, north bank, 
about 12 miles below Melozi telegraph station (orig- 
inal No. 3AHll)  ; collected by Arthur Hollick and 
Sidney Paige in 1903 (lot 3248) (pl. 17, fig. 5; pl. 19, 
figs. 9,lO). Yukon River, south bank, 1% miles below 
Seventymile Creek (original No. 80) ; collected by 
G. C. Martin in 1914 (lot 6815) (pl. 19, fig. 1). Yu- 
kon River, south bank, about 25 miles below Mission 
Creek; collected by J. E. Spurr in 1896 (lot 1555) 
(pl. 19, fig. 2). Yukon River, north bank, 5 miles 
above Louden station [Nahochatilton] (originai No. 
22) ; collected by W. W. Atwood and H. M. Eakin in 
1907 (lot 4635) (pl. 19, fig. 3). Port Moller, 2 miles 
up the canyon, west from Mud Bay, Alaska Peninsula 
(original No. 35) ; collected by W. W. Atwood and 
H. M. Eakin in 1908 (lot 5187) (p1.19, fig. 12). Chig- 
nik Bay, about 2 miles northeast of Alaska Packers 
Association cannery, Alaska Peninsula (original No. 

laFontaine, W. M., The Potomac or younger Mesozoic flora: U. 8. 
Qeol. Survey Mon. 15, p. 238, pl. 108, flg. 6 ; pl. 109, fig. 0, 1889. 
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958) ; collected by T. W. Stanton in 1904 (lot 3521) 
(pl. 29, fig. 6c). 

Cephalotaxopsis electilis Hollick, n. sp. 
Plate 24, Figure 1 

Leafy twigs; leaves linear-lanceolate, obscurely 
petiolate, about 6 millimeters in length, acute, closely 
approximated, rigid, subtending angles of 60" to 70" 
with the slender, rigid supporting twig. 

This single specimen appears to be distinct from any 
of the coniferous remains of similar surficial char- 
acters. It resembles long-leaved twigs of GZyptostr~- 
bus, such as are figured on the same plate, but the 
leaves are apparently rounded at  the base, short petio- 
late, and rigid, thus indicating generic relationship 
with CephanZotaxupsis. 

Locality: Yukon River, north bank, about 12 miles 
below Melozi telegraph station (original No. 20) ; 
collected by W. W. Atwood and H. M. Eakin in 1907 
(lot 4634). 

Genus Raiinesque 

Tumion gradllimum Hollick, n. sp. 

Plate 10, Figure 3b ; Plate 17, Figure 6 ; Plate 18, Figures 1-11 ; 
Plate 28, Figure 3 

Remains consisting of leafy twigs and branchlets; 
leaves narrowly linear-lanceolate, averaging about 2 
centimeters in length by about 1 millimeter in maxi- 
mum width, tapering to an aciculate apex and abrupt- 
ly rounded to a curved cuneate base with a short 
petiole of footstalk, alternately arranged, normally 
rigid and subtending acute angles with the supporting 
rachis. 

It is with some hesitation that this species is re- 
ferred to the genus Tum'm in preference to Cephlo- 
tamps&, and it is difficult to differentiate certain of 
the specimens, such as the one represented by Figure 
6 on Plate 17, from Cephalotmopsia idemnedia as 
shown in Figure 3 on the same plate. The leaves of 
the latter, however, are somewhat wider, are less 
rigid, and normally subtend more obtuse angles with 
the rachis. 

The general aspect of our specimens, also, is so 
strikingly like that of T m e y a  virginica Fontaine,17 
from the Potomac group of .Virginia, that their 
mutual generic identity- appears to be obvious, 
although in our leaves only a single line, apparently 
representing the midrib, can be discerned, instead of 
the two lines that represent the characteristic stomata1 
bands in Fontaine's figure. 

Superficially our specizpens might easily be mis- 
taken for Taxodiwm angy t i fo i ! im  H~eer,~* from the 

mFontaine, W. M., The Potom* or younger Mesozoic flora: U. S. 
Genl. Survey Mon. 16, p. 234, pl/ 109, flgs. 8, 8a, 1889 (--Twfmion 
vfrginhm (Fontaine) Knowlton, ,A catalogue of the Cretaceous and 
Tertiary plants of North ~rnericd!: U. S. Geol. Survey Bull. 152, p. 
234, l a s s ) .  

Tertiary of Iceland, but the leaves of this species have 
cbtuse apices, whereas those of ours are conspicuously 
aciculate. 

Localities: Yukon River, north bank, about 5 miles 
above Louden station [Nahochatilton] (original No. 
2'2) ; collected by W. W. Atwood and H. M. Eakin in 
1907 (lot 4635) (pl. 10, fig. 3b; pl. 18, fig. 11). 
Yukon River, north bank, about 12 miles below 
Melozi telegraph station (original No. 3AHll)  ; col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3248) (pl. 17, fig. 6). Yukon River, north bank, 
about 10 miles below Blatchford's mine (original No. 
3AH23) ; collected by Arthur Hollick and Sidney 
Paige in 1903 (lot 3262) (pl. 18, figs. 1-5). Yukon 
River, north bank, about 6 miles above Nahochatilton 
(original No. 3AH16) ; collected by Arthur Hollick 
and Sidney Paige in 1903 (lot 3252) (pl. 18, fig. 6). 
Yukon River, north bank, about 7 miles below Blatch- 
ford's mine (original No. 3AH20) ; collected by 
'Arthur Hollick and Sidney Paige in 1903 (lot 3259) 
(pl. 18, fig. 7). Yukon River, north bank, at Fossil 
Bluff, about 6 miles above Nahochatilton (original No. 
2AC238) ; collected by A. J. Collier and Sidney Paige 
in 1902 (lot 2962) (pl. 18, fig. 8). Yukon River, 
north bank, about 10 miles above Nulato (original No. 
2AC249) ; collected by A. J. Collier and Sidney Paige 
in 1902 (lot 2964) (pl. 18, fig. 9). Yukon River, 
north bank, about 10 miles below Melozi telegraph 
station (original No. 18) ; collected by W. W. Atwood , 

and H.  M. Eakin in 1907 (lot 4633) (pl. 18, fig. 10). 

Tumion? suepectum Hollick, n. sp. 
Plate 19, Figures M a  ; Plate 29, Figure l b  

Leafy twigs subtending almost right angles of diver- 
gence with the supporting branches ; leaves apparently 
short petioled, linear or obscurely linear-lancealate, 
subtending obtuse angles with the supporting twigs. 

These specimens are designated as representing a 
new specific type in the genus T m i o n  (Torreya), 
a.!though it appears to be probable that they may rep- 
resent a form of some one or another of certain pre- 
viously described species. They are rather poorly 
preserved, ancl details of form and method of attach- 
ment of the leaves are obscurely defined, so that even 
the generic appellation may be erroneous. The gen- 
eral shape of the leaves is somewhat suggestive of . 

Taxodizum? sp. Knowlton,lD from the Vermejo forma- 
tion of northeastern New Mexico, but the angles of 
ciivergence of these leaves with the supporting twig are 
acute, whereas in the Alaskan specimens the angles 
of divergence are conspicuously obtuse. I n  this re- 
spect our specimens more nearly resemble T m e y a  

~6 I-Ieer; Oswald, Flora fossilis arctica, vol. 1, p. 156, pl. 30, fig. 1, 
1808. 

TBLee, W. T., and Knowlton, F. H., Geology and paleontology of 
Raton Xesa and other regions in Colorado and New Mexico: U. S. 
Geol. Survey Prof. Paper 101, p. 252, pl. 32, figs. 1, 2, 1917. 
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pmifolia Heer,8O from the Kome beds of Greenland, 
and Tmeya  dicksorzioides Dawson,8l from the " Mid- 
dle Cretaceous " of Alberta, and this resemblance was 
the determining factor in the provisional reference of 
our specimens to the genus Tzvmion. 

A strikingly similar specimen, from the Kootenai for- 
mation of British Columbia, is referred by Dawson 
to Sepudia smittiam Heer,8= a species that occurs in 
the same beds with Torreya pawifozia Heer in Green- 
land; and between certain of Heer's figures of the 
two species there is a very close resemblance. Also, 
Dawson's Figures 7 and 7a that he refers to Sequoia 
smittiamca resemble that species as depicted by Heer 
rather less than they do Torreya parvifolia. Neither 
species appears to be very well known, however, and 
their joint distribution, so far as recorded, is limited 
to the horizons and localities mentioned, and to the 
Kootenai formation of Great Falls, Mont., incidentally 
mentioned by N e ~ b e r r y . ~ ~  

Localities : Chignik Bay, about 2 miles northeast of 
Alaska Packers Association cannery, Alaska Penin- 
sula (original No. 958) ; collected by T. W. Stanton in 
1904 (lot 3521) (pl. 19, figs. 4,5; pl. 29, fig. lb). Port 
Moller, 2 miles up the canyon west from Mud Bay, 
Alaska Peninsula (original No. 35) ; collected by 
W. W. Atwood and H. M. Eakin in 1908 (lot 5187) 
(pl. 19, fig. 6a). 

Genus PINUS Linnaeus 

Plate 20, Figure 10 

These narrow, linear leaves are about 1 millimeter 
in width and apparently about 7 centimeters in length. 
They occur in a crisscrossed, matted layer and evi- 
dently possessed considerable thickness of texture. 
They are provisionally referred to the genus Pinus, as 
they appear to resemble pine needles more closely than 
any other kind of foliar organs. 

Locality: Yukon River, north bank, about 13 miles 
below Melozi telegraph station (original No. 3AH12) ; 
collected by Arthux Hollick and Sidney Paige in 1903 
(lot 3249). 

Heer, Oswald, Die Kreide-Flora der arctischen Zone : Flora fos- 
silis arctica, vol. 3, No. 2, p. 71, pl. 17, 0. 1, 2, 1874 ; Die fossile 
Flora oranlands, erster Theil: Idem, vol. 6, pt. 2, p. 15, pl. 2, 
fig. 11, 1882. 

81 Dawson, J. W., Roy. Soc. Canada !Crane., vol. 1, see. 4, p. 21, pl. 
2, 5gs. 4, 4a, 1882 [18831. 

WDawson. J. W.. Roy. Soc. Canada Trans., vol. 3, sec. 4, p. 9, pl. 2, 
figs.?, 7a, 1885 [i8861. 

88 Heer, Oswald, Die Kreide-Flora der arctischen Zone: Flora fok 
silia arctica, vol. 3, No. 2, p. 82, pl. 12, fig. lob; pl. 17, figs. 3, 4 ; pL 
18, fig. l b ;  pl. 20, flgs. 5b, 7c; pl. 23, figs. 1-8, 1874. 

WNewberry, J. S., Am. Jour. Sci., 3d ser., vol. 41, p. 192, 1891. 

Genus SEQUOIA Endlicher 

Sequoia ambigua Heer 

Plate 20, Figures la, 2--a, 5-7 

Hequoi~ ambigua Her ,  Die Kreide-Wora der arctischen Zone: 
Flora fossilis arctica, vol. 3, No. 2, p. 78, pl. 21, flgs. 1, 
2a, 3-9, lOa, b, c ;  pl. 25, fig. 5, 1874. 

There can be no question in regard to the identity 
of our specimens with Heer's species from the Kome 
beds of Greenland ; arid the same may be said in regard 
to specimens from the Magothy formation of Marthas 
Vineyard, Mass., collected by White.86 The identity 
of most, if not all, of the diverse forms from the Cre- 
taceous of the eastern United States that have been 
referred to the species, however, is exceedingly doubt- 
ful, as may be appreciated by an examination and 
comparison of the figures by Fontaine of specimens 
from the lower part of the Potomac group of Mary- 
land, in regard to which he says: " There are a few 
points of difference in the Kome and Potomac forms. 
* * * The leaves of the Potomac plant are appar- 
ently not quite so thick as those from Kome and not 
so constantly incurved, and they are usually more 
closely placed." 

Subsequently Berry still further enlarged the 
scope of the species by including in it the three species 
Sphenolepidium recu~vifioZim Fontaine, Sphenolepi- 
d h  dentifoZizcm Fontaine, and Athrotaxopsis ex- 
p m a  Fontaine, all of which may be specifically iden- 
tical with the Potomac so-called Sequoia ambigwc but 
hardly with the species as defined and figured by Heer. 

Fontaine has also reported i t  from the Shasta 
series of California upon the basis of a twig of very 
doubtful identity. In  fact, so far as satisfactory 
identification of the species is concerned, its distribu- 
tion in America, outside of Alaska, appears to be re- 
stricted to the Lower Cretaceous of Greenland and the 
basal Upper Cretaceous of the eastern United States; 
although it is also recorded from the Kootenai forma- 
tion (Lower Cretaceous) of Montana by Knowlton 8s 
.and the Neocomian of Mexico by Nathorst O O ;  but I 

86 White, David, Am. Jour. Sci., 3d ser., vol. 39, p. 97, pl. 2, figs. 2, 
3, 1890. 

@ Wntaine, W. M., The Potomac or younger Mesozoic flora : U. 8. 
Ceol. Survey Mon. 15, pp. 245, 246, pl. 118, flgs. 2, 2a; pl. 120, figs. 
1-2a, M a ;  pl. 127, flgs. 5, 5a;  pl. 132, flgs. 3, 3a, 1889. 

s"Berry, E. W., Maryland Geol. Survey, Lower Cretaceous, P. 449, 
pl. 78, figs. 1-7, 1911; Upper Cretaceous floras of the eastern Gulf 
region in Tennessee, Mississippi, Alabama, and Georgia: U. S. Geol, 
Survey Prof. Paper 112, p. 66, pl. 6, figs. 3, 4, 1919. 

mBontaine, W. M., in Ward, L. F., Status of the Mesozoic floras of 
the United States. second paper: U. 8. Geol. Survey Mon. 48, p. 264. 
pl. 69. fig. 6, 1905. 

Knowlton, F. H., Smithsonian Misc. Coll., vol. 50, p. 126, 1907. 
mNathorst, A. G., Versteinerungen aus dem mexicanischen Staat 

Oaxaca, in Fellx, J., and Lenk, H., Beitriige aur Geologie und Pallion- 
tologie der Republik Mexico, pt. 2, no. 1, p. 51. figs. 1-3. Leipzig, 1893, 
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have not seen the specimens upon which either of 
these records was based. 

Localities : Yukon River, north bank, immediately 
above Pickart's mine (original No. 3AH15b) ; col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3255) (pl. 20, figs. la, 2, 3, 6, 7). Yukon River, 
north bank, about 16 miles above Kaltag (original 
No: 3AH25) ; collected by Arthur Hollick and Sidney 
Paige in 1903 (lot 3264) (pl. 20, figs. 4a, 5). 

Sequoia fastigiata (Sternberg) Heer 

Plate 21, Figures 1-4 

from the Yukon River region. The specific identity 
of some of these can hardly be questioned, but others 
are dificult to differentiate from certain closely allied 
species such as 8. fcos8igiata and 8. r&henbachi, both 
of which are represented in the same and other collec- 
tions from the region. 

Sequoia c o n c i m  was originally described by Heer 
from the Patoot beds of Greenland and has been identi- 
fied by Berrys1 from the Upper Cretaceous (Bingen 
sand) of Arkansas and the Magothy formation of New 
Jersey.02 A cone from the Magothy ( ? ) formation of 
Marthas Vineyard, Mass., was also provisionally re- 

11, l lb,  12, 12c, 13, 1869. 
UauZerp.lte8 fastigiatua Sternberg (?) ,  Versuch einer geognos- 

tisch-botanischen Daratellung der Flora der Vorwelt, vol. 
2, p. 23, Prag, 1838. 

Whatever may be thought of Heer's reference of this 
species to Sternberg's C&Tpites fmtigiatw there can 
be but little doubt that our specimens are specifically 
identical with the specimen shown in Heer's Figure 10 
under the name Sepuoica fmtigiata, from the Cenoma- 
nian of Moravia; and if all the diverse forms that 
have been identified from time to time with the species 
actually belong there its distribution in the New World 
would include the Atane and Patoot beds of Green- 
land, the Dakota sandstane of Kansas, the Magothy (? )  
formation of Marthas Vineyard, Mass., and the Tusca- 
loosa formation of Alabama. The foliage varies con- 
siderably in size, according to the position of the twig 
or branch on which it is borne. On the ultimate 
twigs, as may be seen /in the specimen depicted in 
Figure 4, Plate 21, the l&ves are very fine and delicate, 

. - 

Bequoto fastigiata (Sternberg) Heer, Beitrage zur Kreide- 
Flora ; 1, Flora van Moletein in Mahren : sot. helv. sci. 
nat. Nouv. m h . ,  vol. 23, NO. 2, p. 11, pl. I, figs. 10, lob, 

11ut on the lower. twigs and suppoking branches, as 
shown in Figures 1-3 on the same plate, they are larger 
and are hardly to be distinguished from similar re- 
mains of c o ~ ~  Heer, the species next 
described, with which they occur in several of the 
collections. 

Localities : Yukon River, north side, about 10 miles 
above Nulato (original No. 2AC249) ; collected by 
A. J. Collier and Sidney Paige in 1902 (lot No. 2964) 
(pl. 21, fig. 1). Yukon River, north bank, abont 13 
miles below Melozi telegraph station (original No. 
3AH12) ; collected by .Arthur Hollick and Sidney 
Paige in 1903 (lot 3249) (pl. 21, figs. 2-4). 

ferred to the species by Hollick.03 
- 

Localities : Yukon River, north bank, about 17 miles 
below Nulato (original No. 33) ; collected by W. W. 

Sequoia concinna Heer 

Plate 22, Figures 6-8 ; Plate 27, Figures 1-3 

Sequoia coneinw Heer, Die fossil12 Flora GrSnlands, zweiter 
Theil: Flora fossilis arctica, vol. 7, p. 13, pl. 49, figs. 
Sb, 8 ~ ;  pl. 50, fig. 1b; pl. 51, figs. 2, 3, 3b, 4-10; pl. 52, 
figs. 1-3 ; pl. 53, fig. lb, 1883. 

Numerous remains that are apparently referable to 
this species are abundant in several of the collections 

Atwood and H. M. Eakin in 1907 (lot 4639) (pl. 22, 
fig. 6). Yukon River, north bank, about 7 miles be- 
low Blatchford's mine (original No. 3AH20) ; col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3259) (pl. 22, figs. 7, 8; pl. 27, fig. 3). Yukon 
River, north bank, about 13 miles below Melozi tele- 
graph station (original No. 3AH12) ; collected by 
Arthur Hollick and Sidney Paige in 1903 (lot 3249) 
(pl. 27, fig. 1). Yukon River, north bank, at Pickart's 
mine (original No. 26), collected by W. W. Atwood 
and H. M. Eakin in 1907 (lot 4638) (pl. 27, fig. 2). 

Sequoia reichenbachi (Geinitz) Heer 

Plate 22, Figures 3-6; Plate 27, Figure 4 

Sequoia r&MbacU (Geinitz) Heer, Flora fossilis arctica, 
vol. 1, p. 83, pl. 43, figs. Id, 2b, 5a, 5d, Sdd, 8, 8b, 1668. 

Amwwites reiohenlmohd Ckinitz, Characteristik der Schich- 
ten und Petrefacten des siichsisch-bahmischen Kreidege- 
birges, pt. 3, p. 98, pl. 24, fig. 4, Dresden and Leipzig, 
1842. 

The variety of forms that have been included under 
this specific name, ranging in age from Jurassic to 
Tertiary, renders impossible any critical comparison 
and discussion of our fragmentary specimens. Their 
reference to the species is to be regarded merely as the 
most convenient disposition that could be determined 
for them. They may be identified more or less satis- 
factorily with a number of Cretaceous forms of the 
species. A specimen collected at Bishop Rock, Yukon 
River (pl. 22, fig. 5), identified by Knowlton s4 as 
Sepuoira subdata Heer (misprinted " subdata ") 
proves to be more satisfactorily identifiable as Sequoia 
reichenbachi. 

Localities : Yukon River, north bank, about 12 miles 
below Melozi telegraph station (original No. 3AHll) ; 
collected by Arthur Hollick and Sidney Paige in 1903 

glBerry, E. W., Torrey Bot. Club Bull., vol. 44, p. 172, pl. 7,  flgs. 
1, 2, 1917. 

oa Idem, figs. 3-5. 
88Hollick, Arthur, The Cretaceous flora of southern New York and 

New England : U. S. Geol. Survey Mon. 50, p. 43, pl. 2, flg. 41, 1906. 
*Knowlton, F. H., in Eakin, H. M., The Yukon-Koyukuk region, 

Alaska: U. S. Geol. Survey Bull. 631, p. 48, 1916. 
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(lot 3248) (pl. 22, figs. 3, 4; pl. 27, fig. 4). Yukon 
River, north bank, at Bishop Rock (original No. 24) ; 
collected by W. W. Atwood and H.. M. Eakin in 1907 
(lot 4637) (pl. 22, fig. 5). 

Sequoia rigida Heer? 

Plate 19, Figure 7a ; Plate 25, Figure 7 

Bequofa rigicla; Heer, Die Kreide-Flora der arctischen Zone: 
Flora fossilis arctica, vol. 3, No. 5 pp. 80, 91, 102, 128, 
pl. 22, figs. 5g, lla; pl. 25, fig. 6; pl. !27, figs. 8a, 9a, 
Qb, 10, 11, 12a, 13, 14, 1874. 

These fragmentary specimens are referred provi- 
sionally to this species. They a,- in general char- 
acters with Heer's figures of specimens from the Kome 
and Atane beds of Greenland quite as satisfactorily as 
certain specimens from the Potomac group of Virginia 
and Maryland, referred to the species by Fontaine 96 

and Berry.gs I t  appears to be prdbable that in any 
critical revision of the genus a considerable rearrange- 
ment of this and other species of similar leaf char- 
a c t e ~  (8. smlittiam Heer, S. subdata Heer, etc.) 
wduld result. 
' Localities : Port Moller, 2 miles up the canyon, west 
from Mud Bay, Alaska peninsula (original No. 35) ; 
collected by W. W. Atwooid itnd H. M. Ealtin in 1908 
(lot 5187) (pl. 19, fig. 7a). ~ u k & ! ~ i v e r ,  north bank, 
about 16 miles below Melozi telegraph station (orig- 
inal Nos. 3AH14,3AH14a) ;' collected by Arthur Hol- 
lick and Sidney Paige in 1903 (lot 3251) (pl. 25, 
fig. 7). 

Sequoia rigida spinifolii Hollick, n. var. 

Plate 22, Figures 1, 2 

Branches and twigs with relatively sparse, rigid, 
narrow acicular leaves on the ultimate twigs, and 
shorter, thicker leaves pt the bases of the twigs and 
on the supporting branches. . 

These specimens represent a form in which the 
leaves are intermediate in character between S e q 6  
rigida Heer 97 a . ~ d  Sepuoh spirwsa Newberry.Os The 
former is a species well represented in the Kome and 
Atane beds of Greenland, and the latter is based upon 
a single fragmentary specimen, presumably of Ter- 
tiary age, from Cook Inlet, Alaska. Our specimens 
closely resemble Newberry's figure of the leafy twigs, 
but inasmuch as the species is known to me only by 

mgontaine, W. M., The Potomac or younger Mesozoic flora: U. 8. 
Geol. Survey Mon. 15, p. 246, pl. 118, figs. 3, 88; pl. 121, flgs. 2, 2a;  
pL 126, flgs. 2, 2a ; pl. 130, figs. 3, 3n, 1889. 

"Berry, E. W.. Maryland Geol. Survey, Lower Cretaceous, p. 447, 
pl. 78, fig. 8, 1911. 

*Heer, Oswald, Die Kreide-Flora der arctischen Zone: Flora foe- 
sills arctica, vol. 3, No. 2, pp. 80, 91, 102, $28, pl. 22, a s .  6g, 11a; 
pl. 25, fig. 6 ;  pl. 27, figs. 8a, 9a, 9b, 10-12, 12a, 13, 14; pl. 38, flgs. 
'&a, 10, 11, 1874. 

"Newberry, J. S., U. S. Nat. Mus. Proc., vol. 5, p. 604, 1882 
[I8831 ; The later extinct floras of North bmeflca : U. 8. Geol. Survey 
Mon. 35, p. 21, pl. 53, flgs. 4 (6?), 1898.. 

Newberry's description and figure, and as it has not 
been recorded from elsewhere than the type locality, 
its specific status and identity appear to be more or 
less uncertain. Except that the leaves in our speci- 
mens are more sparse or more widely spaced than in 
S e p i a  rigida, they might be regarded as specifically 
identical, as may be appreciated by comparison with 
Heer's Figuies 9a and 10 on Plate 27, and varietal 
relationship, at least, may be properly indicated in 

1 the name adopted. The possible status of our speci- 
mens in relation to Newberry's species must, for the 
present, remain a matter of individual opinion. 

I Locality: Yukon River, north bank, 1% miles 
above Williams mine (original No. 36) ; collected by 
W. W. Atwood and H. $t. Eakin in 1907 (lot 4642). 

Sequoia qubulata Heer? 

Plate 25, Figures 8, 9 

8@quoio subulata Heer, Die Kreide-Flora der arctischen Zone: 
Flora fossilis arctica, vol. 3, No. 2, p. 102, pl. 27, flgs. 
3b, 7a, 7b, 8b;15a ; pl. 28, flgs. 3, 4, 4b, 4c, 5, 6a, 6b ; pl. 
29, figs. 2c, 7b, 1874; Die fossi:e Flora Oranlands, erster 
Theil: Idem, vol. 6, pt. 2, p. 54, pi. 5, flg. c ;  pl. 8, flg. 8': 
pl. 12, fig. 3;  pl. 17, figs. 1, 2, 2b, Qb, 1882. 

These specimens are too poorly preserved for posi- 
tive identification, but they agree in general charac- 
ters with most of Heer's figures of the species, in 
which he includes' a considerable variety of forms. 

' Fragmentary specimens from the Potomac group 
of Virginia are referred to the species by Fontaine? 
but the identity of these is no more conclusive than 
that of the Alrtskan specimens. 

Locality: ~ u k d n  River, north bank, about 12 miles 
below Melozi telegraph station (original No. 3AHll) ; 
collected by Arthur Hollick and Sidney Paige in 
1903 (lot 3248). 

Sequoia obovata Knowlton 

Plate 25, Figures 10-12; Plate 29, Figure 2b 

sequoia, obovatp Kqowltgn, Flora of the Fruitland and girt- 
land formations: U. 5. Geol. Survey Prof. Paper 98, 
p. 333, 1916; Geology and paleontology of the Raton 
Mesa and other regions in Oolorado and New Mexico: 
U. S. W l .  Survey Prof. Paper 101, p. 250, pl. 30, fig. 7, 
1917. , 

These specimens are almost certainly referable to 
the Upper Cretaceous species to which Knowlton gape 
the above name in order to differentiate it, stratigraph- 
ically, from Sequoia brewifozia Heer,l from the Ter- 
tiary of Greenland, a species to which certain speci- 
mens from the western United States were referred by 

*Fontaine, W. M., The Potomac or younger Mesozoic flora: U. S. 
Oeol. Survey Mon. 15, p. 245, pl. 117, flgs. 7, 78; pl. 118, flgs. 5, 58, 
6, 6a, 1889. 

IHeer, Oswald, Flora fossilis arctica, vol. 1, p. 93, pl. 2, fig. 23, 
1868. 
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Lesq~ereux.~ The two species resemble each other 
very closely, and it is questionable whether or not 
they are specifically different: and the broader leaves 
of Sequoia obovata are also very difficult to distinguish 
from S e p i a  curzeata (Newberry) Newberry: from 
the Upper Cretaceous of Vancouver Island. 

Whatever the ultimate taxonomic determination of 
these three so-called species may be, there can be no 
question of the specific identity of our specimens with 
those figured by Knowlton from the Vermejo forma- 
tion of southeastern Colorado under S. o!)ovata and 
from the Montana group of Wyoming under S. 
bre~ i fo l ia .~  

Localities : Coal Creek, right branch, 200 feet above 
forks, Herendeen Bay, Alaska Peninsula; collected 
by Sidney Paige in 1905 (lot 3709) (pl. 25, fig. 10). 
Pavlof Bay, east side, about 50 miles west of Portage 
Bay, Alaska Peninsula (original No. 44) ; collected by 
W. W. Atwood and H. M. Eakin in 1908 (lot 5189) 
(pl. 25, fig. 11). Chignik River, just below Long Bay, 
Alaska Peninsula (original No. 55) ; collected by 
W. W. Atwood and H. M. Eakin in 1908 (lot 5297) 
pl. 25, fig. 12; pl. 29, fig. 2b). 

Cone6 of Sequoia sp. 

Plate 20, Figures 8-9; Plate 23, F gures 1-10 

Immature, mature, and more or less disintegrated 
cones are present in most of the collections from the 
Yukon River region that contain the leafy twigs and 
branches of one or another of the species of Sepuoio 
described in the preceding pages; but it is very difficult 
to identify any of them satisfactorily with any par- 
ticular species. 

Figure 8 on Plate 20 apparently represents a branch 
with immature cones and without any leaves by which 
it might be identified, and it may belong to some 
coniferous genus other than Sequoia. 

Figure 9 on the same plate represents a branch with 
old, partly disintegrated cones, relatively small in 
size, and a few obscurely defined leaves, both of which 
are suggestive of S. fastigiceta (Sternberg) Heer. 

Figures 1 and 8 on Plate 23 are included in the 
same collection with fihe leafy twigs represented by 
Figures 7 and 8 on Plate 22, which are referred to 
S. colzcinm Heer; and in connection with Figure 1 
may be seen some fra-mentary remains of leafy twigs 
th l t  might be provisiahally referred to that species. 

aLesquereux, Leo, U. S. 4 0 1 .  and Geog. Survey Terr. Bull., vol. 1, 
p. 365, 1875 [I8781 ; The Tertiary flora: U. S. Geol. Survey Terr. 
Rept., vol. 7, p. 78, pl. 61. figs. 25-27, 1878. 

gNewberrg, J. S., The latef extinct floras of Worth America: U. S. 
Geol. Survey Mon. 35, p. 18, pl. 14, flgs. 3 4 a ,  1898 (=Tamo&um 
cuneatum Newberry, Boston (Jonr. Nat. Hist., vol. 7, p. 517, 1863) 

'Knowlton, E". H., Wora bf the Montana formation: U. S. Geol. 
Surrey Bnll. 163, p. 27, pl. 4, flgs. 1-4, 1900. 

Figures 2 and 3 on Plate 23 possess no distinctive 
features by means of which they may be satisfactorily 
differentiated from the specimens last mentioned. 

Figures 4-7 on Plate 23 are included in the collec- 
tion that contains the leafy twigs represented by Fig- 
ilres 3 a,nd 4 on Plate 22 and Figure 4 on Plate 27, 
referred to S. reicbmbachi (Geinitz) Heer; and in 
connection with the cones in Figures 4 a ~ d  6 may be 
seen fragmentary leafy twigs that are somewhat sug- 
gestive of that species. 

Figure 9 on Plate 20 is included in the same collec- 
tion with the leafy twigs represented by Figures 2-4 
on Plate 21, referred to S. fastigsatca; but the leaves 
attached to the branch that supports the cone are more 
like those of 8. concinna. 

Figure 10 on Plate 23 is from the same collection 
that contains the leafy twigs represented in Figure 6 
on Plate 22, referred to X. concinna. 

The difficulty of any attempt to identify these cones 
definitely with those of described species of Seyuoia, 
unless they are found acthally attached to leafy twigs, 
may be appreciated by comparing them with certain 
of the published figures of S. fastigiata; S. concinma,B 
and S. reichenbachi; many of which appear to be 
specifically interchangeable. 

I f  specimens should be found in which cones are 
definitely associated with identifiable foliage a differ- 
cntiation of our figured specimens into recognized 
species might be feasible; but under existing condi- 
tions any such attempt would be purely arbitrary. 

Localities : Yukon River, north bank, about 3 miles 
above Kaltag (original No. 3AH28) ; collected by 
Arthur Hollick and Sidney Paige in 1903 (lot 3267) 
(pl. 20, fig. 8).  Yukon River, north bank. just above 
Pickart's mine (original No. 3AH18a) ; eolleded by 
Arthur Hollick and Sidney Paige in 1903 (lot 3254) 
(pl. 20, fig. 9). Yukon River, north h n k ,  about 7 
miles below Blatchford's mine (original No. 3AH20) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3259) (pl. 23,~'figs. 1, 8). Yukon River, north 
bank, about 10 milm below Blatchford's mine (orig- 
inal No. 3AH23) ; collected by Arthur Hollick and 
Sidney Paige in 1903 (lot 3262) (pl. 23, figs. 2-3). 
Yukon River, north bank, about 12 miles below Melozi 

5 Heer, Oswald, ~eitritge eur Iireide-Flora ; I, Flora von Moletein 
in Mghren : Soc. helv. sci. nat. Nouv. mem., POI. 23, No. 2, pl. 1, figs. 
12, 13, 1869; Die fossile Flora Granlands, erster Theil: Flora 
fossilis arctica, vol. 8, pt. 2, pl. 3, figs. 8, 9 ;  pl. 41, fig. 5, 1882; 
Die fossile Flora Grijulands, zmeiter Tbeil: Idem, vol. 7, pl. 51, flg. 11, 
1883. Lesquereux, Leo, U. S. Geol. Survey Terr. Ann. Rept. for 
1874, p. 335, pl. 3, fig. 2, 1876, Ydeeovsky, Josef, Die Gy-mno- 
spermen der bihmischen ~reideformatidu, pl. 8, flg. 13;  pl. 9, flg. 3 ; 
pl. 11, flg. 1, Prag, 1885. 

BHeer, Oswald, Die fossile Flora GrOnlauds, zweiter Theil: Flora 
fossilis arctica, vol. 7, pl. 51, figs. 2, 3 in part, 3b, 4-8, 10, 1883. 

1 Heer, Ojwald, Beitrilge zur Kceide-Flora; I, Flora von Yoletein in 
hfiihren : Soc. helv. sci. nat. Nouv. mgm., vol. 23, No. 2, PI. 1, figs. 
1-5, 1869. . ,  , yPse 4 
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telegraph station (original No. 3AHll)  ; collected by 
Arthur Hollick and Sidney Paige in 1903 (lot 3248) 
(pl. 23, figs. 4-7). Yukon River, north bank, about 
13 miles below Melozi telegraph station (original No. 
3AH12) ; collected by Arthur Hollick and Sidney 
Paige in 1903 (lot 3249) (pl. 23, fig. 9). Yukon River, 
north bank, about 17 miles below Nulato (original 
No. 33) ; collected by W. W. Atwood and H. M. Eakin 
in 1907 (lot 4639) (pl. 23, fig. 10). 

Sphenolepis sternbergiana (Dunker) Schenk 

Plate 25, Figures 1-8 . ,. I.. - '. 
8ph-efiUlepEs s t~nberg iana  (Dunker) Schenk, Palaeontograph- 

ica, vol. 19, p. 243, pl. 37, figs. 3, 4; pl. 38, figs. 3-13, 
1811. 

Musolteu atarzbwgiaws Dunker, Monographic der norddeut- 
schen Wealdenbildungen, p. 20, pl. 7, fig. 10, Braun- 
schweig, 1846. 

Whatever may be thought of the identity of our 
specimens with the species t@ originally described by 
Dunker from the Wealden of northern Germany, there 
can be no doubt that they are specifically identical 
with many specimens subsequently referred to the 
species, from time to time, by other authorities. 

Under the name S p h n o Z e p i d h  sternbergianm 
var. densifozitm a'number of specimens are figured by 
Pontaine8 from the Potomac group of Virginia, cer- 
tain of which (pl. 118, fig. 7; pl. 121, fig. 9;  pl. 131, 
fig. 3) are undoubtedly identical with our specimens 
from Alaska; and more recently, under the name 
Sphenolepis stembergiane (Dunker ) Schenk, the 
species was described and figured by Berry from 
the same group and State and also listed from Mary- 
land and the District of Cdlumbia. - Berry includes 
Fontaine's variety and several species of other genera 
under the one specific designation and discusses the 
status of the species rather fully. The specimens he 
figures appear, unquestionably, to be specifically iden- 
tical with the Alaskan specimens. 

A somewhat doubtful specimen from the Shastn 
series of California is referred to the species by Fon- 
taine; lo but it appears to be probable that the species 
is actually represented under the name Sphenohpi- 
dkm o r e g o m e  Fontaine,I1 from the Jurassic of 
Oregon. 

Locality: Yukon River, north bank, about 8 miles 
below Kaltag (original No. 2AC266) ; collected by 

Fontaine, W. M., The Potomac or younger Mesozoic flora: U. 8. 
Geol. Survey Mon. 15, p. 261, pl. 118, fg. 7 ;  pl. 121, figs. 54b, 7, 7a, 
9, 9a; pl. 125, flga. 2, 2a ; pl. 129, figs. 3, 3a; pL 130, figs. 1, l a  ; pl. 
131, figs. 1-lc, 3, 3a; pl. 132, fig. 4, 1889. 

*Berry, El. W., Maryland Geol. Survey, Lower Cretaceous, p. 435, pl. 
75, figs. 1, 2, 1011. 

'OFontaine, W. M., in Ward, I,. F., Status of the Mesozoic floras of 
the United States, second paper: U. S. Geol. h m e y  Mon. 48, p. 264, 
pl. 69, fig. 7, 1905. 

*Idem, p. 133, pl. 36, figs. 3-8. 

A. J. Collier and Sidney Paige in 1902 (lot 2984) 
(pl. 25, figs. 1 4 ) .  Yukon River, north bank, about 
C; miles above Nahochatilton (original No. 3AH16) ; 
collected by Arthur Hollick and Sidney Paige in 190'3 
(lot 3252) (pl. 25, figs. 5-6). 

Genus TAXODIUP L. C. Biohard 

Taxodium sp. Knowlton 

I'nxo&ium sp. Knowlton, in Harrington, The Anvik-Andre- 
afski region, Alaska: U. S. Geol. Survey Bull. 683, 
p. 33, 1918. 

Certain coniferous remains, listed by Knowlton as 
representing a species of Taxodiwn, associated with 
leaves of Podoaumites knceohtw (Lindley and Hut- 
ton) C. F. W. Braun, may possibly be referable to 
Taxodim (Glyptostro6w) vir&&x.mn Fontaine,12 
from the Lower Cretaceous (Potomac group) of Vir- 
ginia; but this species is difficult to distinguish from 
certain of the leaf forms of Glyptostrobus g r 6 d a d i -  
 US Heer (see below), which is represented in several 
of the collections from the lower Yukon Valley, and 
there is a possibility that the specimens identified as 
Taxodim may be referable to that species. The genus 
Taxodiwn is more commonly associated with Tertiary 
than with Cretaceous floras. 

Locality: Andreafski River, east bank, 9.2 miles 
northeast of Andreafski (original No. 136) ; col- 
lected by G. L. Harrington in 1916 (lot 7259; 
erroneously given as 7250 in Bull. 683). 

Genus QLYPTOSTROBUS Endlicher 

Glyptostrobus gronlandicus Heer 

Plate 10, Figure 3c; Plate 24, Figure 2;  Plate 26, Figures 1-4 

Ulgptostrobus griialandious Heer, Die Kreide-Flora der arc- 
tischen Zone: Flora fossilis arctica, vol. 3, No. 2, p. 76. 
pl. 17, flg. 9; pl. 20, figs. 9, 19a ; pl. 22, fig. 12, 1874. 

The heterophyllous character of this species is well 
cxempliied in Heer's Figure 9 on Plate 20, and by our 
Figure 2 on Plate 26, which also includes an immature 
fruiting twig. The leaves of our specimens appear 
to be somewhat narrower throughout than in Heer's 
figures; but the differences between them are too insig- 
ui5cant to warrant anything more than a possible 
varietal distinction, in any event. 

The species is also recorded by Dawson l3 from the 
Kootenai formation of the Canadian Rocky Mduntain 
region, which is about the equivalent of the Kome 
beds of Greenland From which Heer's specimens were 
cbtained. 

Localities: Yukon River, north bank, 5 miles above 
Louden station (Nahochatilton) (original No. 22) ; 

UFontaine, W. M., The Potomac or younger Mesozoic flora: U. S. 
Geol. Survey Mon. 15, p. 252, pl. 121, fig. 6, 1889. 

'SDawson, J .  W., Roy. Soe. Canada Trans., vol. 3, see. 4 ,  p. 9, pl. 3, 
fig. 8, 1885 [1886]. 



collected by W. W. Atwood and H. M. Eakin in 1907 
(lot 4635) (pl. 10, fig. 312). Yukon River, north bank, 
at Pickart's mine (original NO. 26) ; collected by W. W. 
Atwood and H. M. Eakin in  1907 (lot 4638) (pl. 24, 
fig. 2). Yukon River, north bank, about 10 miles 
below Blatchford's mine (original No. 3AH23) ; col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3262) (pl. 26, figs. 1-4). 

Glyptostrobus specialis HoIlick, n. sp. 
Plate 24, Figures 3-6 

Slender, leafy, heterophyllous twigs; leaves linear, 
linear lanceolate, and aciculate, acute a t  both ends. 

Certain of these specimens, such as the one repre- 
sented by our Figure 3, closely resemble the long-leaved 
forms of Glyptostrobw wngeri Heer ; l4 but in  none of 
our specimens is there any indication of the scalelike 
leaves that are a characteristic feature of this and 
other allied species. 

Localities: Yukon River, north bank, about 7 miles 
below Blatchford's mine (original No. 3AH20) ; col- 
lected by Arthur Hollick and Sidney' Paige in 1963 
(lot 3259) (pl. 24, fig. 3). Yukon River, north bank, 
cbout 10 miles below Blatchford's mine (original No. 
2AH23) ; collected by Arthur Hollick and Sidney 
Paige in 1903 (lot 3262) (pl. 24, figs. 4-6). 

Glyptostrobus? sp. 
Plate 24, Figure 7 

Leafy and defoliated twigs and detached leaves; 
leaves mostly lanceolate, aciculate, sessile. 

These remains occur massed in layers, mostly in the 
form of broken twigs and detached leaves. Essential 
characters necessary for satisfactory generic identifica- 
tion are lacking; but a-general resemblance to GZyp- 
tostrobus may be noted, especially to the short-leaved 
forms of Glyptostrobus mgeri Heer from the Tertiary 
of Colorado as figured by Lesquereux.16 I n  none of 
our remains, however, is there any indication of the 
scalelike leaves that are commonly present in connec- 
tion with the twigs and branchlets of G. w g e r i .  

Locality: Chignik Bay, Alaska Peninsula, about 2 
miles northeast of Alaska Packers Association cannery 
(original No. 958) ; collected by T. W. Stanton in 1904 
(lot 3521). 

Class IWGIOSPERMAE 

Subclass PONOCOTYLEDONAE 

Order LILIALES 

Family SMILACACEAE 

Genus SMILAX Linnaeus 

Smilax herendeenensis Hollick, n. sp. 

Plate 27, Figure 7 

Leaf short petiolate, ovate-acuminate, entire, about 
6 centimeters in length by 4 centimeters in maximum 

lLHeer, Oswald, Flora tertiaria Helvetiae, vol. 1, p. 62, pl. 18, flgs. 
5, 6, Winterthur, 1855. 

"Lesquereux, Leo, The Cretaceous and Tertiary floras: U. S. Geol. 
Survey Terr. Rept., vol. 8, pl. 22, Ag. 2, 1883. 

width, tapering to the apex, rounded to a broad, trun- 
cate-cuneate base ; nervation acrodrome from the base, 
consisting of a straight midrib and two pairs of curved 
lateral primaries, the inner pair simple, the outer 
pair simple below, somewhat looped above ; secondary 
nervation parallel and at right angles to the primary 
nerves throughout. 

This is a parallel-veined leaf apparently referable 
to some monocotyledonous genus such as Smilax. 
The primary nervation is all of approximately equal 
rank, and the secondary nervation is uniform through- 
out. I have been unable to find any described species 
with which it may be satisfactorily compared. 

Locality: Coal mine in Coal Bluff, Herendeen Bay, 
Alaska Peninsula (original No. 31); collected by 
W. W. Atwood and H. M. Eakin in 1908 (lot 5185). 

Order ZINGIBERALES 

Family ZINGIBERACEAE 

Genus ZINGIBERITES Heer 

Zingiberites alaskensis Hollick, n. sg. 

Plate 27, Figure 8 

Leaf of unknown size and shape; nervation pinnate, 
parallel ; midrib strong; secondary nerves fine, simple, 
all of same rank, approximately 1 millimeter apart. 

This species has been found only in fragments, but 
these possess well-defined characters that show them 
to be leaves of a monocotyledonous plant resembling 
the Tertiary species Cannophyllites a n t i p w  Unger,la 
from Croatia, except that the nervation in this species 
is more ascending than in ours. The secondary nerves 
in our species apparently start at  right angles from 
the midrib, then, at  a short distance away, curve 
sharply and straighten out to a more or less horizontal 
position, similar to this character of the nervation in 
MzcsophyZum com$iw& Lesquereux,lT .from the 
Eocene of Wyoming. Fragmentary remains of this 
species from the Miocene of the Yellowstone National 
Park, that show the same character, are also described 
and figured by Knowlton.ls I n  other respects, how- 
ever, the nervation differs from ours. I n  Lesquereux's 
specimens the nerves are often forked near the midrib, 
and in Knowlton's they are indicated as of two ranks, 
while in our specimens they are apparently simple an& 
uniform throughout. In  two places only are there 
obscure indications of forking or coalescing of the 
nerves-in each place at a considerable distance from 
the midrib and presenting the appearance of an inci- 
dental rather than a characteristic feature. 

So far as I am aware the only plant remains of 
similar character heretofore reported from any Creta-- 

"Unger, Franz, K. Akad. Wiss. [Wien], Math.-naturwiss. C t ,  
Denkschr., vol. 29, p. 15 (139), pl. 1, 5g. 2, 1868. 

lT Lesquereux, Leo, U. 8. Geol. and Geog. Survey Terr. Ann. Rept. f o r  
1873, p. 418, 1874 ; The Tertiary flora : U. S. Geol. Survey Terr. Rept., 
vol. 7, p. 96, pl. 15, figs. 1-6, 1878. 

lSEnowlton, F. H., Fossil flora of the Pellowstone National Park r 
U. S. Geol. Survey Mon. 32, pt. 2, p. 686, pl. 83, fig. 1, 1899. 
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ceous deposits are CannophyUites septentrionallis Nils- 
son,19 from Sweden, and Cannait mgnifoZia Knowl- 

from the Vermejo formation of southeastern 
Colorado. The species that apparently resembles ours 
more closely than any of the others, however, is Zingi- 
berites wnd&us Heer,2l from the Miocene of the 
Baltic provinces, with which at  least generic relation- 
ship can hardly be questioned. 

Locality: Yukon River, north bank, at  Williams 
mine (original No. 2AC284) ; collected by A. J. Collier 
and Sidney Paige in 1902 (lot 2985). 

,Subclass DICOTYLEDOXAE 

Division GHORIPETALAE 

Order PIPERALES 

Family PIPERACEAS 

Genus PIPER Linnaeus 

Piper areuatile Hollick, n. sp. 

Plate 31, Figures 1, 2 

Leaves ovate-elliptical, inequilateral, 6 centimeters 
in length by 3.75 centimeters in maximum width across 
the middle, constricted above to an acuminate apex, 
rounded below and terminating in a short, acute, 
slightly decurrent base; margin entire; petiole 1 cen- 
timeter in length, curved; midrib curved in continu- 
ation of the petiole; nervation palmate; secondary 
nerves two on each side, starting from the base of the 
leaf at acute angles of divergence from the midrib, 
the inner pair acrodrome, stronger than the outer pair, 
branched on the outer sides, the branches curving up- 
ward and becoming camptodrome with the outer 
secondaries. 

It was more or less of a surprise to find what is 
apparently a well-defined species of Piper in two 
of the collections from Alaska. Only two species of 
the genus have been heretofore reported from Arner- 
ica-namely, Piper heerii Lesque~eux,"~ from the 
Eocene of Colorado, and Piper sp. Knowlt0n,2~ from 
the Eocene of Washington. Unfortunately neither 
species is figured, but it may be of interest to com- 
pare Lesquereux's description of his species with the 
description of ours. He says : 

Leaves subcoriaceous, round or oval, very entire, palmately 
nerved from the base; lateral nerves very curved, the outer 

mNilsson, S., I<. svenska Vet. Akad. Handl., 1831, p. 346, pl. 1, flg. 
9, 1832. 

Knowlton, I?. H., in Lee, W. T., and Knowlton, F. H., Geology and 
paleontology of the Raton Mesa and other regions in Colorado and 
New Mexico: U. S. Geol. Survey Prof. Paper 101, p. 254, pl. 36, flg. 3, 

- 1917. - - ¶ Heer, Oswald, Miocene baltische Flora : Beitr. Naturk. Preuss., p. 
64, pl. 17, flgs. 3-3, KSnigsberg, 1869. 

Lesquereux, Leo, Harvard Coll. Mus. Comp. %Ology Bull., vol. 16, 
No. 3 (Geol. series, vol. 2 ) ,  p. 44, 1885. 

SKnowlton, F. H., Washington Seol. Survey Ann. Bept, vol. 1, p. 
33, 1902. 

following the borders up to the middle of the leaf, the inner 
aerodrome. * * * The nerves are distinct; the outer pri- 
mary follows the borders at a small distance, its branches, 
nearly at right angles, forming, by anastom'osing curves, a 
series of areoles along the borders from the middle down- 
ward, and the areas are traversed by nervilles at r'ght angles. 

Two species have been reported from the Old 
World-Piper antipwo Heer, from the Tertiary 
(Eocene?) of Sumatra, and P. feistmuntelli Ettings- 
hausen, from the Eocene of Australia; but neither of 
these has a specific resemblance to ours. 

Under the allied genus Piperites have been described 
three species from the Eocene of Java and one, Piper- 
ites tuscdoose& Berry;' from the Upper Cretaceous 
of Alabama; the latter might almost equally well be 
referred to the genus Piper. 

Our Figure 1, it may be noted, includes fragments 
of three leaves, one of which represents a long, nar- 
row, acute apex, considerably more attenuated than 
is the apex of the specimen depicted in Figure 2, 
suggesting the possibility that these fragments may 
represent another species. 

Localities: Yukon River, north bank, at Blatch- 
ford's mine (original No. 3A.Hl9) ; calllected by 
Arthur Hollick and Sidney Paige in 1903 (lot 3258) 
(pl. 31, fig. 1). Yukon River, north bank, about 6 
miles below Blatchford's mine (original No. 3AH22) ; 
collected by Arthur Hollick and Sidney Paige in 
1903 (lot 3261) (pl. 31, fig. 2). 

Order SALICALES 

. Family SALICACEAE 

Genus POPULUS Linnaens 

Populus hyperborea Heer? 

Plate 29, Figure Sb 

Populzcs hyperborea Heer, Die Kreide-Flora der arctischen 
Zone: Flora fossilis arctics, vol. 3, No. 2, p. 106, pl. !X, 
fig. 8d; pl. 29, figs. 6, 7a, Sa, 9 ;  pl. 30, fig. 2b, 1874; 
Die fossile Flora Griinlands, erster Theil: Idem, vol. 
6, pt. 2, p. 64, pl. 17, figs. 6, 7 ;  pl. 21, fig. la ,  1882. 

This specimen is probably referable to a small form 
of this polymorphous species or, possibly, to a similar 
form of the equally variable Pof iw berggreni 
Heer.'6 

Specimens from the Dakota sandstone of Kansas: 
referred to Popdus hyperborea Heer by Lesque reu~ ,~~  
compare satisfactorily with ours except in their larger 
size, and there appears to be hut little doubt of their 

%Berry, E. W., Upper Cretaceous floras of the eastern Gulf region in 
Tennessee, -issippi, Alabama, and Georgia : U. S. Geol. Survey Prof. 
Paper 112, p. 72, pl. 12, flg. 3, 1919. 

8 Heer, Oswald, Die Kreide-Flora der arctischen Zone : Flora f08~iliS 
arctlea, vol. 3, No. 2, p. 106, pl. 29, t&s. 1, 2a, 3-5, 1874 ; Die fossile 
Flora Grtinlands, erster Theil: Idem, vol. 6, pt. 2, p. 63, pl. 17, 
flg. &k; pl. 18, figs. 1--4, 4a, b, 9a, 10a; pl. 19, flg. l a ;  pl. 40, flg. 7a: 
pL 41, flg. 1 ;  pl. 45, flg. 12. 1882. 

lesquerenx, Leo, The flora of the Dakota group: U. S. Geol. 
Survey Mon. 17, p. 43, pl. 3, flgs. 9-11 [excluding pl. 8, flg. 1, and PI. 
47. tlg. 51. 1892. 



SALICALES 

mutual specific identity, whatever may be thought of 
their reference to Heer's species. 

It is also recorded by B q  27 from the Tuscaloosa 
formation of &&hama, in  connection with which he 
says: " The species is represented by considerable ma- 
terial * * * that is obviously identical with that 
from Kansas, with which comparisons can be made 
much more conclusively than with the figures of the 
Greenland specimens." Unfortunately, however, none 
of the material is figured. 

Locality: Port Moller, 2 miles up the canyon west 
from Mud Bay, Alaska Peninsula (original No. 35) ; 
rrollected by W. W. Atwood and*H. M. Eakin in 1908 
(lot 5187). ' 

Populus pseudostygia Hollick, n. sp. 

Plate 31, Figure 7 

Leaf ovate, slightly irregular in outline, entire 01 
minutely denticulate, 2.75 centimeters in length by 
2 5 centimeters in maximum width, tapering above 
to a blunt apex, rounded below to a broad, cuneate 
base; midrib curved, slender ; nervation fine, craspedo- 
drome( t), tripalmate with an exterior pair of basilar 
nervilles; hteral primaries ascending, irregularly 
branched on the outer or under sides ; secondary nerva- 
tion obscurely defined, merging into the tertiary 
nervation and forming a network of irregular areolae 
with fine nervilles terminating in the margin. 

This leaf is somewhat peculiar in the manner in 
which the primary, secondary, and tertiary nerves 
merge into one another, in this respect resembling 
certain of the smaller leaves of Popidus stygh 
Heer,28 from the Cretaceous Atane beds of Greenland. 
I n  fact, if it were not that that species is described 
and figuwd as cordate at the base our specimen might 
be regarded as identical with it, especially when 
compared with Heer's Figure 6, in which the nerva- 
tion is distinctly tripalmate, as in ours, thus differ- 
ing from all the other specimens included in the 
species by Heer; and a similar form is also figured 
by Lesquereux 29 from the Dakota sandstone of Kan- 
sas. Our specimen, however, appears to be minutely 
denticulate, with the ultimate nervation craspedo- 
drome, but these characters are very obscure, and 
they may be more apparent than real and due to the 
granular character of the matrix. I n  any event, our 
species may at least be regarded as closely allied to 
the small forms of P&us s8ygh. 

Locality: Chignik River, just below Long Bay, 
Alaska Peninsula (original No. 55) ; collected by 
W. W. Atwood and H. $4. Eakin in 1908 (lot 5297). 

Berry, E. W., Upper Cretaobus floras of the eastern Galf region in 
Tennessee. ?dimissippi, Alabaqa, and Georgia: U. S. Geol. Survey 
Prof. Paper 112, p. 77, 1919. 

=Heer, Oswald, Die fossile Flora GrOnlands, erster Theil: Flora 
fossilis arctica, vol. 6, pt. 2, p. 64, pl. 18, flgs. 6-8, 1882. 

39Lesqnereux, Leo, The flora sf the Dakota group : U. 8. Geol. Survep 
Mon. 17, pl. 3, fig. 12, 1892. 

Populus elliptica Newberry 

Plate 31, Figure 5 

Populus elliptioa Newberry, Lyceum Nat. Hist. New Pork 
Annals, vol. 9, p. 16, 1868; The later extinct floras of 
North America: U. S. Geol. Survey Mon. 35, p. 43, pl. 3, 
figs. 1, 2, 1898. 

This specimen is apparently merely a small form 
of the species from the Dakota sandstone of Nebraska 
described by Newberry, although it may also be com- 
pared with the orbicular forms of Po@w cycle- 
morpha Knowlton and Cockerell,so from the Eocene 
of the western United States, in regard to which New- 
berry remarks : 

They present, however, a marked resemblance to those 
[poplars] described and figured in this report under the 
names of P. elliptim and P. fEabellum, one from the Dakota 
group of Kansas, the other from the Upper Cretaceous of Orcas 
Island on the northwest coast, and P. cuneata from the Tongue 
River Tertiary. 

.PopuZus e&ptica has not been heretofore recorded 
from elsewhere than the type locality in Nebraska. 

Locality: Coal mines in Coal Bluff, Herendeen 
Bay, Alaska Peninsula (original No. 31) ; collected by 
W. W. Atwood and H. M, Eakin in 1908 (lot 5185). 

Populus psendoelliptiea Hollick, n. sp. 

Plate 31, Figure 6 

Leaf petiolate, ovate-elliptical, broadest in lateral 
dimension, 4.5 centimeters in length, exclusive of the 
petiole, by 6 centimeters in width across the middle, 
dightly curved to the apex, rounded to the truncate 
base ; margin crenulate-dentate above, entire below ; 
nervation tripalmate, campto-craspedodrome; lateral 
primaries basilar, ascending, flexed or angled, with 
forking branches extending outward from the angles, 
the branches forked and connected by cross nervation, 
forming irregular loops near the margin with short, 
ultimate nervilles that extend from the loops and 
terminate in the crenulations; secondary nerves weak, 
four on each side, irregularly spaced and arranged, 
subtending obtuse angles with the midrib, merging 
into the tertiary nervation and forming a network of 
polygonal areolae with fine, short nervilles on the 
cuter borders that extend to and terminate in the ad- 
jacent marginal crenulations. 

This species belongs, biologically, in the same group 
LQ Popdus gZanduZfera Heer,s2 in part, and Populzcs 
r'toolceri Heer,sa both of ,%hich, however, are Tertiary 

*Knowlton, F. H., and Cockerell, T. D. A., in Knowlton, F. H., A 
catalogue of the Mesozoic an6 Cenozoic plants of North America : U. 8. 
Geol. Survey Bull. 696, p. 487, 1919 (=PopuZw, rotundifolia New- 
berry, U. S. Nat. Mus. Proc., vol. 5, p. 506, 1882 [I8831 ; The later 
extinct floras of North America: U. S. Qeol. Survey Mon. 35, p. 51, pl. 
29, flgs. 1--4, 1898. Not Popah8 rotumffoh GritBth, 1847). 

"Newberry, J. S., op. cit. (Yon. 35), p. 52. 
=Heer, Oswald, Flora tertiaria Helvetiae, vol. 2, p. 17, pl. 58, figs. 

6-11 ; pl. 63, flg. 7, Winterthur, 1856. 
" Heer, Oswald, Flora fossilis arctica, vol. 1, p. 137, pl. 21, 5gs. 26, 

16b, 1868. 
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species. Four diverse forms, from the Fort Union 
tormation of Montana, referred to P. gZanduZifera, are 
bepicted by Ward:* one of which (fig. 1) has tripal- 
mate nervation like ours but a different outline, while 
another (fig. 2) is almost identical in outline with 
ours but has quinquepalmate nervation. 

The Cretaceous species to which our specimen ap- 
pears to be most closely related is P o p d w  eZZiptica 
Newberry,s5 from the Dakota sandstone of Nebraska; 
but our species is broader and has a truncate instead 
of a more or less cuneate base. 

Locality: Chignik River, just below Long Bay, 
Alaska Peninsula (original No. 55) ; collected by 
W. W. Atwood and H. M. Eakin in 1908 (lot 5297). 

Populus praelatior Hollick, n. sp. 

Plate 31, Figures 8, 9 

Leaves broadly deltoid, denticulate, 4 centimeters in 
length by 4 centimeters in width across the expanded 
lower part, rather abruptly narrowed above to an 
apiculate apex, rounded below to a truncate or broad- 
cuneate base; nervation tripalmate from the base, 
campto-craspedodrome ; lateral primaries spreading, 
curved upward, branched from the under sides, tho 
branches subhorizontal, camptodrome a short distance 
from the margin, with fine nervilles extending to the 
denticulations ; secondary nerves alternate, subtending 
obtuse angles with the midrib and curving upward. 

This species belongs to the general type of leaf rep- 
resented by P o p d u  htwr Alex. Braun and its varie- 
ties, as depicted by HeerS8 from the Tertiary of 
Switzerland. From these our species differs mostly 
in the minor characters of smaller size and h e r  
denticulations, and it is impossible to escape the con- 
viction that they are very closely related, specifically 
as well as generically. 

Locality: Yukon River, north bank, about 13 miles 
below Melozi telegraph station (original No. 3AH12) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3249). 

Genus POPULITES Viviani, 1833; aoeppert, 185%; 
Lesqnerenx emend., 1874 " I 

The genus PopuZites was founded by Viviani 8s in 
1833, upon a palmately 5-nerved leaf. The name 

*Ward, L. F., Synopsis of the flora of the Laramie group: U. S. 
Geol. Survey Sixth Ann. Rept., p. 550, pl. 33, figs. 1-4, 1886. 

Newberry, J. S., Lyceum Nat. Hist. New York Annals, vol. 9, 
p. 16, 1868 ; The later extinct floras of North America : U. S. Geol. 
Survey Mon. 35, p. 43, pl. 3, figs. 1, 2, 1898. 

*Heer, Oswald, Flora tertiaria Helvetiae, voL 2, .p. 11, pl. 53, 5gs. 
1, 7 ; pl. 64, figs. 2, 6 ; pl. 66, 5gs. 1-4 ; pL 66, @. 1-8 ; pl. 67, figs. 
2, 3, 6, 7, Winterthur, 1866. 

MLesquereux, Leo, The Cretaceous flora : U. 8. -01. Survey Terr. 
Rept., vol. 6, p. 68, pl. 3, flg. 1, 1874. (Type, PopuUtes loncastrimale 
(Lesquereux) Lesquereux, op. cit.=Populus loccoostrfensis Lesquereux, 
Am. Jour. Sci., 2d ser., vol. 48, p. 93, 1868.) 

Viviani, Vincente, Lettre de M. le Professem Viviani B M. Pareto, 
snr lea restes des plantes fossiles trouv& dans lea gypses tertlaires de 
la Straddella, prba Pavie: Soc. gQ1. France Mem.. vol. 1, No. 7, p. 138 
(5), pl. 10 (B), fig. 2 (type P. plraetonts), 1838. 

2'opuZites was also utilized by Goeppert 89 in 1852 as 
a new generic term, founded upon a pinnately nerved 
leaf. Apparently Goeppert was not aware of the 
previous use of the name by Viviani, and a comparison 
of the two generic types, with their accompanying 
descriptions, appears to preclude the possibility that 
Goeppert could have intended to include them in the 
same genus. The name, therefore, should be credited 
tc Viviani by reason of priority of publication and, 
if strictly applied, should include only leaves with 
basilar, cpinquepalmaie nervation and be referred to 
the section of the genus Populus with palmately 
cerved leaves. 

Massalongo 'O in 1858, also apparently unaware of 
Vivianib prior description of the genus Populites, 
credited it to Goeppert and under it described a new 
species, P. gasparing, with pinnate nervation. 

Lesquereux, in 1874, amended the generic description 
and enlarged it so as to include both palmate and sub- 
pinnate nerved leaves, but made no mention of either 
Viviani or Goeppert and erroneously credited the 
genus to Massalongo, although Massalongo himself 
had credited the genus to Goeppert. 

I n  view of these facts, and under a itrict inter- 
pretation and application of the rules of nomencla- 
ture, it may be contended that the generic name 
Populites should be credited to Viviani and relegated 
to synonymy under the genus Popdus, and that a new 
name should be adopted for the genus defined by 
Goeppert and amended by Lesquereux; but the name 
has become so familiar in American paleobotanic 
literature, in connection with a number of well-known 
species of leaves, some of which have been from time 
to time referred to other genera, that considerable 
confusion would result if a new name were tobe added 
to those already in use. Under the circumstances, 
therefore, the name PopzcZites is here retained for the 
genus as separately defined by Viviani and Goepphrt 
and amended by Lesquereux. 

Populites pseudoelegans Hollick, n. sp. 
"- : Plate 35, Figure 2 

Leaf about 10 centimeters in length by 14 centi- 
meters in width, orbicular-reniform, with a rounded, 
curved, truncate base and broadly triangular-dentate 
margin; nervation pinnate-tripalmate, craspedo- 
drome ; midrib straight, thickened below ; secondary 
nerves opposite, leaving the midrib at acute angles 
of divergence on one side and at obtuse angles on the 
other, the lowest pair suprabasilar, simulating lateral 
primaries, with branches on the under sides. 

* Goeppert, H. R., Beitrage zur Tertiarfiora Schlesiens : Palaeon- 
tographim, vol. 2, art. 6, p. 276 (20), pl. 36 (3) ,  fig. 6 (type P. 
p l o t y p h y ~ ) ,  1852. 
a Massalongo, Abramo, in Massalongo and Scarabelli, Studii sulla 

flollr fcmaile e geologla stratigraphica del Senigalliese, p. 250, Imola. 
1858 [18591. 



SALICALES 

This species is very close, specifidally, to certain of 
the forms of Populites aleguns Lesquereux:l from the 
Dakota sandstone of the western United States, and 
differs far less from the broad, dentate form repre- 
sented by Lesquereux's Figure 3, Plate 48, than many 
of the other diverse forms included by Lesquereux in 
the species. I n  fact, it appears impossible that all 
these forms can be specifically identical. 

The exaggerated curvature of the secondary nerves 
on the right side of our specimen is apparently due 
to distortion and hence is not recognized as a normal 
character of the species. 

Locality: Yukon River, north bank, at  Pickart's 
mine (original No. 26) ; collected by W. W. Atwood 
and H. M. Eakin in 1907 (lot 4638). 

Populites pseudolancastriensis Hollick, n. sp. 

Plate 35, Figure 3 

Leaf ovate or oblong, slightly asymmetrical, with a 
broad, shallow, cordate base; margin triangular-den- 
tate above, entire below; nervation pinnate-tripalmate, 
craspedodrome; secondary nerves widely spaced, sub- 
opposite, leaving the midrib at angles of about 40" 
and 45" ; lateral primaries opposite, suprabasilar at a 
distance of 2 millimeters from the base, unequal in 
length, leaving the midrib at obtuse angles of diver- 
gence, slightly flexed on bent at a distance of about 1.3 
centimeters from the midrib, thence ascending more 
obliquely, irregularly branched on the under sides; 
basilar veinlets one on eech side, extending close to and 
following the curve of the margin. 

This species resemblg Populites Zancast&.nsis (Les- 
quereux) Lesquereux '8 very closely, especially the 
specimen depicted by Lesquereux 4s from the Dakota 
sandstone of Minnesota. The asymmetry of our leaf, 
however, is more pronounced than in Lesquereux's 
figure, and the margin is more distinctly dentate. 

As in the other Alaskan species of the genus, the 
secondaries on one side of the midrib (the right side 
in our specimen) and the corresponding lateral pri- 
mary are longer and diverge from the midrib at  more 
acute angles than those on the opposite side, indicat- 
ing that the apex was more or less oblique. 

Locality : Yukon River, north bank, about 1% miles 
above Williams mine (original No. 36) ; collected by 
W. W. Atwood and H. M. Eakin in 1907 (lot 4642). 

Populites vitiformis Hollick, n. ep. 

Plate 34, Figures 2-4 

Leaves petiolate, triangular ovate, somewhat asym- 
metric, with a broad, slightly curved, truncate base 
and an obtuse, oblique apex; margin dentate; nerva- 
tion pinnate-tripalmate, craspedodrome; midrib 
straight; secondary nerves four on each side, subop- 
posite, leaving the midrib at acute angles of diver- 
gence, slightly upward curved at  the extremities; lat- 
eral primaries opposite, suprabasilar, branched on the 
under sides, one somewhat longer, straighter, and 
more ascending than the other. 

This species has an outline similar to that of P o p -  
Ktes Zancastm'd (Lesquereux) Lesq~ereux,4~ from 
the western United States, especially to Lesquereux's 
Figure 4, Plate A ;  but ours is more expanded at the 
base and has a dentate margin. The asymmetry of 
our species is also a distinguishing feature. The apex 
is oblique. The secondaries subtend more acute angles 
with the midrib on one side than on the other, and 
the basal portion of the leaf on that side is more ex- 
tended laterally than on the other. These characters 
give to the leaf an appearance that is suggestive of 
the genus Fitis. 

Localities : Yukon River, north bank, at Fossil Bluff, 
about 6 miles above Nahochatilton (original No. 
2AC238) ; collected by A. J. Collier and Sidney Paige 
in 1902 (lot 2962) (pl. 34, fig. 2). Yukon River, 
north bank, about 13 miles below Melozi telegraph 
station (original No. 3AH12) ; collected by Arthur 
Ilollick and Sidney Paige in 1903 (lot 3249) (pl. 34, 
fig. 3).  Yukon River, north bank, about 12 miles 
below Melozi station (original No. 20) ; collected by 
Mr. W. Atwood and H. M. Eakin in 1907 (lot 4634) 
(pl. 34, fig. 4). 

Populites platanoides Hollick, n. sp. 

Plate 34, Figure 5 ;  Plate 36, Figure 3 

Leaf about 18 centimeters in maximum width across 
the middle, with a broad, rounded, truncate base and 
an irregularly triangular-serrate-dentate margin; 
~!ervation tripalmat'e,' craspedodrome ; midrib appar- 
ently straight, thickened where it merges into the 
petiole; secondary nerves subopposite or opposite; 
lateral primaries obscurely subopposite, slightly 
suprabasilar, branched on the under sides, the upper 

1, p. 10, pl. A, fig. 2, 1893. 
a Lesquereux, Leo, The Cretaceous flora: U. S. Geol. Survey Terr. 

Rept., vol. 6, p. 58, pl. 3, 'fig. 1, 1874 (-Popuius lanoa8ttiemla 
Lesquereux, Am. Jour. Sci., 26 ser., vol. 46, p. 93, 1868). 

ULesquereux, Leo, Minnesata Geol. and Nat. Hist. Survey Final 
Rept., vol. 3, pt. 1, p. 12, pl. 4, dg. 4, 1893. 

a Lesquereux, Leo, Am.  our. Sci., 2d ser., vol. 46, P. 94, 1868; The 
tlora of the Dakota group : U. )II. Geol. Survey Mon. 17, p. 47, pl. 48, dg. 
3, 1892 ; Minnesota Qeol. and Nat. Hist. Survey Final R e ~ t . .  vol. 3. ot. 

Lesquereux, Leo, The Cretaceous dora: U. S. Geol. Survey Teri. 
Rcpt., vol. 6, p. 58, pl. 3, fig. 1, 1874 ; Minnesota Geol. and Nat. Hist. 
Survey Final Rept., vol. 3, pt. 1, p. 12, pl. A, fig. 4, 1893 (=Popu& 
lancastrieflsis Lesquereux, Am. Jour. Sd., 2d ser., vol. 46, p. 93, 
1868). 

branches branched, the lower ones simple and simu- 
lating the 
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These fragmentajry specimens are strikingly similar 
to Plartamw? d i i  Kn~wlton,'~ f r o p  the Upper Cre- 
taceous of Montana, especially the basal portion of the 
leaf represented by our Figure 5, Plate 34, which is 
almost identical with Knowlton's' Figure 4.   he^ 
each have the same broad, rounded, truncate base 
with dentate margin and the same abnornially thick- 
ened upper part of the petiole. So far as size is con- 
cerned a comparison of the figures is misleading, for 
the reason that Knowlton's figures represent only the 
smaller leaves, as indicated by the description, in 
which it is stated that they range from 4 to 11 centi- 
meters in width. The question in connection with the 
generic reference can not be satisfactorily answered 
unless more perfect specimens are available for criti- 
cal examination; but in so far as the visible char- 
acters are concerned the specimens depicted might 
belong to either ~4ulEtes or Plmtaunncs. 

Localities: Yukon River, north bank, about 17 
miles above Nahochatilton (original No. 2AC236) ; 
collected by A. J. Collier in 1902 (lot 2963) (pl. 34, 
fig. 5). Yukon River, north bank, about 12 miles be- 
low Melozi telegraph station (original No. 20) ; col- 
lected by W. W. Atwood and H. M. Eakin in 1907 
(lot 4634) (pl. 36, fig. 3). 

Populites spatiosus Hollidr, n sp. 

Plate 32, Figures 1, 2 

Leaf reniform-orbicular, about 11 centimeters In 
length by 19 centimeters in width across the middle, 
with a broad, curved, truncate base and a blunt apex; 
margin undulate or triangular-dentate except a t  the 
base; nervation tripalmate; secondary nerves four on 
each side, subopposite below, alternate above, subparal- 
lel, leaving the midrib at  angles of about 40" and ex- 
tending almost straight to  the margin, the upper ones 
simple, the lower ones branched toward the extremities, 
the branches leaving the-secondaries at  acute angles, 
the secondaries and their branches craspedodrome; 
lateral primaries slightly suprabasilar, leaving the 
midrib at angles of about 45", curving upward, with 
one or more branches on the upper sides toward the 
extremities and six or more on the under sides that 
rubtend acute angles of divergence and are branched 
toward their extremities in a similar manner, the 
Branches and bianchlets craspedodrome; tertiary ner- 
vation well defined, bent upward and outwa~d 

' throughout, forming flexed quadrangular and polyg- 
onal areolae. - ,  

This species, except that the margin is dentate, 
somewhat resembles the larger forms of Populites 

-- 

~Knowltou,  F. H., Flora of the Montana formation: U. 5. Geol. 
Survey Bull. 163, p. 14, p1. 2, flgs. 1 4 ,  1900. 

Zitigioaus (Heer) Lesq~ereux,'~ especially his Figure 5 
on Plate 8, and it may be identical with the variety 
cierrticuZat~:~ which he names but does not figure, and 
m connection with which he remarks : " I have seen 
* * * a number of leaves with dentate borders. 
u * * They appear to constitute a variety of the 

species." 
Localities : Yukon River, north bank, about 13 miles 

below Melozi telegraph station (original No. 3AH12) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3249) (pl. 32, fig. 1). Yukon River, north bank, 
about 17 miles above Nahochatilton (original No. 
2AC236) ; collected by A. J. Collier and Sidney Paige 
in 1902 (lot 2963) (pl. 32, fig. 2). 

Populites? captiosus Hollick, n. sp. 

Plate 36, ~igui-e 2 

Leaf apparently ovate, about 12 centimeters in 
length by 11 centimeters in width, with a broad, 
slightly curved, entire, truncate base ; margin remotely 
and bluntly undulate-dentate; nervation tripalmate, 
craspedodrome; midrib straight, conspicuously thicli- 
ened below; secondary nerves subparallel, four or more 
on each side, opposite or approximately so, extending 
upward at  acute angles of divergence from the midrib; 
lateral primaries subopposite, suprabasilar a t  a dis- 
tance of 6 millimeters from the base of the leaf, with 
branches on the under sides that extend almost hori- 
zontally to the margin, the upper ones occasionally 
forked toward the extremities, the lower one on each 
side branched on the under side; basilar veinlets sim- 
ple, two on each side, leaving the midrib at  right 
angles and ultimately bending downward. 

This leaf is apparently inequilateral, as indicated by 
the more oblique angles of divergence of the second- 
aries on one side of the midrib than on the opposite 
side. It apparently belongs in the same generic cate- 
gory with the other palmately nerved leaves here re- 
ferred to Popzlfites, and it also has a superficial re- 
semblance to Platms and O'issus. An imperfect 
specimen, however, may present s deceptive appear- 
ance, and hence the generic designation is questioned. 

Locality: Yukon River, north bank, about 12 miles 
below Melozi telegraph station (original No. 20) ; 
collected by W. W. Atwood and H. M. Eakin in 19b7 
(lot 4634). 

WLesquereux, Leo, The flora of the Dakota group : U. S. Geol. Survey 
Mon. 17, p. 48, pl. 7, Ag. 7 ; pl. 8, flg. 6 ; pl. 46, flg. 6 ; pl. 47, fig. 1, 
1892 (=Populua litigioaa Heer, in Capellini, J., and Heer, O., Lea 
phyllites cretacees du Nebraska: Soc. belv. sci. net. Nouv. mem., vol. 
22, No. 1, p. 13, pl. 1, flg. 2, 1866). 

4TPopulites Utigiosua dentiuulata (Lesquereux) Knowlton, A cata- 
logue of the Mesozoic and Cenozoic plants of North America: U. S. 
Geol. Survey Bull. 696, p. 482, 1919 (==PoptZus litigioaus dent$culada 
Lesquereux, The flora of the Dakota group: U. 5. Geol. Survey Mon. 
17, p. 47, 1892). 
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Populites mirpbilis Hollick, n. sp. 

Blate 33 

Leaf large, of unknown shape and dimensions, 
coarsely triangular dentate, the teeth broad and bldnt, 
with shallow sinuses between ; nervation pinnate ( ? ) , 
craspedodrome ; midrib strong ; secondary nerves 
stout, flexuous, widely spaced, arranged in suboppo- 
site pairs, those on one side leaving the midrib some- 
what more obliquely than those on the opposite side; 
tertiary nervation relatively fine, consisting of 
branches from the under sides of the lower secondaries 
toward the extremities, and curved or angled nervilles 
that form a network of polygonal areolae throughout 
the lamina. 

This fragment is referred to the genus PopuZites 
because of the character of the dentition in combina- 
tion with the apparent asymmetry of the leaf. $0 far 
as can be seen the secondary nervation is pinnately 
arranged throughout, but the basal part of the leaf is 
missing, and it is possible that the lowest pair of 
secondaries may have a subpalmate arrangement. The 
midrib is slightly curved to the left in our specimen, 
2nd on that side the secondary nerves subtend more 
obtuse angles with the midrib than those opposed to 
them. The latter are more extended, so that the 
extremity of the third one from the apex occupies 
about the same relative position as that of the second 
one on the opposite side, and so on. The indications 
are that one side of the leaf (the right side in our 
specimen) was more broadly rounded in outline than 
the other. 

Our specimen is ruptured in three places through 
the middle, and the adjacent parts are laterally dis- 
placed. It is evident that if the midrib were restored 
to its original condition the curvature would be more 
pronounced and the asymmetry of the leaf morc 
obvious. 

Locality: Yukon River, north bank, about 12 miles 
below Melozi telegraph station (original No. 3AHll) ; 
collected by Arthur ~ o l l i c k  and Sidney Paige in 1903 
(lot 3248). 

Order XYRICALES 

Baldly XYRICACEAE 

Genus XXRICA Linnaeus 

the marginal characters the* leaflets agree very closely 
with our specimen, which, to judge by the character 
of its nervation, may pr6l)erly be rqgarded as a species 
of Myrica. Unfortunately, however, the nervation 
is not shown in Newberry's figure, and in the descrip- 
tion he merely says " nervation delicate "; hence a 
comparison of these characters is not feasible. The 
secondary nervation of the Alaska leaf may be de- 
scribed as simply pinnate, fine, almost straight, sub- 
parallel, reticulated toward the extremities, forming 
elongated polygonal areolae with delicate nervilles 
extending to the dentitions. 

So far as I am aware ours is the only recorded 
specimen that has been even provisionally referred 
to or compared with Newberry's species. 

Locality: Yukon River, north bank, about 13 miles 
below Melozi telegraph station (original No. 3AH12) ; 
collected by Arthur HaiJiak and Sidney Paige in 
1903 (lot 3249). 

Order JUGLANDALES 

Pamily JU,GLANDACEAE 

Genus JUGLANS Linnaeus 

Juglans arctica Heer 
< .  

Plate 35, Figures 5, ti 

Juglnna wctica Heer, Die fossile Flora GrSnlands, erster 
Theil: Flora fossilis arctica, vol. 6, pt. 2, p. 71, p1. 40, 
lig. 2; pl. 41, fig. 4c; pl. 42, Ags. la, Ib, 2a, 2b, 3 ; pl. 43, 
fig. 3, 1882. 

A considerable variety of leaf forms have been in- 
cluded in this species,byrI&er and subsequent writers; 
in fact, Heer's Figure 2, Plate 40, which under the 
generally accepted rules of nomenclature may be 
taken as the specific type, differs so widely from the 
figures that follow that these might be considered 
specifically distinct. 

I n  one or another of its forms the species has been 
recognized in the Dakota sandstone of Kansas by Les- 
quereux; 48 in the Raritan formation of New Jersey 
by Newberry; 49 in the Magothy formation of Staten 
Island and Long Island, fi , a,3- *,., N. Y., Block Island, R. I., 
and ~ a r t h a s ' v i n e ~ a r d ,  ~ a s s . , ' b y  Hollick; 50 and in 
the Tuscaloosa and allied formations of Alabama, 
Georgia, South Carolina, and North Carolina by 

Myrica? trifoliata Newberry? I Berry.51 
Plate 31, Figure 10 

diyrim? trifoliota Newberry, The later extinct floras of North 
America: U. 8. Qeol. Survey Mon. 35, p. 37, pl. 14, 
fig. 2, 1898. 

This species, described and figured by Newberry 
from the Dakota sand$tone of New Mexico, is repre- 
sented by a trifoliolate, leaf, and the. generic designa- 
tion is questioned by the author. I n  outline and in 

Lesquereux, Leo, The flora of the Dakota group : U. 5. Geol. Survey 
Mon. 17, p. 68, pl. 19, flg. 3 ;  pl. 39, fig. 5, 1892. 

"Newberry, J. S., The flora of the Amboy clays: U. S. Geol. Survey 
Man. 26, p. 62, pl. 20, flg. 2, 1895 [18961. 
" Hollick, Arthur, The Cretaceous flora of southern New Pork and 

New England: U. S. Geol. Survey Mon. 50, p. 54, pl. 9, flga. 6-8, 1906; 
New York Bot. Gard. Bull., vol. 8, p. 157, pl. 164, flgs. 3-4, 1912. 

SIBerry, E. W., The Upper Cretaceous and Eocene floras of South 
Carolina aud Georgia: U. S. Geol. Survey Prof. Paper 84, p. 30, pl. 8, 
figs. 1, 2, 1914; Upper Cretaceoug,floc+s of the eastern Gulf region in 
Tennessee, Mississippi, Alabama, and Seorgia : U. S. Geol. Survey Prof. 
Paper 112, p. 73, 1919. 
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Localities: Yukon River, north bank, a t  Pickart's 
mine (original No. 26) ; collected by W. W. Atwood 
and H. M. Eakin in 1907 (lot 4638) (pl. 35, fig. 5). 
Yukon River, north bank, about 5 miles above Louden 
station [Nahochatilton] (original No. 22) ; collected 
by W. W. Atwood and H. M. Eakin in 1907 (lot 4635) 
(pl. 35, fig. 6). 

Oenns HICORIA Rafineaque 

Hicoria duriuscula Hollick, n. sp. 

Plate 34, Figure 1 

Leaflet inequilateral, lanceolate-ovate, narrowed at 
the base, coriaceous or rugose; midrib slightly curved 
at the base; secondary nerves numerous, the lower ones 
opposite, the upper ones subopposite, leaving the mid- 
rib a t  acute angles of divergence, curving upward 
along the borders, where they merge into and connect 
with the tertiary nerves that extend to the denticula- 
tions in the upper part of the margin. . 

This leaf agrees almost exactly with the description 
and figure of Jzlgtlans coZoraden& Lesquereux MS., 
Knowlt0n,6~ from the Vermejo formation ~f south- 
eastern Colorado. Our specimen is apparently some- 
what broader, but as both specimens are imperfect an 
exact comparison is not ~ossible. The margin in each 
is denticulate, at least in the upper part, although in 
Knowlton's figure the denticulations are indicated as 
somewhat larger than in ours. In the discussion of 
this species Knowlton suggests comparison with cer- 
tain figures of the leaves of Juglam rztgosm Lesque- 
r e ~ x , 6 ~  but the comparison does not appear to be well 
chosen, as most of the leaves of this species are quite 
different in shape, and all have entire margins. 

Locality: Coal mine in Coal Bluff, Herendeen Bay, 
Alaska Peninsula (original No. 31); collected by 
117. W. Atwood and H. M. Eakin in 1908 (lot 5185). 

Order BAGALES 

Family BETULACEAE 

Genua BETULA Linnaeus 

Betula beatricina conformis Hollick, n. var. 

Plate 35, Figure 4 

Leaf 4.5 centimeters in length by 3.4 centimeters in 
width across the middle, rhomboid-elliptical, tapering 
to base and apex, sharply dentate from the middle up- 
ward, entire below; nervation simply pinnate, cras- 
pedodrome ; midrib straight ; secondary nerves six on 
each side, arranged in opposite or subopposite pairs, 

~Knowlton, F. H., in Lee, W. T., and Enowlton, F. H., Geology and 
paleontology of the Raton Mesa and other regions in Colorado and 
New Mexico: U. S. Geol. Survey Prof. Paper 101, p. 255, pl. 36, fig. 
1, 1917. 

sslesquereux, Leo, The Tertiary flora: U. S. Geol. Survey Terr. 
Rept., vol. 7, p. 286, pl. 54, figs. 5, 141; pl. 50, flgs. 1-9; pl. 51, Bgs. 
1, 2, 4, 1878. 

leaving the midrib a t  acute angles of divergence, the 
lower ones with one or more branches from the under 
sides toward the extremities. 

This leaf differs so little from Betula beatricim 
Le~quereux,6~ from the Dakota sandstone of Nebraska, 
that it might be regarded as specifically identical. It 
appears, however, to be broader, relative to its length, 
with dentition that is sharper and more serrate than 
in the specific type. It resembles Lesquereux's Fig- 
ure 4 on Plate 30 more nearly than it does his Figure 
5 on Plate 5 and more nearly than his two figures 
resemble each other. 

Comparison is also suggested with Betzlla atavina 
Heer,s6 from the Patoot beds of Greenland, and with 
one of the forms of BetuZites snozoii Le~quereux ,~~  
from the Dakota sandstone of Kansas. 

Locality: Yukon River, north bank, about 8 miles 
below Kaltag (original No. 35) ; collected by W. W, 
Atwood and H. M. Ealnin in 1907 (lot 4640). 

Oenns BETULITES Ooeppert 

Betulites rugosus apiculatus Hollick, n. var. 

Plate 36, Figure 1 

Leaf orbiculate-ovoid, 6.5 centimeters in length by 
about the same in width across the middle, denticulate, 
apiculate at  the apex, rounded to a short, truncate 
base; petiole 1 centimeter or more in  length; nervation 
pinnate, craspedodrome; secondary nerves seven on 
each side of the midrib, subopposite, parallel, leaving 
the midrib at angles of about 40°, the upper ones 
simple, the lower ones branched toward their extremi- 
ties on the under sides, the basal pair with seven or 
Inore branches on the under side. 

This well-defined leaf is difficult to differentiate sat- 
isfactorily from one or another of the many species 
and varieties that have been described and figured 
under the genus Betdites, especially B. westii re&- 
f& Lesquereux and B. r m p m  Lesquereux,"* 
from the Dakota sandstone of Kansas. It hardly ap- 
pears to be worthy of specific rank, and yet its pro- 
rlounced apiculate apex serves to distinguish it from 
the other leaf forms with which i t  is evidently closely 
allied. I n  the circumstances I have thought it best to - 
rzgard it as a variety of the species which it ap- 
proaches more nearly in other characters. 

Locality: Yukon River, north bank, about 8 miles 
below Kaltag (original No. 35) ; collected by W. W. 
Atwood and H. M. Eakin in 1907 (lot 4640). 

* Lesquereux, Leo, Am. Jour. Sci., 2d ser., vol. 46, p. 95, 1868 : The 
Cretaceous flora: U. 8. Geol. Survey Terr. Rept., volr 6, p. 61, pl. 5, 
a. 6: pl. 30, a. 4, 1874. 

SHeer, Oswald, Die fossile Flora GrGnlanda, zweiter Theil: Flora 
fonsilis arctica, vol. 7, p. 22, pl. 65, flgs. 8, 21b, 1883. 

WUsqnereux, Leo, The flora of the Dakota group : U. S. Geol. Sur- 
vey Mon. 17, p. 64, pl. 5, flg. 2, 1892. 

R Idem, p. 62, pl. 5, fig. 5. 
=Idem, p. 65, pl. 6, figs. 3-5. 
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Qenus -8 Gaertner 

Alnus pyramidalis Hollick, n. sp. 

Plate 85, Figure 4a 

Leaf pyramidal, 3 centimeters in length by 2 centi- 
meters in width at a distance of about 6 millimeters 
above the base, tapering above to a wedge-shaped apex 
and rounded below to a broad, truncate base; margin 
triangular-serrate-dentate; nervation pinnate, cras- 
pedodrome; upper secondary nerves straight, parallel, 
opposite; lower two pairs subopposite; basal pair 
curved upward, with upward-curved branches on the 
under sides. 

This well-defined little leaf appears to be different 
from any heretofore described fossil species. I t  some- 
what resembles the living A h  rubra; Bongard, of the 
Pacific coast, but the dentition is apparently simple. 
The base, while described as truncate, appears to be 
obscurely cordate. 

Locality: Chignik Bay, about 2 miles northeast of 
Alaska Packers Association cannery, Alaska Peninsula 
(original No. 958) ; collected by T. W. Stanton in 1904 
(lot 3521). 

Family FAQACEAE 

Genus QUERCUS Linnaeus 

Quercus pseudomarioni Hollick, n. sp. 

Plate 29, Figur'e 2a ; Plate 36, Figure 4 

Leaves elliptical, cungate at the base, 7.5 centimeters 
in length by 3.75 centimeters in width across the mid- 
dle; margin undulate .or crenate-dentate; nervation 
simply pinnate, craspedodrome ; secondary nerves sub- 
parallel, the upper ones leaving the midrib at angles 
of about 45", the lower ones leaving the midrib suc- 
cessively at more obtuse angles and curving down- 
ward, all extending to and terminating in the mar- 
ginal crenulations. 

In  these leaves the base is cuneate and the two sides 
of the leaf are unequal. The secondaries on one side 
are straighter and with a more acute angle of diver- 
gence from the midrib than those on the opposite side, 
the lower of which becbme almost horizontal. 

Our specimens appear to represent merely a large 
form of some one or another of the species described 
under the names Q u q w  d n i  H~eer,"~ Q. joh -  
strmpi Heer,BO and Q. h g e a m  Heer,B1 from the Patoot 
beds of Greenland, all af which might well be included 
under a single specific name. 

Another figure, representing the upper part of what 
is apparently an oak leaf larger than ours, from the 
Raritan formation (" Amboy clays ") of New Jersey, 

mEeer, Oswald, Die fossile Flora GrSnlands, zweiter Theil: Flora 
fossilis arctica, vol. 7, p. 23, pl. 56, flgs. 1-8, 1883. 

-Idem, p. 24, pl. 56, figs. 7-9, 9b, 10, 11, Ilb, 12a. 
Idem, p. 24, pl. 56, flgu. 13a, 14, 15. 

was tentatively referred by Newberrye2 to Qwcu8 
johmtrupi, but the identity of this figure with that 
species or with either of the other two allied species 
is very obscure as compared with the similarity of 
ours. 

Locality: Chignik River, just below Long Bay, 
a a s k a  Peninsula (original No. 55) ; collected by 
IV. W. Atwood and H. M. Eakin in 1908 (lot 5297). 

Quercus chignikensis Hollick, n. sp. 

Plate 37, Figure 3 

Leaf elliptical-ovate, 3.8 centimeters in length by 
1.2 centimeters in maximum width, tapering to the 
apex, broadly cuneate or truncate at  the base, coarsely 
and sharply crenate-serrate-dentate; nervation simply 
pinnate ; lower secondary nerves leaving the midrib at 
obtuse angles of divergence, upper ones at acute angles, 
each nerve craspedodrome to one of the dentitions. 

This oak is similar to the type represented by the 
Tertiary species Quercxs subrobur Goeppert 6a and the 
living Quercus tomientezla Engelmann of the Califor- 
nia coastal islands. I t  presents a different aspect to 
that of any Cretaceous species of Qmcu8 heretofore 
described, and its occurrence in Alaska appears to be - - 
limited td the Chignik Bay region. 

Locality: Chignik Bay, about 2 miles northeast of 
Alaska Packers Association cannery, Alaska Peninsula 
(original No. 958) ; collected by T. W. Stanton in 
1904 (lot 3521). 

Quercus paleoilicoides Hollick, n. sp. 

Plate 37, Figures 4, 5 

Leaves 10 centimeters in length by 5.7 centimeters 
in width at about 2.5 centimeters above the base, 
lanceolate, with a broad, almost horizontal, truncate 
base; margin coarsely and acutely triangular dentate; 
nervation simply pinnate, craspedodrome; secondary 
nerves numerous, subparallel, mostly opposite or sub- 
opposite, the lower ones diverging from the midrib 
at right angles, the upper ones successively at angles 
more acute, each one terminating in one of the teeth; 
tertiary nervation at approximately right angles to 
the secondaries throughout, forming a series of rec- 
tangular areolae. 

This species clearly belongs in the genus Q w r m  
and to the same group as Q. a p . u i s e x ~  Saporta,B4 
from the Tertiary of France, from which it differs, 
principally, in the truncate base and in the more obtuse 
angles of divergence of the secondary nerves. If the 

=Newberry, J. S., The flora of the Amboy clays : U. S. Geol. Survey 
Mon. 26, p. 69, pl. 19, 5g. 7, 1895 118961. 

Goeppert, H. R., Deutsche geol. Gesell. Zeitschr., vol. 4, p. 491, 
1852 ; Die tertilre Flora von Schossnitz in Schlesien, p. 16, pl. 7, flgs. 
7-10, GBrlitz, 1855. 
a Saporta, Gaston de, Annales sci. nnt., s6r. 7, Botanique, voL 14 

p. 14, pl. 3, flgs. &7, 1889. 
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~iervation were not well defined the features of the 
outline and dentition of the leaves might readily cause 
them to be referred to either Myrica or Ilea: or Bonk- 
sitm, as may be realized by comparison with Myrica 
a&ata (Saporta) S a p ~ r t a , ~ ~  a species that the author 
previously referred, in succession, to Qwm and 
Bankdes.  An interesting comparison may also be 
made with Ilea bnighkkefolia Lesquereux,B6 in which 
the surficial appearance is strikingly suggestive of the 
same general type of leaf. 

Locality: Chignik Bay, Alaska Peninsula, about 2 
miles northeast of Alaska Packers hociat ion cannery 
(original No. 958) ; collected by T. W. Stanton in 
1904 (lot 3521). 

Quercus turbulenta Hollick, n. sp. 

Plate 38, Figure 3 

Leaf narrowly ovate-lanceolate, about 12 centi- 
meters in length by 4.5 centimetsrs in maximum 
width, rounded at the base, triangular-denticulate ex- 
cept in the extreme lower part; nervation pinnate, 
craspedodrome ; secondary nerves irregularly disposed, 
diverging from the midrib at  acute angles, the upper 
ones occasionally branched above or merged into con- 
necting tertiary nerves with fine nervilles terminating 
in the denticulations. 

This leaf is di6cult to assign generically, but its 
general features are suggestive of QWCUS iplgzamdina 
Heer,B7 from the Tertiary beds of the Atane region, 
Greenland, which differs from our specimen, however, 
in having a somewhat more tapering base and gen- 
erally coarser dentition; but they apparently belong 
together, in the same generic category. 

Locality: Coal mine in Coal Bluff, Herendeen Bay, 
Alaska Peninsula (original No. 31) ; collected by 
W. W. Atwood and H. M. Eakin in 1908 (lot 5185). 

Quercus eamesi Trelease? 

Plate 35, Figure 1 

Quemue cameaC Trelease, Brooklyn Bot. Gard. Mem., vol. 1, 
p. 499, 1918 (= Q. salidfolia Newberry, Lyceum Nat. 
Hist. New Pork Annals, vol. 9, pt. 24, 1868; The later 
extinct floras of North America: U. S. GeoL Survey 
Mon. 35, p. -77, pl. 1, fig. 1, 1898. Not Q. salicifolia NQ, 
1801 ) . 

This leaf agrees in general characters with the de- 
scription and figure of Newberry's species from the 
Dakota sandstone of Nebraska; but the type of leaf 
represented by the species is so common that only 
perfect specimens, with all critical characters pre- 
served, are satisfactory for positive identification, and 

Saoorta. Gaston de. Annales sci. nat.. sdr. 5. Botaniaue. vol. 18. - .  
p. 126=[281,' pl. 6, fig. 2; 1873. 

Lesquereux, Leo, The Cretaceous and Tertiary floras: 0. S. Geol. 
Survey Terr. Rept., vol. 8, p. 188, pl. 40, flgs. 4, 6, 1883. 

Q Heer, Oswald, Die fossile Flora Granlands, zweiter Theil: Flora 
fossilis arctica, vol. 7, p. 89, pl. 71, flg. 19 : pl. 74, &s. 4-77; p1. 76, 
fig. 12: pl. 102, flg. Oa, 1888. 

it is probable that severai shilar Upper Cretaceous 
leaf forms, referred to species in the genera Sdb, 
Myrtca, etc., may be referable to one and the same 
species, as, for example, Sdb pacifica Dawson,B8 
from Vancouver Island; SaZh foliosa Newberry,BB 
from New Mexico ; and certain of those included under 
M-a lo?aga (Heer) Hger,7O from the Atane beds of 
Greenland. 

It is almost certain that our specimen is identical 
with some one or ahother of these species, and inas- 
much as it appears to resemble the genus Q w c u s  
and to compare closely with Newberry's species under 
that genus, at least a provisional reference to Quercus 
seems to be justified. 

Locality: Yukon River, north bank, about 13 miles 
below Melozi telegraph station (original No. 3AH12) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3249). 

Genus DRYOPHYLLUM Debey 

Dryophyllum bruneri Ward 

Plate 38, Figure 2 

Dryophyllum bruneri Ward, Synopsis of the flora of the 
Laramie group: U. S. Geol. Survey Sixth Ann. Rept, 
p. 551, pl. 37, flgs. 6-8, 1886; Types of the Laramie 
flora: U. S. Geol. Survey Bull. 37, p. H, pl. 10, figs. 
5-8, 1887. 

There can be but little doubt of the identity of 
our specimen 'with Ward's species from the Upper 
Cretaceous (Mesaverde formation) of Wyoming, the 
only difference being that the Alaska specimen is 
somewhat larger. 

The same species is also described and figured by 
Knowlton71 from the Vermejo formation of south- 
eastern Colorado. 

Locality: Coal mine in Coal Bluff, Herendeen Bay, 
Alaska Peninsula (original No. 31) ; collected by 
JV. W. Atmood and H-tM. Eakin in 1908 (lot 5185). 

$ 8  . 
Ulmus oblongifolia Hollick, n. sp. 

Plate 37, Figure 1 

Leaf oblong-elliptical, 3.25 centimeters in length by 
1.75 centimeters in width across the middle, rounded 

WDawson, J. W., Roy. Soc. Canada Trans., vol. 1, sec. 4, p. 26, pl. 
7, flg. 24, 1882 [18831. 

@Newberry. J. S., The later extinct floras of North America : U. S. 
Geol. Survey Mon. 35, p. 57, pl. 13, flgs. 5, 6, 1898. 

Heer, Oswald, Die fossile Flora Granlands, erster Theil: Flora 
fossilis arctica, vol. 6, pt. 2, p. 65, pl. 18, flg. 9b; pl. 29, flgs. 15-17; 
pl. 33, flg. 10; pl. 41, a s .  4b, 46, 1882 (=ProteoWee longue Heer, 
Die Kreide-Flora der arctischen Zone: Idem, vol. 3, No. 2, p. 110, pl. 
29, 5g. sb; pl. ai, figs. 4, 5, 1874). 

nKnowlton. F. H., in Lee, W. T., and Knowiton, F. H., Geology 
and paleontology of the Raton Mesa and other regions in Colorado and 
New Mexico: U. S. Geol. Survey Prof. Paper 101, p. 259, pl. 58, fig. 
5, 1917. 
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above and terminating in an apiculate apex, rounded 
to the base on one side, cuneate on the other; margin 
finely serrate-dentate; nervation pinnate; craspedo- 
drome; secondary nerves alternate, subparallel, leav- 
ing the midrib at  more acute angles of divergence on 
one side than on the other, mostly forked a t  the ex- 
tremities, the two lower ones curved or flexed, with 
subhorizantal branches from the under sides. 

This leaf is somewhat suggestive of the Tertiary 
species U h t w  sorbifolia: Goeppert T2 in its outline, but 
the nervation is more irregular, ascending, and 
flexuous. 

Locality: Chignik Bay, Alaska Peninsula, about 2 
miles northeast of Alaska Packers Association cannery 
(original No. 958) ; collected by T. W. Stanton in 
1904 (lot 3521). 

Ulmus alnoides Hollick, n. sp. 
i 

Plate 38, Figure 4 
- Leaf oblong-obovate, 12 centimeters or more in 
length by 5.5 centimeters in maximum width, broadest 
above the middle, narrowed below fa a rounded, trun- 
cate, obscurely inequilateral base ; margin irregularly 
serrate-dentate; midrib slightly curved; nervation 
pinnate, craspedodrome; secondary nerves numerous, 
leaving the midrib at acute angles, the lower ones 011 

one side of the leaf slightly spreading and branched 
toward their 'exhemiths, all craspedodrome to the 
larger teeth, the branches terminating in the smaller 
intermediate teeth. 

This strongly defined leaf is apparently an Ulmus, 
but it possesses features suggestive of the Betulaceae, 
like the Tertiary species Ulmw carpirwides G~epper t . ?~  
I n  fact, the resemblance of our specimen to Cmpinus 
is perhaps more striking than it is to AZnw, but the 
,prior publication of Goeppert's name, indicative of this 
resemblance, precludes its application to our species. 
There is, apparently, no known Cretaceous species 
with which it may be even remotely compared. 

Locality : Coal mine in Coal Bluff, Herendeen Bay, 
Alaska Peninsula (original No. 31) ; collected by 
W. W. Atwood and H. M. Eakin in 1908 (lot 5185). 

Family YOBACEAE 

Genus BICUS Linnaens 

Ficus lesquereuxii lata Hollick, n. var. 

Plate 40, Figure 1 

Leaf lanceolate, about 14 centimeters in length by 4 
centimeters in width just below the middle, tapering 
to both ends; midrib slender above, slightly thickened 

'"Goeppert, H. R., Deutsche geol. Gesell. Zeitschr., vol. 4, p. 492, 
1852; Die tertiiire Flora von Schossnitz in Schlesien, p. 30, pl. 14, fig. 
10, Giirlitz, 1855. 

?' Goeppert, M. R ,  Die tertiiire Flora von Schossnitz in Schlesien, 
p. 28, pl. 13, figs. 4-9 ; pl. 14, fig. 1, Garlitz, 1855. 

in the lower part; nervation pinnant, camptodrome; 
secondary nerves irregularly disposed, the lower ones 
leaving the midrib a t  acute angles, the upper at  more 
obtuse angles of divergence, all curving upward, thin- 
ning out and merging into connecting tertiary nervilles 
close to the margin. 

This leaf differs from the leaf from the Dakota 
sandstone of Kansas described and figured by Les- 
quereuxT4 under the name P h s  berthozlcli (not F. 
ber thod i  Lesquereux, 1888) merely in its slightly 
greater width. It is suggestive of FiaGs krausiana 
Heer:5 but the midrib is more slender throughout, and 
the secondary nerves are more ascending than in that 
species. It is, however, very similar in its secondary 
nervation to the specimen referred to F. 7crawiam.z by 
H o l l i ~ k , ~ ~  from the Magothy formation of Marthas 
Vineyard, Mass., which, however, has the characteris- 
tic thick midrib that serves to differentiate it from 
the present form. 

Locality: Yukon River, north bank, about 6 miles 
above Nahochatilton (original No. 3AH16) ; collected 
by Arthur Hollick and Sidney Paige in 1903 (lot 
8252). 

Ficus daphnogenoides (Herr) Berry 

Plate 39, Figures 3-5 

Ficus daphnog,enoides (Heer) Berry, Torrey Bot. Club Bull.. 
vol. 32, p. 329, pl. 21, figs. 1-6, 9, 13, 14, 1905. 

Proteoides daphnogm'des Heer, in Capellini, J., and Heer, 
O., Les phyllites cr6tacCes du Nebraska: Soc. helv. sci. 
nat. Nouv. mem., vol. 22, No. 1, p. 17, pl. 4, figs. 9, 
10, 1866. 

It is possible that two species are included in these 
spec'imens-the smaller ones representing Proteoides 
daphnogenoides as originally described by Heer, and 
the larger one representing Picus proteoides Les- 
quereux; 71 but Berry has relegated all such leaf forms 
to a single species of F i m ,  under the original specific 
name, and this rearrangement of the species is ac- 
cepted, without discussion, on account of its conven- 
ience. On this conception of the species its geo- 
graphic distribution would include the Upper Cre- 
taceous of the Atlantic Coastal Plain region from 
southern New England to North Carolina, Alabama, 
Texas, and Alaska. 

Localities : Yukon River, north bank, about 13 miles 
below Melozi telegraph station (original No. 3AH12) ; 
collected by Arthur Hollick and Sidney Paige in  1903 

74 Lesquereux, Leo, The flora of the ~ h k o t a  group: U. S. Geol. Sur- 
vey Mon. 17, p. 78, pl. 12, fig. 3, 1892 (=Ficus  Zesqlcerewli Knowiton, 
A catalogue of the Cretaceous and Tertiary plants of North Ameriea: 
U. S. Geol. Survey Bull. 152, p. 102, 1898). 

7s Heer, Oswald, Beitrage zur Krelde-Flora ; 1, Flora VOII Moletein 
in Mihren : Soc. helv. sci. nat. Nouv. mem., vol. 23, No. 2, p. 15, pl, 5, 
figs. 3-8, 1869. 

"Hollick, Arthur, The Cretaceous flora of southern New York and 
New England : U. S. Geol. Survey Id'on. 50, p. 58, pl. 10, flg. 1, 1906. 

77 Lesquereux, Leo, The flora of, bhe Dakota grnup : U. 5, GeQ1. Wrvey 
Mon. 17, p. 77, pl. 12, fig. 2, 1892. 
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(lot 3249) (pl. 39, figs. 3 4 ) .  Yukon River, north 
bank, about 14 miles below Melozi telegraph station 
(original No. 3AH13) ; collected by Arthur Hollick 
and Sidney Paige in 1903 (lot 3250) (pl. 39, fig. 5). 

Ficus laurophylla Lesquereux 

Plate 40, Figure 2 

Ficus laumghyllum Lesquereux, U .  S. Geol. and Geog. Survey 
Terr. Ann. Rept. for 1874, p. 342, pl. 5, fig. 7, 1876. 

F h s  laurophylk Lesquereux, The Cretaceous and Tertiary 
floras; U. S. Geol. Survey Terr. Rept., vol. 8, p. 49, pl. 
1, figs. 12-13, 1883. 

LaurophyWum retiolclatzkm Lesquereux, U .  S .  Geol. and Geog. 
Survey Terr. Ann. Rept. for 1872, p. 425, 1873; The 
Cretaceous flora; U. S. Geol. Survey Terr. Rept., vol. 
6, p. 76, pl. 15, flgs. 4, 5, 1874. 

Ficus rsticulata (Lesquereux) ~ o l l i c k ,  in Newberry, The later 
extinct floras of North America: U. S .  Geol. Survey 
Mon. 35, p. 88, pl. 12, figs. 2, 3, 1898. Not Ficus reti- 
culata Thunberg, 1786. 

There can hardly be any question as to the identity 
of this leaf with Lesquereux's species from the Dakota 
sandstone of Minnesota and Kansas, although the sec- 
ondary nervation is obscurely defined, and the char- 
acteristic reticulate tertiary nervation is not visible. 

Locality: Pavlof Bay, east side, about 50 miles west 
of Portage Bay, Alaska Peninsula (original Na. 44)  ; 
collected by W. TV. Atwood and H. M. Eakin in 1908 
(lot 5189). 

Ficus melanophylla Lesquereux? 

Plate 52, Figure 2b 

Fim8 melanophylla Lesquereux, The flora of the Dakota group: 
U. S. Geol. Survey Mon. 17, p. 83, pl. 60, @. 2, 1892. 

This imperfect leaf is provisionally referred to 
Lesquereux's species from the Dakota sandstone of 
Kansas on account of the fine reticulate, dictyodrome 
nervation that is common to both specimens. This 
form of nerv"'gltion, however, occurs in a number of 
other species of the genus, both living and fossil, and 
a s  examples in this connection it may be of interest 
t o  refer to F h  wqpicoides H01lick;~ from the Rari- 
tan and Magothy formations of New Jersey, Long 
Island, N. Y., and Marthas Vineyard, Mass.; and 
li.im atavina Heer:9 from the Atane beds of Green- 
land. The imperfect condition of our specimen, how- 
ever, makes any satisfactory compaFison of the leaf 
form impossible. 

Locality: Yukon River, north bank, about 6 miles 
above Nahochntilton (original No. 3AH16) ; C O ~ -  

mHollick, Arthur, in Newberry, J. S., The flora of the -boy clays: 
U. S. Geol. Survey Mon. 26, p. 71, pl. 32, fig. 18; pl. 41, figs. 8, 9, 
l t96  [1896]. Hollick, Arthur, The Cretaceons flora of southern New 
Pork and New Elngland: U. S. Geol. Survey Mon. 50, p. 57, pl. 11, 
tip. 8, 9, 1906. 

>'Heer, Oswald, Die fossile Flora Gr6nlands. emter Theil: Flora 
fosu:lis arcnca, vol. 6, pt. 2, p. 69, pl. 11, &s. 6b, 7b, 8b, eta, 1882. 

lected by Arthur Hollick and Sidney Paige in 1903 . 
(lot 3252). 

Ficus dictyodroma Hollick, n. sp. 

Plate 38, Figure 5 

Leaf of unknown shape and size, entire; base wedge 
shaped, abruptly cuneate ; midrib straight ; nervation 
pinnate-dictyodrome ; secondary nerves camptodrome 
at a considerable distance from the margin, giving 
off fine nervillose branchlets that connect with the 
tertiary nervation and form a dictyodrome network 
of polygonal areolae that successively diminish in 
size and ultimately merge into the margin. 

This leaf, although represented by only a frag- 
mentary specimen, is so remarkable for its finely de- 
wloped dictyodrome system of nervation that this 
alone will serve to identify it in the event of more 
perfect specimens being collected. This character of 
the nervation does not appear to be exactly duplicated 
in any described fossil leaves, nor have I been able 
to compare it satisfactorily with that of any living 
genus. The species may possibly, however, be identi- 
cal with Pi- amtiniana Lesquereux,8O from the 
Dakota sandstone of Minnesota. The nervation is 
closely similar; but Lesquereux's figure represents a 
specimen even more fragmentary than ours, and satis- 
factory comparison is impossible. 

Locality: Yukon River, north bank, at Fossil Bluff, 
about 6 miles above Nahochatilton (original No. 
2AC238) ; collected by A. J. Co1,lier and Sidney Paige 
in 1902 (lot 2862). 

Ficus? juglandifolia Hollick, n. sp. 

Plate 38, Figure 1 

Leaf obovate-oblong, asymmetrical, entire, 8 centi- 
meters in length by 5.9 centimeters in maximum 
width ; apex blunt ; base broadly wedge shaped ; nerva- 
tion pinnate, consisting of a midrib with five alternate 
secondary nerves on each side that leave the midrib 
at angles of about 45O and curve upward along the 
margin. 

This specimen represents a leaf that is difficult to 
assign generically. It might be regarded as belonging 
to Ficm, or Juylum, or Magmolia, or to some other 
genus with leaves that have simple, curved, pinnate 
secondary nervation and entire margins; hence the 
reference to the genus Ficus is indicated as question- 
able. It is of the same general type as Piczcs  mim ma- 
foZh Lesquereux,81 from the Tertiary of California, 
in connection with which Lesquereux remarks: " This 
leaf has somewhat the appearance of a Juglams and 

mLesqnereux, Leo, Minnesota Seol. and Nat. Hist. Survey Thir- 
teenth Ann. Rept., p. 76, 1884 [I8851 ; Final Rept., vol. 3, pt. 1, p. 14, 
pl. A, fig. 5, 1893. 

mLeequereax, Leo, The Cretaceous and Tertiary floras : U. S. Geol. 
Survey Terr. Bept., voL 8, p. 250, pl. 56, flga. 1-3, 1883. 
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also of a Magnolia "; and it may be compared with 
Picus mudgei Lesquereux? from the Dakota sand- 
stone of Kansas. 

Leaves of similar general appearance, from the 
Magothy formation of Maryland, are referred by 
Berry to NagnoZia o6twata Heer,"4 although these 
leaves, to judge from the figures, almost certainly 
represent a species distinct from M. obtwda. 

Locality : Pavlof Bay, east side, about 50 miles west 
of Portage Bay, Alaska Peninsula (original No. 44) ; 
collected by W. W. Atwood and H. M. Eakin in 1908 
(lot 5189). 

Family UBTICACEAE 

Genus URTICA Linnaeus 

Urtica alaskana Hollick, n. sp. 

Plate 39, Figare 1 

Leaf ovate-lanceolate, narrowed to the apex, round- 
ed to the base; about 7 centimeters in length by 4 
centimeters in maximum width; margin coarsely and 
irregularly dentate, with broad, subtriangular, acute, 
ascending and spreading teeth; nervation palmate; 
lateral primaries sharply ascending, with flexuous 
branches on the outer sides that extend into the adja- 
cent teeth; secondary nerves short, anastomosing and 
forming a series of angular loops, from the angles of 
which fine nervilles extend into the teeth. 

This specimen possesses all the characters of an 
urticaceous leaf closely similar to the living Urtica 
dioica Linnaeus. The only fossil leaf heretofore defi- 
nitely referred to the genus appears to be Urtica mio- 
cenica Ettingshau~en,8~ from the Miocene of Styria; 
but this leaf resembles a PopZUS rather than an 
Urtica, botb in nervation and in dentition, and its 
reference to the former genus would hardly be ques- 
tioned to-day. It may be urged that the nervation of 
Urtica is very similar to that of certain leaf forms 
referred to P o p d m  m&ica Heer,86 Po@w aaddachi 
Heer,87 Popz lh  daphnogenoides Ward,ss etc., and that 
in view of such similarity it would be more consistent 
to adopt the genus representing trees with leaves of 

89 Lesquereux, Leo, The flora of the Dakota group : U. S. Geol. Survey 
Mou. 17, p. 83, pl. 12, flg. 4, 1892. 

Berry, E. W., Maryland Geol. Survey, Upper Cretaceous, p. 824, pl. 
68, m. 2+, 1916. 
" Heer, Oswald, Die fossile Flora Granlands, erster Theil : Flora 

fossilis arctica, vol. 6, pt. 2, p. 90, pl. 15, flg. 12: pl. 21, flg. 3, 1882. 
"Ettingshausen, C. F. von, Beitrage zur Kenntniss der TertiLrflora 

Steiermarks: E. Akad. Wiss. [Wienl, Natur.-wiss. CI., Sitzungsber., vol. 
60, pt. 1, p. 55 [39], p1. 2, fig. 21, 1869. 

"Heer, Oswald, Flora fossiNs arctica, vol. 1, p. 100, pl. 5, flgs. 2a, 
5, 9, 12, etc., 1868. 

*Idem, p. 98, pl. 6, flg. 8;  Contributions to the fossil flora of north 
Greenland: Idem, vol. 2, No. 4, p. 468, pl. 44, fig. 6, etc., 1871. 

=Ward, L. F., Synopsis of the flora of the Laramie group: U. S. 
Qeol. Survey Sixth Ann. RepC, p. 560, pl. 35, flgs. 7, 8, 1886; Types 
of the Laramie flora: U. S. Ueol. Survey Bull. 37, p. 20, pl. 7, figs. 
4-5. 1887. 

firm texture rather than a herbaceous genus whose 
leaves would be less likely to be preserved in a fossil 
state. The nervation in none of the leaf forms of 
Poplus ,  however, appears to be identical in every 
detail with that of the specimen under discussion, nor 
with that of the species next described under the same 
genus, and the characters of the marginal dentitions in 
both are clearly those of Urtica and are different from 
those of any recognized leaf form or species of 
PopuZus. 

It is also of interest to note, incidentally, that seeds 
and fruit of Urtica dioica Linnaeus and Urtim urem 
Linnaeus, the two living species that most nearly re- 
semble our two fossil species from Alaska, are among 
the plant remains identified by Serna11der,8~ Weber,Oo 
and the Reids in the Pleistocene and Pliocene de- 
posits of Europe. 

Locality: Chignik Lagoon, south side, near en- 
trance, Alaska Peninsula (original No. 49) ; collected 
by W. W. Atwood and H. M. Eakin in 1908 (lot 
5295). 

Urtica exemplaris Hollick, n. sp. 

Plate 29, Figure 4b; Plate 39, Figure 2 

Leaf about 3 centimeters in length by about 2.4 
centimeters in maximum width, ovate-lanceolate, with 
a broad wedge-shaped base and apparently an acumi- 
nate apex; margin triangular-dentate, with relatively 
large, narrow, acute, ascending and spreading teeth; 
nervation palmate from the base, consisting of two 
sharply ascending, inward-curved lateral primaries 
n-ith anastomosing branches on the ou'er slcles, I'rcm 
which fine nervilles extend into the teeth, and short 
secondary nerves that anastomose with the lateral 
primaries and with one another in a series of angular 
loops, from the angles of which fine nervilles extend 
into the teeth. 

This leaf possesses .ever$ character of the genus 
Urtica and can hardly be 'distinguished specifically .* rg 
from certain leaf 'forms of the living ~r t l ca  wrens 
Linnaeus. This generic relationship is discussed in 
connection with Urtica &kana, the species last de- 
scribed, and need not be further considered. 

Localities: Chignik River, just below Long Bay, 
Slaska Peninsula (original No. 55) ; collected by 
W. W. Atwood and H. M. Eakin in 1908 (lot.5297) 
(pl. 29, fig. 4b). Port Moller, 2 miles up the canyon 
west from Mutt Bay, Alaska Peninsula (original No. 

-Sernander, Rutger, Studier Sfver den GotlLndska vegetationens 
utvecklingshistoria, Upsala, 1894. , 

W Weber, C. A., Versuch eines Ueberblicks iiher die Vegetation der 
Diluvialzeit in den mittleren Regionen Europas : Naturw. Ver. Bremen 
Abh., vol. 23, 1914. 

BIReid, Clement and E. M., Fossil flora of Tegelenaur-Meuse, near 
Venloo, in the province of Limburg: K. Akad. Vetensch. Amsterdam 
Verk., sec. 2, vol. 13, No. 6, 1907; m e  Pliocene floras of the Dutch. 
Prussian border : Med. Rijksopsp. Delfstoffen, No. 6, '1916. 
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85) ; coilected by W. W. Atwood and H. M. Eakin in 
1908 (lot 518'7) (pl. 39, fig. 2). 

Order PROTEALES 

Family PBOTEACEAE 

Qknus PACCLIBTOCKIA Heer 

Macclintockia alaskana Holliek, n. sp. 

Plate 31, Figure 3 

Leaf ovate-lanceolate, entire, 6 centimeters in length 
by 2.2 centimeters in maximum width, tapering above 
to a narrow apiculate apex, rounded below to a curved, 
wedge-shaped base; nervation quinquepalmate from 
the base, the inner pair of lateral primaries acrodrome, 
the outer pair gradually t&nSS@@;&t and merging, at 
about the middle of the %af,w&to%ne ascending sec- 
cindary nerves that arise from the outer sides of the 
inner laterals. 

?The species with which ours appears to be most 
llearly allied is ~ m C ~ i n , t o c ~ a  cpetacea ~~~~~q~~~~ 
the Atane and Patoot beds of Greenland, to which a ' 
fragmentary specimen from the Dakota sandstone of 
Kansas is by hqnBreux; 93 but the identity 
of specimen with that species is very doubtful, 
and it resembles ours more closely than it does the one 
to which it is referred. 

D~~~~~ ad also refers a specimen from the upper 
Cretaceous (Mill Crkek series) of -Canada to the same 
species; b i t  his figure shows a leaf in which the inner 
pair of lateral primaries are suprabasi~ar, and it can 
hardly be referable even to the same genus. 

Loc~lity : Yukon River, north bank, a t  Blatchford's , 
jne (&igina1 N ~ .  3AH19) ; collected by ~ ~ t h ~ ~  ~ ~ 1 -  

lick and Sidtley Paige in 1903 (lot $258). - 
Maetlintoekia electilis Hollick, n. sp. 

'. . Plate jy, z*i&re i " - , . * - 
Leaf small, 3 centimeters in length by 2.25 centi- 

meters in width, ovate-elliptical, ta+r;ng to base and 
apex, shrirply denticulate from just below the middle 
upward, entire below ; nervation consisting of a slender 
midrib and six ascending lateral primaries, three on 
each side, the inner pair ~~qg&y.me, all starting from 
a point close to the base of the leaf, with fine second- ' 
ary branches tkrminating in the marginal dentitions. 

This delicate little leaf is clearly a JfaccZintockia 
as defined by Heer O6 and is closely similar to M. 
sochdinensis ~ r ~ s h t o f o ~ c ~ ~ ~ ~  from the Cenomania~r 

"Heer, Oswald, Die' %ssile Flora GrBnlands, erster Theil: Flora 
fossilis arctica, VOI. 6, pt. 2, P. 70, PI. 36, figs. 1, 2a: PI: 37, 
figs. 2-4, 1882 ; Die fossile Flora GrSnlahds, swelter Theil: Idem, vol. 
7, p. 27, pl. 55, fig. 14, 1883. 

Lesqnerwx, Leo, The flora of the Dakota group : U. S. Zeal. Survey 
Mon. 17, p. 197, pl. 59, flg. 4, 1892. . . .  

WDawson, J. W., Roy. Soc. Canada Trans., v01. 3, sec. 4, p. 13, pl. 4. 
l3g. 3; 1886 118861. ) 

Heer, Oswald, Wora fossilis arctica, vol. 1, p. 114, 1868. 
- 

m KryshtofoMeh, Ad [N.], On the CretaceOW flora of Russian Sak- 
halin : Coll. Sci. Imp. Unit*. Tdkyo Jour., voL 40, art. 8, p. 61, fig. 15. 
1918. 

of the island of Sakhalin, which differs from our 
species, so far as comparison of the figures is con- 
cerned, merely in its somewhat more rounded outline 
and crenate rather than sharply dentate margin. 

Locality: Yukon River, north bank, about 16 miles 
below Melozi telegraph station (original No. 3AH14) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3251). 

Order A~ISTOLOCEIALES 

Family ARISTOLOCHIACEAE 

Genus ARISTOLOCHIA Linnaeus 

Aristolochia paigei Hollick, n. sp. 

rlate 40, Figure 3 

Leaf cordate(?), 9 centimeters in length from the 
base of the midrib to the apex by 8.9 centimeters 
in width across the base of the leaf; margin entire; 
"emation t r i~almate  from the base, camptodrome 
throughout ; lateral primaries ascending at  acute an- 
gles of divergence from. ,the midrib, with branches 
on the outer sides that are connected by the tertiary 
nerves, folming a series of loops inclosing polygonal 
areas that diminish in size upward, with similar 
smaller areas or areolae extending outward to the 
margin; secondary nerves fine, leaving the midrib 
a t  angles of divergence, curving upward, con- 
necting below with the extremities of the lateral pri- 
maries and above with each other, by irregular ter- 
t i a ~  nervation. 

Although the base of this leaf is missing the indica- 
tions are that it was cordate, and that the foliar out- 
line was as characteristic of ATistoZochicl as the ner- 
vation. The specific name is given in honor of Mr. 
Sidney Paige,- with whose assistance the collection 
"" made. 

Locality: Yukon River, north bank, about 14 miles 
below Melozi telegraph station (original No- 3AH13) ; 
c ~ l l ~ d e d  by Arthur Hollick and Sidney Paige in 
1903 (lot 3250). 

Order RANALES 

Family BYMPHAEACEAE 

Ctenua IPYXPHAEITES Sternberg 

~h~ genus ~ ~ ~ ~ h ~ i t ~ ~  was founded by sternberg 97 

upon ~~,,,,,~h arethUSaR Brongnia*,98 consisting 
of the remains of rhizomes, and the generic 

name appears to have been restricted to such remains 
by subsequent authors until Heer 99 described and 

01 Sternberg, Kaspar, Versuch einer geognostisch-botanischen Dar- 
stellung der Wora der Vorwelt, vol. 1 (Tentamen), p. xxxix, Leipzig 
and Prag. 1825. 

'Brongniart, Adolphe, Mus. hist. nat. [Paris] MBm., vol. 8, p. 332, 
pl. 17 (6), fig. 9, 1822. 

-Heer, Oswald, Die Miocene Flora und Fauna Spitzbergens: Flora 
fossilis arctira, vol. 2, No. 3, p. 65, pl. 14, figs. 8, 9b, 9c, 10, 1870. 



figured certain fragmentary leaf remains from the 
Tertiary of Svalbard, found in connection or closely 
associated with Ahe rhizomes, and included them all 
under Nymphdtes thulemis. 

The leaves, as indicated by the remains, were of 
small size, with radiating primary nerves of approxi- 
mately equal rank and secondary nerves ascending at 
acute angles of divergence from the primaries. The 
original generic description should therefore be 
amended by including these features of the foliar 
organs. Heer's specimens, however, are so frng- 
mentary that they can hardly be regarded as adequate 
for a comprehensive generic description. 

Nymphaeites exemplaris Hollick, n. sp. 

Plate 40, Figure 4 

Leaf symmetrical, narrowly flabelliform, 4.5 centi- 
meters in length by 4.2 centimeters in maximum width, 
just above the middle, upper part rounded, lon~er part 
cuneate, tapering to a wedge-shaped base; margin 
obscurely crenate above the middle, entire below; 
rlervation flabellate, consisting of a midrib and three 
iateral primaries on each side, the outer pair relatively 
weak; secondaries ascending at  acute angles of 
divergence, simulating forking of the primaries, the 
upper ones branched or forked in s similar manner 
and extending to the marginal crenations. 

The reference of this specimen to the genus 
Nymphmites may be regarded as open to question; 
but that it belongs in the Nymphaeaceae is too 
strongly indicated to be ignored, and all the foliar 
features characteristic of the genus, as described and 
figured by Heer, are represented in it. I n  our speci- 
men the midrib is straight and without secondaries 
for approximately the lower two-thirds of its length; 
and a suggestion of a midrib may be seen in the erect, 
perpendicular primary depicted by Heer.l If our 
generic reference is correct our species is apparently 
older than any representative of the genus heretofore 
recol-ded. 

Locality: Yukon River, south bank, about 3 miles 
below Seventymile Creek' (original No. 3AH4) ; col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3243). 

Genus PALEONUPHAIL Hollick, n. gen. 

Leaf ovate-lanceolate, cordate with a deep sinus; 
apex obtuse, emarginahe; nervation consisting of a 
strong, straight midrib, with subopposite secondaries, 
all of approximately equal rank, which fork, coalesce, 
and form irregular polygonal Ioops, with a network 
of successively smaller and smaller areolae toward the 
margin, such as are characteristic of the broad, float- 
ing leaves of the Nymphaeaceae. 

=Hew, Oswald, Rlbra fossilis arctica, vol. 2, No. 3, pl. 14, flg. 10. 

Paleonuphar inopina Hollick, n. sp. 

Plate 40, Figure 5 

Leaf about 8 centimeters in length by about 6 centi- 
meters in width across the base of the midrib, ovate- 
lanceolate, cordate at the base, narrowed above to an 
obtuse, emarginate apex; margin entire (or undulate 
and finely wrinkled or crenulate?) ; midrib straight, 
prominent ; secondaries uniformly fine, about twelve 
pairs, subopposite, the basal ones curved backward 
and downward, the upper ones ascending, leaving the 
midrib at obtuse and approximately equal angles of 
divergence, all more or less unifornlly forked, the 
/)ranches connecting and forming irregular polygonal 
loops, with finer branches from the angles, that con- 
nect and form a series of polygonal areolae from 
which others are derived in similar manner, forming a 
network of areolae that successively diminish in size 
toward the margin. 

The specimen upon which this genus and species is 
based is too imperfect to enable accurate definition of 
all its characters. The base of the leaf blade is evi- 
dently partly broken away. The lobes must have been 
originally more rounded, and the sinus much narrower 
and more acute at the upper part than now appears, 
and the undulate and in places aolnewllat wrinkled or 
crenulate margin may be due to conditions of fossiliza- 
tion and not a natural character of the leaf. 

This may be referred, without hesitation, to the 
Nymphaeaceae, and may be satisfactorily compared 
with the living Nymphaea k d m k  (Michaux) Simv 
(= N u p h a ~  kalptiama Sims), our common small yel- 
low pond lily. It clearly does not belong in the Nym- 
phea-Cmta.lia group, in which some thirty fossil spe- 
cies are included--only two of them of Cretaceous 
age-and apparently the Nympka-Nuphar  group 
bas not heretofore been recognized as represented by 
any fossil species. It is also interesting to note that 
our specimen is apparently not only the first repre- 
sentative of its group to be found in the fossil form, 
but that it also antedates any recorded species of tlje 
h'ymphea-CastaZia group. It is suggestive, however, 
of the leaves described and figured under the name 
Pterospermites cordifolius Heer: from the Atane beds 
of Greenland, in which occur several of the same spe- 
cies that are found associated in Alaska with Paleo- 
~hupharr. Unfortunately the figures of P t e r ~ p e h t e s  
cmdifolius are too imperfect for satisfactory com- 
parison with PaZeonuphar, although it may be said 
that the general resemblance between them appears to 
be more marked than are the slight differences, and 
it is doubtful, in any event, if Heer's species is prop- 
erly referable to the genus Pterospemnites as com- 
monly understood and recognized. 

'Heer, Oswald, Die fossile Flora Grijnlands, erster Theil: Flora 
fossilis arctica, vol. 6, pt. 2, p. 94, pl. 27, flgs. 2, 3, 1882. 
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Locality: Yukon River, north bank, about 6 miles 
above Nahochatilton (original No. 3AH16) ; collected 
by Arthur Hollick and Sidney Paige in 1903 (lot 
5252). 

Genus CASTALIITES Eollick, n. gen. 

Leaves flabelliform, curving from the expanded mid- 
dle part of the apex and rounded below to a curved 
or truncate or broadly cuneate base; midrib and 
lateral primaries all radiating from the base, branched 
or forked, the secondaries branched or forked in a 
similar mnner ,  the ultimate branches ,apparently 
terminating in the margin. Generic type, Cmtaliites 
ordinariw (pp. 7W7,  pl. 41, fig. 7). 

This genus is broadly defined, in order that it may 
include a number of diverse leaf forms that appear 
to be referable to an extinct generic group of 
nymphaeaceous plants. The lateral primaries are very 
uniformly bent inward at their point of origin a t  the 
base of the leaf, and at a short distance upward they 
spread and curve downward to a greater or less extent 
toward the margin. 

A leaf of the same general type, from the Upper 
Cretaceous of Montana, is described and figured by 
Knowlton and referred to PopuJw cf. P. arctka 
Heer ; but. he expresses doubt as to identity with that 
species, and it may be pertinent to suggest that not 
only the specific but also the generic identity may well 
be questioned-the lateral primaries in P o p d m  being 
bent outward at the base and ultimately curving in- 
ward, a character which is the opposite of that of the 
laterals in the leaf mentioned. 

Another leaf, from the Upper Cretaceous of Wyo- 
ming, described and figured by Knowlton under the 
name CmtaJhB dzcttoniana, is also worthy of atten- 
tion as possibly related to Cmtaliites. The query 
mark following the generic name may be taken as 
an indication that the author intended the reference 
to be provisional or suggestive onh. The midrib is 
poorly defined and difficult to differentiate from the 
lateral primaries, a character which alone would serve 

. to  separate i t  from Castdia, and the primaries all 
radiate from the base as in Gastaliit-. 

Castaliites flabelliformis Hollick, n. sp. 

Plate 41, Figure 5 

Leaf broadly flabelliform, about 5 centimeters in 
length by 7 centimeters in maximum width, abruptly 
rounded from below the middle upward and broadly 
truncate-cuneate below, terminating is a short wedge- 
shaped base; margin finely crenate-dentate abore, en- 

aKnowlton, F. H., in Weed, W. H., and Knowlton, F. H., The 
Laramie and the overlying Livingston formation in Montana: U. 5. 
Geol. Survey Bull. 105, p. 50, pl. 6, fig. 7, 1893. 

Knowlton, F. H., Flora of the Montana formation: U. S. Geol. 
Survey Bull. 163, p. 65, pl. 13, flg. 7, 1900. 

tire below; nervation consisting of a midrib ( ? )  and 
six lateral primaries, all of equal rank, radiating from 
the base, forked in their upper parts, the branches 

, forking in a similar manner, the ultimate branches 
extending to the margin and apparently terminating 
in the dentitions. 

I n  this specimen the distinction between midrib 
and lateral primaries is obscure; the nerves are all 
very prominent, apparently indicating that the under 
surface of the leaf is represented, and the general ap- 
pearance is suggestive of an infolded peltate leaf and, 
incidentally, of a partly opened fan. 

Locality: Yukon River, north bank, about 17 miles 
above Nahochatilton (original No. 2AC236) ; col- 
lected by A. J. Collier and Sidney Paige in 1902 (lot 
2963). 

Castaliites cordatus Hollick, n. sp. 
Plate 41, Figure 6 

Leaf about 5.25 centimeters in length by about 7 
centimeters in width, apparently reniform-cordate in 
outline, rounded below the middle to a broad curved 
or cordate hase and broadly cuneate above to an apicu- 
late apex; margin triangular-dentate or somewhat 
serrate-dentate, a t  least above; nervation consisting 
of a midrib and eight lateral primaries, all radiating 
from the base of the leaf; midrib with two suboppo- 
site, widely separated pairs of secondary nerves 
springing at  acute angles of divergence from its upper 
part, each secondary terminating in a marginal denti- 
tion; inner lateral primaries of equal rank with the 
midrib, outer ones somewhat weaker, all forked, the 
branches forked in a similar manner, the ultimate 
branches terminating in the marginal dentitions. 

m e  description of this species is based, in part, 
upon a theoretical reconstruction of the leaf as indi- 
cated by the characters shown in the imperfect speci- 
men; hence the figure should be analyzed in connec- 
tion with the description. 

The dentition is similar to that of the leaves of sev- 
eral living species of C m t d h  and is especially com- 
parable with that of the Australian species 0. gigantea 
Britten. The nervation is very fine and may be as- 
sumed to indicate that the upper surface of the leaf 
is represented in the specimen. 

Locality: Yukon River, north bank, about 13 miles 
above Kaltag (original NO. 3AH26) ; collected by 
Arthur Hollick and Sidney Paige in 1903 (lot 3265). 

Castaliites ordinarius Hollick, n. sp. 

Plate 41, Figure 7 

Leaf reniform, about 6 centimeters in length by 9.5 
centimeters in maximum width, rounded from the 
middle in both directions, lower part curving to a 
short, abruptly wedge-shaped base ; nervation flabelli- 
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form, consisting of a midrib and six lateral primaries, 
all of approximately equal rank and all radiating 
from a common base, the laterals forked or branched 
from the under sides, the branches forked in a similar 
manner and terminating in the margin. 

This specimen is evidently imperfect, as far as the 
margin is concerned, in all except the basal portion, 
and it is impossible to determine whether it was entire 
or dentate in its upper part. The thickness of the 
midrib where it is broken away indicates that the apex 
of the leaf was probably somewhat extended beyond 
this point and that the outline of the perfect leaf was 
similar to that of Castdiites cordatus, the species last 
described. 

Heer describes and figures, under the name Nyrn- 
phaea a~ctica, some fragmentary leaf remains from 
the Tertiary of Svalbard which are suggestive of our 
specimen and may possibly belong in the same genus ; 
but the base, unfortunately, is missing, and without 
that part any satisfactory comparison is impossible. 

Locality : Yukon River, north bank, a t  Williams coal 
mine (original No. 2AC284) ; collected by A .  J. Col- 
lier and Sidney Paige in 1902 (lot 2985). 

Castaliitea inordinatus Hollick, n. sp. 

Plate 41, Figure 2 

Leaf apparently ovate, about 8.5 centimeters in 
length by about 5.5 centimeters in maximum width; 
margin broadly triangular-dentate with shallow sin- 
uses between; nervation consisting of a midrib and 
six(?) lateral primaries, all starting from the base 
of the leaf, the inner pair sharply ascending, the 
others radiating outward; midrib forked in its upper 
part; lateral primaries throwing off branches from 
their under sides which are connected by cross nerva- 
tion, forming a network of polygonal areolae with fine 
nervilles extending to.( the margin and terminating 
above in the dentition$: 

This specimen apparently represents- a misshapen 
leaf that has been wrinkled, laterally compressed, and 
otherwise contorted, so that it presents an exaggerated 
appearance of length as compared with width. I f  
such is the case then the above description would re- 
quire modification in order to apply to a perfect or 
normal leaf. 

Inasmuch as the specimen is from the same collec- 
tion as CmMiites mdina&m, the species last de- 
scribed, which it resembles more or less closely, a sug- 
gestion of possible specific identity between the two 
may be regarded as pertinent. 

Locality: Yukon River, north bank, at  Williams 
coal mine- (original N?. 2AC284) ; coI1ected by A. J. 
Collier and Sidney Paige in 1902 (lot 2985). 

'Heer, Oswald, Die miocelre Flora und Fauna Spitzbergens: Flora 
fossilis aretiea, vol. 2, No. 3, q. 64, pl. 14, flgs. 1, 2, 1870. 

Castaliites acutidentatus Hollick, n. sp. 

Plate 41, Figure 3 

Leaf of unknown shape and dimensions, sharply and 
irregularly dentate; nervation apparently flabellate, 
craspedodrome, the nerves forked, the branches ter- 
minating in the dentitions; secondary nervation fine, 
tl-ansverse, simple, forming a series of irregular, quad- 
;angular areolae with the primaries. 

This fragment of a leaf is evidently laterally com- 
j'ressed and wrinkled, so that the nervation appears 
to be contorted. The long, conspicuously forked nerve 
in the middle of the leaf, as represented in the figure, 
may be a main nerve or midrib extending into an 
ncuminate apex; but this is merely a conjecture, based 
upon indications that are not conclusive. The second- 
ary nerves, which appear to be bent and to diverge 
from the primaries at various angles, are probably 
 mif form in arrangement under normal conditions. 

This specimen is given a distinct specific rank, 
although it may be identical with C.  inordinatus, the 
species last described, and perfect specimens, if 
twought to light in the future, may prove them to 
belong to one and the same species. The secondary 
nervation appears to be rather peculiar; but this 
feature is so obscurely defined in the other species of 
the genus that satisfactory comparison is impossible. 
The irregularly sharply dentate margin may be com- 
pared with that of the living Cmtalia ampla Salis- 
bury. 

Locality : Coal Bluff, Herendeen Bay, Alaska Penin- 
sula (original No. 31) ; collected by W. W. Atwood 
t~nd H. M. Eakin in 1908 (lot 5185). 

Castaliites crenatidentatus Hollick, n. sp. 

Plate 41, Figure 4 

Leaf apparently cordate, about 5 centimeters in 
length by 5 centimeters in maximum width; margin 
coarsely triangular-craenate-dentate, terminating above 
j i i  a curved, wedge-shaped, acuminate apex; nervation 
epparently palmate-flabellate, craspedodrome, consist- 
ing of a main median nerve with obscurely defined 
secondary nerves springing from its upper part, and 
three dichotomously forked lateral primaries on each 
side. 

It is with some hesitation that I have included this 
leaf in the genus Castaliites, as its fragmentary con- 
clition renders satisfactory comparison impossible. I n  
general appearance it is suggestive of the problematic 
genus and species Protomhipis isbuchi Andrae? from 
the Jurassic of Hungary; but this reference is to be 
regarded merely as a suggestion, in view of the frag- 
mentary condition of our specimen. 

Andrae, K. J., Bossile Flora Siebenbiirgens und des Banates : K.-k. 
geol. Reichsanstalt Abh., vol. 2, pt. 3, No. 4, p. 36, pl. 8, tig. 1, 1865. 



Locality : Coal Bluff, Herendeen Bay, Alaska Penin- 
silla, original No. 31) ; collected by W. W. Atwood 
and H. M. Eakin in 1908 (lot 5185). 

Family MENISPERXJICEAE 

Genus MENISPERMITES Lcrquereux 

Menispermites reniformis Dawson 

I'lote 42, Figure 6 ;  Plate 43. Figure 1 

AIenispmites rendformis Dawson, Roy. Soc. Canada Trans., 
vol. 1, see. 4, p. 23, pl. 4, fig. 12, 1882 C18831. 

There can be but little doubt of the identity of 
our specimen with this species, although Dawson's 
figure is crude and his description very brief, namely, 
"Leaf broad, reniform, 11 centimeters broad and 7 
centimeters in length, margins undulate. Five veined, 
but with two accessory veins, making seven in all." 
His figure, however, shows three lateral primaries on 
one side of the midrib and two on the other, or bnly 
six in all, including the midrib. The description and 
figure taken together, however, would indicate a leaf 
exactly l i b  ours, only slightly broader and with 
marginal undulations rather than crenulations. I n  
the circumstances I have thought it advisable to give 
a more extended and detailed description of the species 
that will include the characters shown in the two 
figures, as follows : 

Leaves slightly inequilateral, orbicular-cordate or 
reniform, 7 centimeters in length by 7 centimeters in 
width, margin coarsely crenulate-dentate above, the 
dentitions diminishing in size below, merging into an 
undulate and entire margin at the base; nervation pal- 
mate from the base, craspedodrome; midrib somewhat 
flexuous, with two subopposite secondaries above the 
middle ; lateral primaries, two prominent and one sub- 
sidiary on one side, one prominent and two subsidiary 
on the opposite side, forked or branched, the main 
nerves and their branches terminating above in the 
dentitions, the subsidiary basilar nerves and the 
branches above connected by cross nervation, forming 
a network of irregular marginal meshes, with fine 
nervilles that terminate in the adjacent crenulations. 

These leaves evidently belong in the nonpeltate sec- 
tion of the genus that includes Yeniepemnites p o t o w -  
emis Berry,? and the question has been raised whether 
leaves of this type should be retained in the genus, 
especially if we are to accept Menispermcites obrkdobn 
Lesquereux as the generic type. BerryB has segre- 
gated the orbiculate-peltate species into a group, in 
which he includes M. virgin&& Fontaine and M. 
tenuinervis Fontaine and to which he gives the new 

1 Berrv. E. W.. Maryland Geol. Survey, Lower Cretaceous, p. 466, pl. 
93, 5gs. 3, 4, 1911. 

- 

SLesquereux, Lro, The Cretaceous flora: U. S. Geol. Survey Terr. 
Rept., &l. 6, p. 94, pl. %,-fig. 1, 1894. 

0 Berry, B. W., op. cit., p. 462. 

generic name Nelumbites, by reason of certain resem- 
blances to the leaves of NeZumbo. They are not sym- 
metrically peltate, however, and they possess a more 
or less distinct midrib-features which seem rather 
to suggest a possible relationship with or at  least u 
likeness to the Npphaea-CastaZia group of the 
Nymphaeaceae. The entire genus needs revision; but 
in the meantime the matter of principal importance 
is the identification of specimens, one with apother, 
under any generic and specific name that may be 
recognized. 

Localities : Yukon River, north bank, about 12 miles 
below Melozi telegraph station (original No. 3AHll)  ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3248) (pl. 42, fig. 6). Yukon River, north bank, 
between Pickart's coal mine and Nulato (original No. 
258) ; collected by P. C. Schrader in 1899 (lot 7471) 
(pl. 43, fig. 1). 

Menispermites hederaeoides Hollick, n. sp. 

Plate 42, Figure 5 

Leaf of unknown shape, inequilateral(?), about 4.5 
centimeters in length by about 7 centimeters in width, 
with a broad, entire, wavy, truncate base; midrib 
curved, weak, with two subopposite pairs of widely 
separated, sharply ascending, inward-curving second- 
ary nerves; nervation palmate from the base; lateral 
primaries equal in rank with the midrib, two on one 
sjde, three on the other, spreading, branched, the lower 
branches of the lower lateral primaries extending 
along and subparallel to the basal margin. 

This leaf, as indicated by its spreading lateral 
primaries, was apparently trilobate, and what are 
apparently the lower branches of the lower pair of 
lateral primaries may represent a pair of basilar 
lateral veinlets. From the general characters of the 
imperfectly preserved nervation the leaf is suggestive 
of either iKen;sPem?tites or H&a and might, with 
iqual propriety, be referred to either genus. Only a 
perfect specimen could satisfactorily determine the 
probable generic afliliation. The shape of the leaf was 
tipparently somewhat comparable with that of HecEern 
cretacea Lesquereux; lo but the characters of the 
nervation are different and are more like those of 
Menispmites. 

Locality: Yukon River, north bank, about 12 miles 
below Melozi telegraph station (original No. 3AHl l )  ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3248). 

Menispermites communis Hollick, n. sp. 

Plate 42, Figures 1, 2 

Leaves subpeltate with broad cordate b;ses; nerva- 
. tion palmate, consisting of a straight midrib, a major 

lOLesquere6x, Leq The flora of the Dakota group : U. S. Geol. Survey 
Mon. 17, p. 127, pl. 18, ik. 1, 1892. 



pair of spreading lateral primaries and two pairs of 
minor ones below, all radiating from the pelta at the 
base of the leaf; secondary nerves widely spaced on 
the midrib. 

These leaves are too fragmentary for accurate de- 
scription or comparison. They are apparently, how- 
ever, of the same general specific type as Menisper- 
mites acutilobus Lesquereux,ll from the Dakota sand- 
stone of Kansas; and they are strikingly similar, so 
far as the basilar characters are concerned, to a speci- 
men from the Magothy formation of Marthas Vine- 
yard, Mass., referred provisionally to Lesquereux's 
species.1z 

Locality: Yukon River, north bank, about 12 miles 
below Melozi telegraph station (original No. 20) ; 
collected by W. W. Atwood and H. M. Eakin in 1907 
(lot 4634). 

Menispermites cordifolius Hollick, n. sp. 

Plate 41, Figure 1 

Leaf small, about 4 centimeters in diameter, or- 
biculate, subpeltate, deeply cordate a t  the base, entire, 
at  least below; nervation consisting of a midrib and 
three pairs of flexuous, dichotomously forked lateral 
primaries, all radiating from the point of attachment 
of the petiole, the pair next to the midrib strongest, 
the pair traversing the basal lobes weakest, thinning 
out, curving toward and disappearing close to the 
margin. . 

It is impossible to dekrmine satisfactorily whether 
this leaf is or whether the appearance of pelta- 
tion is due to herlapping of the lobes at  the head 
of the deep, narrow basal sinus. The margin is entire 
a t  the base-the only part preserved-and the gen- 
eral oharacters of the Ieaf, as far as they are pre- 
served, indicate that it *as orbiculate in outline, with 
camptodrome nervation. 

The orbiculate type of leaf in the genus is well 
represented by M e n i b p m i t e s  grandis Lesquereux,13 
and the figures of this species show a broad, shallow 
curve or sinus in the basal margin that represents the 
equivalent of the narrow, deep sinus in our species. 

Locality: Yukon ~ivdlr ,  north bank, 1 mile above 
Williams mine (originaLiNo. 38) ; collected by W. W. 
Atwood and H. M. Eakip in 1907 (lot 4641). 

1 

Menispermites sepientrionalis Hollick, n. sp. 

Plate @ Figures 3, 4 

Leaf of unkaown f o w  and dimensions, peltate; 
nervation palmate, radirjting, consisting of a straight 

Lesquereux, Leo, The cretakous and Tertiary floras: U. S. Geol. 
Survey Terr. Rept., vol. 8, p. 78, ,pl. 14, flg. 2, 1883. 
* Holliclt, Arthur, The Cretac+ous flora of eouthern New York and 

New England : U. S. Geol. Survej Mon. 50, p. 62, pl. 12, flg. 8, 1906. 
Lesquereux, Leo, The Cretaqeous and Tertiary floras: U. S. Geol. 

Survey Terr. Rept., vol. 8, p. 80, pl. 15, ftgs. 1, 2, 1883. 

midrib, a pair of ascending, major lateral primaries, 
and lower spreading ones that become successively 
shorter and weaker, all with forking branches. 

This leaf is apparently more or less comparable 
with ~Venispemtites g r a d i s  Lesquereux,14 from the 
Dakota sandstone of Kansas, but has stronger, more 
rigid nervation. It is also more or less suggestive 
of the leaf from the Fruitland formation of north- 
western New Mexico designated Ficus sp. by 
Knowlton.16 

Localities: Yukon River, south bank, about 25 miles 
below Mission Creek; collected by J. E. Spurr in 
1896 (lot 1555) (pl. 42, fig. 3). Yukon River, north 
bank, about 17 miles below Nulato (original' No. 33) ; 
collected by W. W. Atwood and H. M. Eakin in 1907 
(lot 4639) (pl. 42, fig. 4). 

Family PAGNOLIACEAE 

Genus PAQNOLIA Linnaens 

Magnolia amplifolia Heer 

Plate 44, Figure 2 

Magnolia amplifolia Heer, Beitrage zur Kreide-Flora; I, Flora 
von Moletein in Mtihren: Soc. helv. sci. nat. Nouv. mbm., 
vol. 23, No. 2, p. 21, pl. 8, Ags. 1, 2 ; pl. 9, fig. 1, 1889. 

This leaf is evidently identical, specifically, with 
the specimen referred to the species by Lesquereux la 

from the Dakota sandstone of Kansas. The species 
was also identified l7 from the Magothy formation of 
Marthas Vineyard, Mass., on the strength of a rather 
fragmentary specimen. The Old World representa- 
tives of the species belong in the Cenomanian or 
Senonian of Bohemia and Moravia. 

Locality: Yukon River, north bank, about 14 miles 
below Melozi telegraph station (original No. 3AH13) ; 
collected b i  Arthur Hollick and Sidney Paige in 1903 
(lot 3250). 

i ' 

Magnolia lacoeana Lesquereux 

Plate 44, Figure 1 

Magnolia lacoeama Lesquereux, The flora of the Dakota group : 
U. S. Geoi. Survey Mon. 17, p. 201, pl. 60, fig. 1, 1892. 

This leaf, though somewhat longer in relation to 
its width than the species to which it is referred, 
is otherwise so closely similar to that species that 
to regard it as distinct would seem hardly to be 
justified, especially as it is associated with other un- 

"Lesquereux, Leo, The Cretaceous and Tertiary floras: U. S. Geol. 
Survey Terr. Rept., vol. 8, p. 80, pl. 15, figs. 1, 2, 1883. 

mKnowlton, F. H., Contribut!ons to the geology and paleontology of 
San Juan County, N. Mex.; 4, Flora of the Fruitland and Kirtland 
formations: U. S. Geol. Survey Prof. Paper 98, p. 339, pl. 88, flg. 1, 
1916. 

Lesquereux, Leo, The flora of the Dakota group : U. S. Geol. Survey 
Mon. 17, p. 200, pl. 24, flg. 3, 1892. 

l7 Hollick, Arthur, The Cretaceous flora of southern New York and 
New England : U. S. Geol. Survey Mon. 50, p. 65, pl. 18, flg. 1, 1906. 
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doubted Dakota sandstone species in the collection 
from the same locdity. 

I t  is unfortunate that no complete specimen of the 
species has ever been figured. The type specimen lacks 
the apex, which, however, is described as "obtuse or 
abruptly pointed." Nevertheless, if we accept the 
several identifications of the species made by com- 
petent authorities it may be seen that they differ but 
little from one another. Newberry ls figures two 
specimens from the Raritan formation of New Jersey, 
in one of which a lower portion only is shown, in the 
other an upper portion. The latter is apparently the 
cnly figure of the species extant in which the apex is 
shown, and whether or not the specimen actually 
belongs to this species may be regarded as open to 
cluestion. I have figured two specimens from the 
Magothy formation of Marthas Vineyard, Mass.,le in 
which the lower parts only are shown. I3erry2O also 
figures two specimens, consisting only of lower por- 
tions, from the Magothy formation of Maryland; and 
the same author 21 figures a specimen from the Tusca- 
loosa formation of Alabama, in which both base and 
apex are missing. 

The areal distribution of the species is therefore 
quite extensive, embracing Alaska, Kansas, and the 
Atlantic Coastal Plain from Massachusetts to Ala- 
bama. I t  is not recorded from the Old World. 

Locality: Yukon Itiver, north bank, about 14 miles 
below Melozi telegraph station (original No. 3AH13) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3250). 

Magnolia palaeauriculata Hollick, n. sp. 

Plate 44, Figure 3 

Leaf oblong-obovate, cordate-auriculate at the base, 
entire, about 11 centimeters in length by 7.25 centi- 
meters in maximum width ; nervation pinnate, campto- 
drome ; midrib straight, thick ; secondary nerves leav- 
ing the midrib at obtuse angles of divergence, curving 
upward and anastomosing near the margin. 

This leaf represents a species of YagnoZia compa- 
rable with certain living species such as M. fraeeri 
Walter or M. mz7;crophyZb Michaux, in which the bases 
of the leaves are auriculate. A fossil species of sirni- 
lar habit is M. holZicE from the Upper Creta- 

Newberry, 3. S., The flora of the Amboy days: U. S. Geol. Survey 
Mon. 26, p. 73, pl. 16, flgs. 1, 2, 1896 [18961. 

UHollick, Arthur. The Cretaceous flora of southern New York and 
New England : U. S. Geol. Survey Mon. 60, p. 66, pl. 17, figs. 1, 2, 1906. 

*Berry, E. W., Maryland Geol. Survey, Upper Cretaceous, p. 832, pl. 
70, figs. 1, 2, 1916. 

=Berry, E. W., Upper Cretaceous floras of the eastern Gulf region in 
Tennessee, Mississippi, Alabama, and Georgia : U. 8. Geol. Survey Prof. 
Paper 112, p. 91, pl. 17, fig. 9, 1919. 

Berry, E. W., Torrey Bot. Club Bull., vol. 36, p. 253, 1909 (=Mag- 
nolia aurlculata Hollick, Torrey Bot. Club Bull., vol. 21, p. 61, pl. 179, 
Bgs. 6-7, 1894). Newberry, J. S., The flora of the -boy clays: U. S. 
Geol. Survey Mon. 26, p. 75, pl. 58, figs. 1-9, ( lo?) ,  11, 1895 [18961. 
(Not Y. azcriculata Lamarck, 1783.) 

ceous of the eastern United States-a species char- 
acterized by relatively small leaves of variable size 
and shape and, occasionally, a well-defined, auricled 
base. Newberry's Figure 4 is the particular figure 
that compares in outline most nearly with ours. 

Locality: Cthignik River, justi below Long Bay, 
Alaska Peninsula (original No. 54) ; collected by 
W. W. Atwood and H. M. Eakin in 1908 (lot 5297). 

Genus LIRIODENDBOPSIS Newberry 

Liriodendropsis simplex (Newberry) Newberrg 

Plate 28, Figure 4b 

Liriodendropsis simplem (Newberry), Newberry, The flora of 
the Amboy clays: U. S. Geol. Survey Mon. 26, p. 83, pl. 
19, figs. 2, 3; pl. 63, figs. 14, 7, 1895 [1896]. 

Liriodendmn s€mpk@ Newberry, Torrey Bot. Club Bull., voL 
14, p. 6, pl. 62, figs. 2-3 [escl. fig. 41, 1887. 

The type represented by the many leaves that have 
been referred to this and allied species and varieties 
is one of considerable diversity, so far as size and shape 
are concerned ; but the nervation is consistently charac- 
teristic throughout, and there can be little doubt that 
our leaf belongs to the species or variety or form to 
which it is here referred. The correct taxonomic posi- 
tion of the genus is open to question and has been 
questioned by nearly every author who has had occa- 
sion to study i t ;  but in order to avoid further discus- 
sion, I have included it, tentatively, in the position to  
which the author of the genus originally assigned it.23 

I n  its most restricted application the species has a 
distribution that includes the Raritan formation of 
h'ew the Magothy formation of Staten Island 
and Long Island, N. Y., and Marthas Vineyard, 
Mass., 25 and the Tuscaloosa formation of Alabama.26 

Locality: Yukon River, north bank, about 1% miles 
above Williams mine (original No. 36) ; collected by 
W. W. Atwood and H. M. Eakin in 1907 (lot 4642). 

Family ANXOBACEAE 

&nus ASIMINA Adanson 

Asimina knowltoniana Hollick, n. sp. 

Plate 44, Figures 4, 5 

Leaves petiolate, oblanceolate, entire, tapering above 
to a weclge-shaped, curved, obtuse apex and below to a 
narrow wedge-shaped base, 8.75 centimeters in length 
by 2.5 centimeters in width at a distance of 3.5 centi- 
meters below the apex; nervation simply pinnate; 

" Newberry, J. S., op. cit. (Mon. 26), p. 82. ~ 

*Idem, p. 83, pl. 19, figs. 2, 3 ; pl. 63, Bgs. 1 4 ,  7. 
~Hol l ick ,  Arthur, The Cretaceous flora of southern New York and 

New Elngland: U. S. Geol. Survey Mon. 50, p. 72, pl. 23, figs. 1-6, 7; 
pl. 24, flgs. 4-9 ; pl. 25, figs. 4, 5, 7, 10-12; pl. 26, flgs. lb, c, d, 1906. 

*Berry, E. W., Upper Cretaceous floras of the eastern Gulf region in 
Tennessee, Mississippi, Alabama, and Georgia : U. 8. Geol. Survey Prof. 
Paper 112, p. 101, pl. 22, fig. 6, 1910. 
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secondary nerves numerous, subparallel, irregularly 
arranged, leaving the midrib at  angles of approxi- 
mately 4 5 O ,  curving upward toward the extremities, 
thinning out and ~lt imat~ely coalescing close to the 
margin. 

This species resembles Asin~ina e o c d a  Lesque- 
r e ~ x , 2 ~  but that form does not possess the distinct 
nblanceolate outline of ours. 

The specific name is given for Dr. F. H. Knowlton, 
of the U. S. Geological Survey, in recognition of his 
valued advice and assistance in the preparation of 
this paper. 

Locality : Yukon River, north bank, at  Blatchford's 
mine (original No. 3AH19) ; collected by Arthur Hol- 
lick and Sidney Paige i n  1903 (lot 3258). 

Order THYMELEALES 

Pamily LAURACEAE 

Genus LAURUS Linnaeus 

Laurus antecedent3 Lesquereux 

Plate 45, Figure 3 ; Plate 73, Figure 4c 

Laurus aatecedens Lesquereux, The flora of the Dakota group : 
U. S. Geol. Survey Mon. 17, p. 92, pl. 11, fig. 3, 1892. 

These specimens appear to be identical with Les- 
quereux's species from the Dakota sandstone of Kan- 
sas, and the same species has also been identified in 
the Magothy formation of Long Island, N. Y.28 

Localities: Yukon River, north bank, 1% miles 
above Williams mine (original No. 36) ; collected by 
W. W. Atwood and H. M. Eakin in 1907 (lot 4642) 
(pl. 45, fig. 3). Yukon River, north bank, about 6 
miles above Nahochatilton (original No. 3AH16) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3252) (pl. '73, fig. 4cJ. 

Genus BENZOIB Fabriaius 

Benzoin venustum alaskanum Hollick, n. var. 

Plate 45, Figure 2 

Leaf palmately three-nerved from the base, trilobate 
above the middle, rounded from above the middle 
downward to a broad qneate base, margin entire; 
median lobe conspicuougly larger than the lateral 
ones, bluntly apiculate, enlarged in  the middle ; lateral 
lobes short, rounded, blunt; sinuses shallow, broad; 
lateral primaries ascending, ultimately bent slightly 
backward, with branches pn the under sides that curve 
upward and become camptodrome along the margin; 
secondary nerves arrangdd in three subopposite pairs 

ZLesqnereux, Leo, U. S. ~ e o ~ ;  and Geog. Survey Terr. Ann. Rept. 
for 1872, p. 387, 1873 ; The ~ e & a r y  flora : U. S. Geol. Survey Terr. 
Rept., vol. 7, p. 251, pl. 43, @s. $4, 1878. 

"Hollick, Arthur, The Cretaceous flora of southern New York and 
New England: U. 8. Geol. Survey Mon. 50, p. 80, pl. 28, figs. 9, 10, 
1906. 

that leave the midrib at acute angles of divergence 
and curve upward toward the margin. 

This leaf is so nearly like Benzoin venwtwm (Les- 
quereux) Knowlton 2g that whether it should be re- 
garded as a variety or as specifically identical is open 
to question. I n  our specimen the lobes are more 
rounded and the secondary nerves diverge from their 
points of attachment a t  more obtuse angles than in 
Lesquereux's figures of the species, and there are 
other minor differences that may be seen better than 
they can be described; hence it seems advisable that 
the Alaskan leaf should be regarded as representing 
a variety of the original species. 

It may also be of interest to compare these leaves 
with Sassafras progenitor Newberry,s0 from the Rari- 
tan formation of New Jersey, a species that includes 
leaves varying greatly in size, the smallest of which, 
however, is so strikingly like Benzoin v e w t u m  that 
it is difficult to escape the idea that they may be spe- 
cifically identical. A comparison of Newberry's Fig- 
ure 3 with Lesquereux's Figure 2 will at  once demon- 
strate their close similarity. I n  fact, the indications 
appear to be that the Alaska, Kansas, and New Jersey 
specimens are all referable to a single species; but 
whether this species should be referred to the genus 
Benzoin or to the genus Sassafras may be regarded 
as a matter of individual judgment. 

Locality: Yukon River, north bank, about 14 miles 
below Melozi telegraph station (original No. 3AH13) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3250). 

Genus PERSEA Gaertner 

Persea hayana Lesquereux? 

Plate 45, Figure 8 

Per8eo haganu Lesquereux, The flora of the Dakota group: 
U. S. Geol. Survey Mon. 17, p. 103, pl. 16, fig. 6, 1892. 

There does not appear to be any marked distinction 
between our specimen from Alaska and Lesquereux's 
figure of this species from the Dakota sandstone of 
Kansas, although our specimen is imperfect in its 
upper part, where the perfect leaf might show some 
character that would serve to differentiate it, and 
hence the identification is questioned. I n  many re- 
spects i t  is strikingly similar to the Tertiary laura- 
ceous species L a m  grandis Lesquereux,8l especially 
in the expanded upper part of the leaf, which is de- 
cidedly broader than in Persea hayana; and in any col- 
lection of Tertiary plants our specimen would prob- 

28 Knowlton, F. H., A catalogue of the Cretaceous and Tertiary plants 
of North America: TJ. S. Geol. Survey Bull. 152, p. 47, 1898 (-Un- 
dera venusta Lesquereux, The flora of the Dakota group : U. S. Geol. 
Survey Mon. 17, p. 95, pl. 16, figs. 1, 2, 1892). 

"Newberry, J. S., The flora of the Amboy clays: U. S. Geol. Survey 
Mon. 26, p. 88, pl. 27, flgs. 1-3, 1895 [18961. 

* Lesquereux, Leo, The Cretaceous and Tertiary floras: U. S. Geol. 
Survey Terr. Rept., vol. 8, p. 251, pl. 58, figs. 1, 3, 1883. 
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ably be referred to the former species. I n  this con- 
nection it is also significant that our specimen is one 
of a mixed collection in which Tertiary plants (in- 
cluding a " L a w ?  sp.") were identified by 
K n ~ w l t o n . ~ ~  

Locality: Pavlof Bay, east side, about 50 miles west 
of Portage Bay, alaska Penimula (original No. 44) ; 
collected by W. W. Atwood and H. M. Eakin in 1908 
(lot 5189). 

Persea spatulata Hollick, n. sp. 

Plate 45, Figure 7 

Leaf spatulate-acuminate, entire, 7.5 centimeters 
in length by 2 centimeters in maximum width; second- 
ary nerves irregularly pinnate in arrangement, mostly 
subopposite, leaving the midrib a t  acute angles of 
divergence below, at successively more and more obtuse 
angles above, curving upward and becoming campto- 
drome along the margin. 

This is a well-defined species, apparently referable 
to Peraea or some closely related lauraceous genus. 
Incidentally, however, it may be of interest to note 
its almost perfect resemblance to Rhus bell@ Heer,33 
from a supposed Tertiary horizon in Greenland. I f  
the leaf represented by Heer's Figure 4 had been de- 
scribed as a Cretaceous species the probability is that 
no question would have been raised as to its specific 
identity with ours from 'Naska. 

Locality: Yukon River, north bank, Fossil Bluff, 
about 6 miles above Nahochatilton (original No. 
2AC238) ; collected by A. J. Collier and Sidney Paige 
in 1902 (lot 2962). 

Genus DAPHNOQEBE U n g e r  

Daphnogene cocculoides Hollick, n. sp. 

Plate 45, Figure 5 

Leaf linear-lanceolate-elliptical, entire, about 6.25 
centimeters in length by 1.75 centimeters in width 
across the middle; nervation consisting of a midrib 
two acrodrorne lateral primary nerves, and a series of 
uniformly fine secondary nerves that diverge from 
the midrib at  obtuse angles and connect with the 
lateral primaries above and are camptodrome between 
the lateral primaries and the margin, where they 
coalesce and form a delicate, undulate marginal nerve. 

This specimen belongs to the general type of leaves 
that have been referred and transferred, from time 
to time, to the genera Daphmgene, Cin~~armnmuum, 

* Knowlton, F. H., in  Atwood, W. W., Geology and mineral resources 
of parts of the Alaska Peninsula: U. 5. Geol. Survey Bull. 467, p. 57, 
1811. See also this paper, p. 6. 

*Heer, Oswald, Contributions to the fossil flora of North Green- 
land : Flora fossilis arctica, vol. 2, No. 4, p. 482, pl. 56, flgs. 3-5, 1869. 

COCCZL~ZGS, Pdiuw, and Ziayphw; and it closely re- 
sembles CoccuZm cinmlmamezls Velen0vsky,8~ from the 
Cenomanian of Bohemia, but it is somewhat more 
slender and elongated, and its surficial characters ap- 
pear to indicate relationship with the Lauraceae. 

Locality: Yukon River, north bank, about 12 miles 
below Melozi telegraph station (original No. 20) ; 
collected by W. W. Atwood and H. M. Eakin in 
1907 (lot 4634). 

Daphnogene turbulenta Hollick, n. sp. 

Plate 45, Figure 6 

Leaf oblong-elliptical, tapering to base and summit, 
cntire, 7 centimeters in length by 2.75 centimeters in 
width across the middle; nervation consisting of a 
ngdrib and two acrodrome lateral primaries of equal 
rank with the midrib, that arise from the base of the 
leaf. 

This leaf is given a distinct specific rank, not be- 
cause it possesses obvious distinctive characters but, on 
the contrary, for the reason that it belongs to a type 
of leaf that includes EO many forms closely resembling 
one another, to which different specific and generic 
names have been given, that i t  can not be referred 
exclusively to any particular described species, and 
individual opinion will always differ where such close 
similarity exists. As examples in this connection the 
following references may prove of interest: Dapivno- 
gene cimmmeif&ito (Brongniart) Unger, as de- 
picted by Watelet w from the Eocene of France; C h -  
aanzomum newberryi Berry,S6 from the Upper Creta- 
ceous (Eutaw formation) of Georgia; Ceanothus cre- 
t m m  D a w s ~ n , ~ ~  from the Upper Cretaceous of Van- 
couver Island; and Paliwrus ovaZi8 Dawson,ss from the 
Upper Cretaceous (Mill Creek series) of Canada. 
Other leaf forms, practica1,ly indistinguishable from 
these, to which distinct specific names have been given, 
might readily be cited, but these are probably sufficient 
for purposes of comparison and as examples of ex- 
~!ressions of. opinion in regard to generic relationship 
and specific identity. 

Locality : Yukon River, north bank, about . l7 miles 
below Nulato (original No. 33) ; collected by W. W. 
Atwood and H. M. Eakin in 1907 (lot 4639). 

* Velenovsky, Josef, Die Flora der b6hmischen Ereide-Formation, pt. 
4 : Beitr. Paltiontologie 0esterr.-Ungarns u. des Orients, vol. 5, No. 1, 
p. 4 (BE), pl. 8 (31), 5gs. 16-21. Wien, 1885. 

8s Watebt, Adolphe, Description des plantes fossiles du  bassin de 
Paris, m.177, pl. 50, 5g. 17, Paris, 1866. 

BeBerry, XI. W., The Upper Cretaceous and Eocene floras of South 
Carolina and Georgia: U. 8. Geol. Survey Prof. Paper 84, p. 117, pl. 
21, 5gS. 9-11, 1914. 

*Dawson, J. W., Roy. Soc. Canada Trans., vol. 1, see. 4, p. 28, pl. 
8, fkg. 33, 1882 [1883]. 
* Dawson, J. W., Roy. Soc. Canada Trans., vol. 3, sec. 4, p. 14, pl. 4, 

fig. 4, 1885 [1888]. 
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oenus DdPEEOPFPLLUM Eeer I collected by Arthur Hollick and Sidney Paige in 1903 

DaphnonhgZZum dalcotenss Lescyuereux, The flora of the Dakota 
group: U. S. Geol. Survey Erlon. 17, p. 99, pl. 51, flga. 

Daphnophyllum dakotense Lesquereux? 

Plate 46, Figure 4 

1-4; pl. 62, fig. 1, 1892. 

-(lot 3250) ' 
Order PLATANALES 

This leaf belongs to the type commonly included in 
(he genus Laumcs, or L~rophyZZurn, or DapJunophyZ- 
I m ,  and it compares so closely with Lesquereux7s 
species of Daphwophylh,  from the Dakota sandstone 
of Kansas, that at least provisional reference appears 
to be justified. Lesquereux's figures show more or less 
variation both in form and in nervation, and our speci- 
men compares more closely with his Figure 2 on Plate 
51 than that does with his Figure 1 on Plate 52. 
Another leaf with which i t  may also be compared is 
L a m s  hoUicki Berry,sg from the Magothy formation 
of New Jersey, Delaware, and Maryland. 

Locality: Yukon River, north bank, about 12 miles 
below Melozi telegraph station (original No. 3AHll)  ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3248). 

Genus CIIOXAXOMIJX 8. Brown 

~innamomum dubioaum Hollick,, n. sp. 

Plate 4, Figure 1 

Leaf obovate, inequilateral, entire, 6 centimeters in 
length by 3.75 centimeters in maximum width, 
rounded above to a broad, curved summit and below 
to a curved, wedge-shaped base, triple-nerved, appsr- 
ently from close to the base; lateral primaries diverg- 
ing from the midrib at acute angles, curving inward 
and extending close to the margin in the upper part 
of the leaf blade, where they thin out and apparently 
connect with and merge into fine secondary nerves 
from each side of the midrib. 

Critical diagnostic characters in this leaf are either 
obscure or entirely lacking. The basal portion is 
missing, hence it is impossible to determine definitely 
whether the lateral primaries are basilar or supra- 
basilar. The apex was apparently abruptly apiculate. 
I t  is suggestive of certain of the forms of Cianu- 
m m m  bucE H H ~ : ~  but this is a strictly Tertiary 
species, and, in any event, the critical characters in our 
specimen are too poorly preserved for satisfactory 
comparison. It is possible, in fact, that the generic 
reference may be questioned, and that some other 
genu*Pdiu?w, Cemothus, or Z i z y p b m i g h t  be 
considered equally applieable. 

Locality: Yukon River, north bank, about 14 miles 
below Melozi telegraph station (original No. 3AH13) ; 
-- -- 

*Berry, E. W., New York Boti Gard. Bull., vol. 3, NO. 9, p. 79, pl. 
52. fig. 4, 1903. 
* Heer, Oswald, Flora tertiaria Helvetiae, vol. 2, p. 90, pl. 95, 6gs. 

1-8, Winterthur, 1856. 

Family PLATANACEAE 

Genus PLATANUS Linnaeus 

Platanus? newberryana Heer 

Plate 46, Figures 2, 3 ;  Plate 47, Figure 3 

Platannsf newberryana Heer, in Cape!lini and Heer, Les phyl- 
lites cretades du Nebraska: Soc, helv. sci. nat. Nouv. 
niem., rol. 22, No. 1, p. 16, pl. 1, fig. 4, 1866. 

A considerable variety of leaf forms have been 
referred to this species by Heer, Lesquereux, and sub- 
sequent writers, some of which might be regarded as 
distinct species. The particular figures with which 
our specimens appear to compare most closely are 
some by Heer representing specimens from the 
Patoot beds of Greenland. I n  one or another of its 
forms it has been reported from the Dakota sandstone 
of Nebraska by Lesquereux 42 and from the Mago- 
thy (? )  formation of Long Island, N. Y., by P ~ l l a r d . ~ ~  

Localities : Yukon River, north bank, near Nulato ; 
collected by I. C. Russell in 1889 (pl. 46, fig. 2). 
Yukon River, north bank, about 12 miles below Melozi 
telegraph station (original No. 20) ; collected by 
7V. W. Atwood and H. M. Eakin in 1907 (lot 4634) 
(pl. 46, fig. 3). Yukon River, north bank, about 6 
miles below Blatchford's mine (original No. 3AH20) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3259) (pl. 47, fig. 3). 

Platanus? newberryana conditionalis Hollick, n. var. 

Plate 46, Figure 4 ; Plate 47, Figure 4 ; Plate 48, Figure 1 

These leaves are similar to the lobed forms of 
P h t a w ?  nezul6erryam Heer as depicted by Les- 
quereux l4 from the Dakota sandstone of Nebraska 
and by Heer 45 from the Patoot beds of Greenland, 
except that in our specimens the dentition is con- 
spicuously coarser. The particular figure that re- 
sembles ours most nearly in this feature is Heer's Fig- 
ure 3, but in regard to this one he remarks 48 that i t  
" belongs perhaps to another species.'' 

I n  view of the variety of leaf forms that have teen 
included in the species, and the fragmentary nature 
of our specimens, it has seemed advisable to give them 
varietal rank pending the time when better specimens 
may be available for com~arison. 

4 1  Heer, Oswald, Die fossile Flora Gronlands, zweiter Theil : Flora 
fossilia arctica, vol. 7, pl. 59, flgs. 2, 8, 1883. 

eLesquereux, Leo, The Cretaceous flora: U. S. Geol. Survey Terr. 
Rcpt., vol. 6, p. 72, pl. 8, figs. 2, 3 ; pl. 9, fig. 3, 1874. 

43Pollard, C. L., New York Acad. Sci. Trans., vol. 13, p. 181, 1894. 
ULesquereux, Leo, The Cretaceous flora: U. S. Geol. Survey Terr. 

Rept., vol. 6, pl. 8, fig. 3, 1874. 
a Heer, Oswald, Die fossile Flora Gronlands, sweiter Theil : Flora 

fossilis arctica, vol. 7, pl. 59, figs. 1, 3, 1883. 
"Idem, p. 29. 
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Localities: Koyukuk River, west bank, about 39 
miles above its mouth (original No. 333) ; collected by 
F. C. Schrader in 1899 (lot 7472) (pl. 46, fig. 4). 
Yukon River, north bank, about 12 miles below Melozi 
telegraph station (original No. 20) ; .collected by 
'W. W. Atmood and H. M. Eakin in 1907 (lot 4634) 
(pl. 47, fig. 4; pl. 48, fig. 1). 

Platanus septentrionalis Hollick, n. sp. 

Plate 47, Figures 1, 2 ; Plate 48, Figures 2 4  ; Plate 49, Pigure 1 

Leaves variable in size, trilobate; base broad, ab- 
ruptly constricted close to and decurrent for a short 
distance on the petiole ; margin coarsely dentate above, 
finely dentate in the lower part; nervation tripalmate, 
craspedodrome ; secondary nerves irregularly dis- 
posed, mostly alternate, six on each side, leaving the 
midrib a t  various angles of divergence; lateral pri- 
maries suprabasilar, spreading, branched on the under 
sides, each lowest branch similarly branched from 
the under side. 

These leaves apparently represent a new species of 
Platanus which has its nearest analogue in P. sldr- 
leyensis from the Tuscaloosa formation of 
Alabama; but unfortunately, in connection with 
neither species are perfect specimens figured, and sat- 
isfactory comparison is impossible. 

Locality: Yukon River, north bank, about 3 miles 
above Pickart's mine (original No. 3AH18) ; collected 
by Arthur Hollick and Sidney Paige in 1903 (lot 
3253). 

Platanus latior (Lesquereux) Knowlton 

Plate 51, Figure 2 

Platanus latior intermedia Hollick, n. var. 

Plate 75, Figure 1 

This leaf is similar to P h h w  latwr subintegri- 
folia (Lesquereux) Knowlt0n,4~ from the Dakota 
sandstone of Kansas. It is obscurely trilobate, how- 
ever, with apparently coarser dentition than in Les- 
quereux's variety, thus indicating a form intermediate 
between the latter and P. latior grdidentatca (Les- 
quereux) K n o w l t ~ n . ~ ~  

Locality: Yukon River, north bank, about 17 miles 
above Nahochatilton (original No. 2AC236) ; collected 
by A. J. Collier and Sidney Paige in 1902 (lot 2963). 

Platanus valida Hollick, n. sp. 

Plate 75, Figure 2 

Leaf expanded in its lower part, rounded to a broad, 
cuneate base; margin serrate-dentate; nervation tri- 
palmate, craspedodrome; lateral primaries ascending 
at angles of about 45" from the midrib, subparallel 
mith the secondary nerves next above, each giving off 
six or more forked branches from the under side, the 
branches and their ramifications each terminating in 
cne of the teeth; secondary nerves irregularly dis- 
i!osed, widely spaced on each side of the midrib. 

This leaf is somewhat similar in general appearance 
to Platcunus latior intermedia!, the specific variety last 
described, but the nervation is more ascending, and the 
dentition, as far as it is preserved, appears to be ser- 
rate rather than triangular-dentate. 

Locality: Yukon River, north bank, about 8 miles 
kelow Kaltag (original No. 3AH29) ; collected by 
Arthur Hollick and Sidney Paige in 1903 (lot 3268). 

P l o t a w  aoeroides? Goeppert var. la tbr  Lesquereux, Am. 
Jour. Sci., 2d ser:, vol. 46, p. 97, 1868. 

Ylatanus p r i m a e ~ a  Lerquereux, The Cretaceous flora: U. S. 
Geol. Survey Terr. Rept., vol. 6, p. 69, pl. 7, fig. 2; pl. 
26, fig. 2, 1874; The flora of the Dakota group: U. S. 
Geol. Survey Mon. 17, p. 72, pl. 8, figs. 7, 8, 8a, b; pl. 
10, fig. 1, 1892. 

Platanws latior (Lesquereux) Knowlton, A catalogue of the 
Cretaceous and Tertiary plants of North America : U. S. 
Geol. Survey Bull. 152, p. 170, 1898. 

This specimen almost certainly represents the lower 
part of a leaf of this species, similar to the one de- 
picted by Lesquereux under the name PWanus pri- 
mcaeva in his "Flora of the Dakota group," Plate 10, 
Figure 1. 

Platanus heerii Lesquereux 

Plate 43, Figure 2 ;  Plate 46, Figure 1 ; Plate 55, Figure 2 

Locality : Yukon River, north bank, about 12 miles 
below Melozi telegraph station (original No. 
3AHl l )  ; collected by Arthur Hollick and Sidney 
Paige in 1903 (lot 3248). 

47 Berry, E. W., Upper Cretaceous flora8 of the eastern Gulf region 
in Tennessee, Mississippi, Alabama, and Georgia: U. S. Qeol. Survey 
Prof. Paper 112, p. 83, pl. 15, flgs. 1-5, 1919. 

Platannrs heerii Lesquereux, U .  S. Geol. and Geog. Survey 
Terr. Ann. Rept. for 1871, p. 303, 1872; The Cretaceous 
flora: U. S. Geol. Survey Terr. Rept., vol. 6, p. 70, pl. 8, 
flg. 4 [l] ; pl. 9, figs. 1, 2, 1874; The Cretaceous and 
Tertiary floras: Idem, vol. 8, p. 44, pl. 3, fig. 1 ;  pl. 7, 
@. 5, 1883. 

Knowlton, F. H., in Eakin, H. M., The Yukon-Koyukuk 
region, Alaska: U. S. Geol. Survey Bull. 631, p. 48, 1916. 

Lesquereux included a considerable variety of leak 
forms in this species, from the Dakota sandstone of 
Kansas--lobed and unlobed, dentate and e n t i r e a n d  
his example was followed by Heer in connection with 

~Knowlton, F. H., A catalogue of the Cretaceous and Tertiary 
plants of North America: U. S. -1. Survey Bull. 162, p. 170, 1898 
(=PZotcrnuu pdnmeva srb6~tegrifolia Lesquereus, The flora of the 
Dakota group: U. 8. Geol. Survey Mon. 17, p. 73, pl. 9, flgs. 8, 4, 1892.) 

Idem. p. 170 (=Platanus prfmaeua grandidmtata Lesquereux, op. 
dt., pl. 9, flgs. 1, 2).  

WHeer, Oswald. Die fossile Flora Gr6nland8, erster Theil: Flora 
fossilis arctica, vol. 6, pt. 2, p. 72, pl. 7, flgs. 1, 2 ;  pl. 8, flgs. 1, 
28; pl. 9, @a. 1, 2, 3a, 4, 1882. 



Platanus latibasalis Hollick, n. sp. 

Plate 51, Figure 1 
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ently have their nearest analogue in the Miocene 
species Platanus ~ppendioulata Le~quereux .~~  

Localities: Yukon River, north bank, at Blatch- 

ieaves referred to the species from the Atane beds of 
Greenland. 

The leaves represented by our Figure 2, Plate 43, 
and Figure 1, Plate 46, belong apparently to the un- 
lobed form, with obscurely dentate margin, such as 
those depicted by Heer in  his Figure 1, Plate 79 and 
Figure 2a, 'late but the leaf represented Our 

Figure 2, Plate 55, a broader, possibly 
lobed form. 

Unlobed with dentate margins, are figured 
by Ward," from the Eocene ( '1 of Wyoming, and 

52 has referred a number of 'peci- 
*lens from the Baritan formation of and 
the District of Columbia to the same species. 

Localities: Yukon River, north bank, between Pick- 
art's mine and Nulato No. 358) ; collected 
by C. Schrader in lgg9 (lot 7471) (pl. 439 fig. 2)-  
lukon River, north near ; couected 
I. C. in lag9 (P'. 46, '). Yukon River, 
north bank, about l2 "low 
station 20) ; W. W. Atwood 

H. M. Eakin in 1907 (lot 4634) (pl. 55, fig. 2). 

by Arthur Hollick and Sidney Paige in 1903 (lot 
3252). 

Platanus alata Hollick, n. sp. 

Plate 49, F gures 2, 3 

Leaves large, coarse, of unknown form and dimen- 
sions, the base extended into long alate borders to the 
petiole with numerous horizontal veinlets on each 
side; nerration consisting of a strong midrib and two 
0, more pairs of stout, subopposi~, widely spaced 
secondary nerves that leave the midrib at obtuse angles 
of divci.gence and soon curve upward, the lowest pair 
iuprabasilar and presenting an appearance of lateral 
primaries, strongly and irregularly branched from the 

side, the lower branches simulating the char- 
acters of the horizontal basilar veinlets below. 

It is impossible to describe these leaves accurately 
0. satisfactorily, by rewon of their fragmentary con- 
dition. They evidently represent a large coarsely 
nerved species, probably lobed. The, two specimens 
differ considerably in size, but the most striking spe- 
cific characters are identical in each. They appar- 

basgar, inequidistant from tg base of the leaf and 
simulating lateral primaries, with branches from the 
under sides. 

Platanoid leaf of unknown form and dimensions, 
with a broad, undulate-truncate base, terminating in 
abruptly constricted, short, rounded alations to the 
petiole; secondary nervation coarse, widely spaced, 
irregularly disposed, ascending, the lower two supra- 

This imperfect platanoid leaf is given a distinct 
specific name with some hesitation, as in its general 
characters, so far  as they are discernible, it is sug- 
gestive of one of the forms of Platanm primaeva 
LesquereuxP3 from the Dakota sandstone of Kansas, 
and of certain forms of PZfnkinu8 heerii Lesquereux? 
from the same horizon and locality. Possibly it 
might better be regarded as representing a variety 
of one or the other of these species, but its apparently 
unique basilar characters and the impossibility of 
identifying it satisfactorily with either one of these 
species to the exclusion iof the other have seemed to 

ford's mine (original No. 3 ~ ~ 1 9 )  ; collected by Ar- 
thur Hollick and Sidney Paige in 1903 (lot 3258) 
(pl. 49, fig. 3). Yukon River, north bank, a t  Pickart's 
rnine (original No. 26) ; collected by W. W. Atwood 
and H. M. Eakin in 1907 (lot 4638) (pl. 49, fig. 2). 

jistify giving to it a dis4inct specific rank. 
Locality: Yukon Rivqr, north bank, about 6 miles 

above Nahochatilton (odginal No. 3AH16) ; collected 

a Ward, L. F., Synopsis of the flora of the Laramie group: U. 8. 
Geol. Survey Sixth Ann. Rept., 4. 552, pl. 40, flgs. 8, 9, 1886. 

"Berry, E. W., Maryland Geol. Survey, Upper Cretaceous, p. 824, pl. 
65, figs. 1-6 ; pl. 66, figs. 1% ; pl. 67, flgs. 1-7, 1916. 

Lesqnereux, Leo, The flora o the Dakota group : U. S. Geol. Survey 
Mon. 17, p. 72, pl. 8, flg. 7, 189 

"Lesqnereux, Leo, The Cret $ eous flora: U. S. Geol. Survey Terr. 
Bept., vol. 6, p. 70, pl. 9, flgs. l,i2, 1874. 

Platanus? sp. 

Plate 50, Figures 1, 2 

These fragmentary specimens represent two large 
platanoid leaves, possibly referable to Platanus alata 
or Platanus latibasal&, the two species last described, 
but they are too imperfect for satisfactory comparison. 

Localities : Yukon River, north bank, about 17 miles 
below Nulato (original No. 33) ; collected by W. W. 
Atwood and H. M. Eakin in 1907 (lot 4639) (pl. 50, 
fig. 1). Yukon River, north bank, at  Fossil Bluff, 
about 6 miles above Nahochatilton (original No. 
2AC238) ; collected by A. J. Collier and Sidney Paige 
in 1902 (lot 2962) (pl. 50, fig. 2). 

Platanus? grewiopsoides Hollick, n. sp. 

plate 28, Figure 5b; Plate 52, Figure 1 

Leaf obovate-orbicular, asymmetric, 8 centimeters 
in length by 8 centimeters in maximum width, broadly 
wedged-shaped from above the middle to the apex, 
- -  

Lesquereux, Leo, Report on the fossil plants of the auriferous 
gravel deposits of the Sierra Nevada: Harvard Coll. Mus. Comp. 
Zoology Mem., vol. 6, No. 2, p. 12, pl. 3, Ags. 1-8 ; pl. 6, flg. 7b, 1875. 



86 T H E  UPPER CRJ3TACEOUS FLORAS OF ALASKA 

rounded below and terminating in an abruptly con- 
stricted, short, acute, cuneate base; margin coarsely 
serrate-dentate from the middle upward, becoming 
finely dentate and entire below; nervation pinnate 
subtripalmate, craspedodrome; midrib curved; sec- 
ondary nerves five on each side, opposite or suboppo- 
site, subparallel, leaving the midrib at acute angles 
of divergence, except the upper ones, which subtend 
more obtuse angles, the lowest pairs simulating lateral 
primaries, suprabasilar, flexuous, branched on the 
under sides, the branches curving upward. 

These leaves, although evidently more or less dis- 
torted, are apparently normally asymmetric or curved 
to one side. They possess the character of both 
PZatmw and Grewiopsk and may be compared with 
the type of leaves represented by PZntmmB sp. 
Bno~l ton:~  from the Vermejo formation of south- 
eastern Colorado, and Grewiopais popuZifoZia Ward:' 
from the Fort Union formation of Montana. The 
generic reference is questioned in view of the diverse 
opinions that have been expressed in regard to the 
generic affiliations of leaves of this general type, some 
of which have been referred to the genera previously 
mentioned and others to the genera Cisdte8 and Popu- 
Zites:* in connection with many of which the resem- 
blances are more apparent than the differences. 

Localities: Yukon River, north bank, at Fossil 
Bluff, about 6 miles above Nahochatilton (original 
No. 2AC238) ; collected by A. J. Collier and Sidney 
Paige in 1902 (lot 2962) (pl. 28, fig. 5b). Yukon 
River, north bank, about 6 miles above Nahochatilton 
(original No. 3AH16) ; collected by Arthur Hollick 
and Sidney Paige in 1903 (lot 3252) (pl. 52, fig. 1). 

Genus CBEDHEBIA Zenker 

Credneria inordinata Hollidt, n. sp. 

Plate 56, Figure 3 ;  Plate 57, Figures 2, 6 

Leaves averaging about 10 centimeters in length 
by about 10 centimeters in width across the expanded 
upper part, more or less irregular and asymmetric in 
shape, with an angular, obovate outline, obliquely 
truncate above and the apex turned slightly to one 
side; margin serrate-dentate and triangular-dentate, 

saKnowlton, F. H., in Lee, W. T., and Knowlton, Ir. H., Geology and 
paleontology of the Raton Mesa and other regions in Colorado and 
New Mexico: U. S. Geol. Survey Prof. Paper 101, p. 269, pl. 42, fig. 3, 
1917. 

&'Ward, L. F., Synopsis of the flora of the Laramk group: U. S. 
Geol. Survey Sixth Ann. Bept., p. 566, pl. 66, ilga 8-10, 1886; Types 
of the Laramie flora: U. 8. Geol. Survey Bull. 37, p. 90, pl. 40, figs. 
3-6, 1887. 

~ 0 h s i ~ e s  am&s (Lesquereux) Lesquereux, U. 5. Geol. and Geog. 
Burvey Terr. Ann. Rept. for 1874, g. 352, 1876; The Cretaceous and 
Tertiary floras: U. 8. Geol. Surrey Terr. Rept., vol. 8, p. 67, 1883 
(=PopuUtes amnia Lesquereux, The Cretaceous flora : U. S. Geol. Sur- 
vey Terr. Rept., vol. 6, p. 71, pl. 4, fig. 4, 1874). Heer, Oswald, Die 
fossile Flora Gronlands, zweiter Theil: Flora fossilis arctica, vol. 
7, p. 28, pl. 57, fig. 4 ;  pl. 58, fig. 1 ;  pl. 59, fig. 7, 1883. Dawson. 
J .  W., Roy. Soc. Canada Trans., vol. 3, sec. 4, p. 12, pl. 4, flg. 2, 1885 
[1886l. 

except at the broadly truncate wavy base; nervation . 
pinnate, subpalmate, craspedodrome, consisting of a 
midrib and four or five irregularly disposed secondary 
nerves on each side, mostly subopposite, with one or 
more branches toward their extremities, for the most 
part from their under sides, lowest pair suprabasilar, 
with numerous branches on their under sides, mostly 
forked and extending to the dentitions of the adjacent 
margin; lamina of the leaf blade below the two basal 
secondary nerves traversed by a number of relatively 
strong secondary nervilles that leave the midrib at 
approximately right angles. 

These leaves vary more or less in shape and, to a 
certain extent, in nervation, but not enough to war- 
rant more than a possible varietal distinction. They 
are all similar in shape to the general type of leaf 
represented by Credmria aenkeri asymmtrica 
Richter 69 sad 0. ,&mi denticubto (Zenker) Rich- 
ter;OO but all of our specimens are more irregularly 
branched than either of these species, and the margins 
are dentate below as well as above the termini of 
the basal secondaries. The branching of the basal 
secondary branches and the craspedodrome character 
of these, coincident with the dentition of the adjacent 
margins, are also distinguishing features. The asym- 
metry of the upper part of the leaves is well exempli- 
fied in Figure 3, Plate 57; and in all our figures it 
may be seen that the branches of the basal secondaries 
are markedly different on the opposite sides of each 
leaf. 

Localities : Yukon River, north bank, about 8 miles 
below Kaltag (origina'l No. 8AH29) ; collected by 
Arthur Hollick and Sidney Paige in 1903 (lot 3268) 
(pl. 56, fig. 3). Yukon River, north bank, about 12 
miles below Melozi telegraph station (original No. 
3AHll ) ;  collected by Arthur Hollick and Sidney 
Paige in 1903 (lot 3248) (pl. 57, figs. 2-3). 

Credneria inordinata maxima Hollick, n. var. 

Plate 58, Figures 1, 2 

P t e r o s p d e 8  dentatus Heer, Newberry, The later extinct 
floras of North America: U. 8. Geol. Survey Mon. 35, 
p. 133, pl. 53, flg. 1, 1898. 

Leaf asymmetrically orbicular-obovate, about 14 
centimeters in length by about 14 centimeters in maxi- 
mum width ; margin triangular-serrate-dentate ; nerva- 
tion characteristic of the genus and species. Differs 
from the species mostly in its larger size. 

These two figures represent a specimen identified by 
Newberry as the Tertiary species Pterospermites den- 

" Richter, P. B., Die Gattung Oredtterfa und einiger seltenere Pflan- 
zenreste : Beitrlige zur flora der oberen Kreide Quedlinburgs und seiner 
Umgebung, pt. 1, p. 12, 5, figs. (4?), 5, Leipzig, 1905. 

-Idem, p. 13, pl. 2, figs. 6, 7 ;  pl. 6, f lp.  1, 2 ( = 0 .  datIcukrt0 
anker, Beitrage zur Naturgeschichte der Urwelt, p. 18, PI. 2, fig. E. 
Jena. 1833). 
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tatus Heer.61 Figure 1 is a photograph of Newberry's 
figure. Figure 2 is a photograph of the left side of the 
specimen from which the drawing for Newberry's 
figure was made. The specimen was evidently broken 
across, in the direction indicated by the two arrow 
points in our Figure 1, and the right side of the speci- 
men was lost. Our two figures are arranged on the 
plate so that the two representations of the left side 
of the specimen are contiguous and at  the same angle, 
in order to facilitate comparison. It is evidently a 
C r e d d  that differs but little from Credneria in- 
ordnata, the species last described, and but for its 
larger size might properly be regarded as specifically 
identical with that speoies. 

This is one of the specimens collected by W. H. 
Dall in 1866, and he has assured me that it came from 
the north bank of Yukon River in the vicinity of 
Nulato, a locality that is within the general region 
in which our specimens of Cred.ILeria ino~diwta  were 
subsequently collected. The fossil flora of this region 
is now known to be of Cretaceous age; but the pre- 
vailing opinion at  the time when Newberry's manu- 
script was prepared was that the sedimentary rocks 
of the region were of Tertiary age, and Newberry's 
identification of the specimen as a Tertiary species was 
probably influenced by and in deference to the then 
prevailing opinion. It is evident, however, that his 
identification was made with some reservation, for he 
qualifies it by the incidental remark, "if we accept 
that name for the species." A comparison with Heer's 
figures clearly shows that the identification was 
erroneous. 

Locality : Yukon River, north bank, in the vicinity 
of Nulato; collected by W. H. Dall in 1866 (U. S. Nat. 
Mus. catalogue No. 7122). 

Credneria spatiosa Hollick, n. sp. 

mate 59 

Leaf large, about 18 centimeters in length by about 
i 8  centimeters in width at a distance of 14 centimeters 
from the base, shape not known, asymmetric, broadest 
in khe upper part, narrowed below to an oblique, trun- 
cate base; nervation consisting of a midrib and at 
least four pairs of subopposite secondary nerves, the 
upper ones flexuous, leaving the midrib at  rather ob- 
tuse angles of divergence, the lower pair suprabasilar, 
simulating lateral primaries, leaving the midrib at 
ecute angles of divergence, soon curving outward, with 
irregularly disposed, flexuous, occasionally forked 
branches on their under sides; marginal characters 
cibscure; basilar veinletq horizontal or curved down- 
ward. 

The general charactess of this leaf are similar to 
those of the smaller alliqd species of the genus. It is 

a Heer, Oswald, Flora fossilis arctiea, vol. 1, p. 138, pl. 21, fig. 15b; 
PI. 23, figs. 6, 7, 18, 9?1, 1868. 

(.]early asymmetric, with a truncate base and an ex- 
panded upper part. Apparently it was broadest on 
the right side as represented in the figure, with the 
hranches from the basal secondary on that side much 
larger and more strongly developed than on the other. 
It might, indeed, be taken for an exaggerated form of 
Credneria inordinata of the type depicted in Figure 3, 
Plate 56, and Figure 3, Plate 57. 

Locality : Yukon River, north bank, refuse dump at 
Blatchford's mine (original No. 3AH19) ; collected by 
Arthur Hollick and Sidney Paige in 1903 (lot 3258). 

Credneria longifolia Hollick, n. sp. 

Plate 60 

Leaf large, about 20 centimeters in length by aboat 
12 centimeters in width at  a distance of 14 centimeters 
from the base, obovate, apparently asymmetric; mar- 
gin entire,'undulate, at least in the lower part ; midrib 
curved; secondary nerves four or more on each side. 
irregularly disposed, widely spaced, flexuous, ascend- 
ing at  acute angles of divergence from the midrib, 
lower two subopposite, suprabasilar, with numerous 
widely spaced, flexuous branches on the under sides 
that curve irregularly upward and finally thin out and 
chappear along the margin; basilar veinlets prom- 
inent, the upper ones curving upward, the lower ones 
horizontal. 

This leaf, in its perfect form, was apparently larger 
on one side than on the other, turned to one side in its 
upper part, and had the secondary nerves arranged 
differently on opposite sides of the midrib. The indi- 
cations are that the base was truncate, after the man- 
11-er characteristic of other species of the genus. 

Locality: Yukon River, north bank, about 12 miles 
EeIow Melozi telegraph station (original No. 3AHll)  ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3248). 

Credneria grewiopsoides Hollick, n. sp. 

Plate 52, Figure 3;  Plate 53, F gure 1 

Leaves suborbicular, crenate-dentate above, becom- 
ing denticulate and entire below; nervation pinnate 
subpalmate, secondaries about six on each side of the 
midrib, subopposite, leaving the midrib at diverse 
angles of divergence, subparallel, flexuous, terminating 
in the dentitions, the basal pair strongest, simulating 
lateral primaries, with numerous branches on the 
under sides, of which the lower ones curve upward 
toward the margin and the upper ohes extend to the 
margin and terminate in the dentitions. The larger of 
these specimens indicates a leaf that was apparently 
about 18 centimeters in length by about 20 centimeters 
in width across the middle. 

In  each of our specimens, unfortunately, the hase is 
missing and only a small portion of the margin i~ 
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preserved; but their identity with the genus Credneria 
appears to be unmistakable, although there is a re- 
semblance to certain leaves that have been referred to 
the genus Gredopsis, such as the general type repre- 
sented by the Tertiary species Grezoiopsis credneriae- 
form& Saporta,B2 which he lists in his table of affini- 
ties eS as analogous to the Cretaceous species Cred- 
neria denticuhta Zenker.64 The latter species pos- 
sesses general features that are similar to those of 
ours, b i t  the dentitions are coarser and the base of 
the leaf is less rounded than in either of our specimens. 
Stiehler,Bs however, figures a specimen with a broader, 
more rounded base. 

I n  outline our species more nearly resembles 
Credneria acuminata Hampe, as depicted by Stiehler,B6 
C'. macrophylla Heer,Br and C.  m% d r b m  
R i ~ h t e r . ~ ~  All these species, however, have entire 
margins, as has also CrednePia protophyldoide~ Knowl- 
ton,63 from the Vermejo formation of southeastern 
Colorado, which Knowlton compares, in respect to its 
general characters, with C.  integerrim Zenker.70 

Heer 71 refers a leaf from the Atane beds of Green- 
land, without discussion, to C. integerrim, but unfor- 
tunately all of the margin except a small portion of 
the lower part is missing in the figure, and it is impos- 
sible to determine whether or not the upper part of 
the margin was entire or dentate. A comparison of 
this figure with ours, however, shows so striking n 
resemblance in all its discernible characters that there 
seems to be no doubt of the mutual identity of the 
species nor of the error in Heer's determination of his 
specimen as C .  i n t e g e r h a .  

Incidental reference may also here be made to 
Protophyawn m&mo Daws~n:~ represented by a 
fragmentary figure of a large leaf from the Cretaceous 
cf Nanaimo, Vancouver Island, which also may belong 
to our species; in that event Dawson's specific name 
would have precedence. 

O2 Saporta, Gaston de, Prodrome d'une flore fossile des travertins 
anciens de SBzanne: Soc. geol. France Mem., s6r. 2, vol. 8, No. 3, p. 
404 (116), pl. 34 (13), fig. 7, 1868. 

Idem, p. 424. 
-Zenker, J. C., Beitrlge zur Naturgeschichte der Urwelt, p. 18, pl. 

2, fig. E, Jena, 1833. 
OE Stiehler, A. W., Beitrilge zur Kenntniss der vorweltlichen Flora des 

Kreidegebirges im Harze, 1-5: Palaeontographica, vol. 5, No. 2, p. 64, 
pl. 9, fig. 4, 1857. 

"Idem, pl. 10, figs. 6, 7. 
Heer, Oswald, Beitrage zur Kreide-Flora: I, Flora von Moletein in 

Mlhren : Soc. helv. sci. nat. Nouv. mem., vol. 23, No. 2, p. 16, pl. 4, 
1869. 

=Richter, P. B., Die Gattung U r e r E d a  und einige seltenere Pflan- 
zenreste: Beitrlge zur Flora der oberen Kreide Qnedlinburgs und 
seiner Umgebung, pt. 1, p. 12, pl. 2, flgs. 2-3, Leipzig, 1905. 

Knowlton, F. H., in Lee, W. T., and Knowlton, F. H., Geology and 
paleontology of the Raton Mesa and other regions in Colorado and 
New Mexico : U. S. Geol. Survey Prof. Paper 101, p. 267, pl. 46, 1917. 

70 Zenker, J. C., Beitrsge Bur Naturgeschichte der Urwelt, p. 17, pl. 2, 
fig. F, Jena, 1883. 

n Heer, Oswald, Die fossile Flora GrSnlands, erster Theil: Flora 
fossilis arctica, vol. 6, pt. 2, p. 78, pi. 36, flg. 4. 1882. 

Dawson, J. W., On the Cretaceous and Tertiary floras of British 
Columbia and the Northwest Territory: Roy. Soc. Canada Trans., vol. 
1, sec. 4, art. 2, p. 28, pl. 8, fig. 36, 1882 t18831. 

Localities: Yukon River, north bank, just above 
Pickart's mine (original No. 3AH18a) ; collected by 
Arthur Hollick and Sidney Paige in 1903 (lot 3254) 
(pl. 52, fig. 3). Yukon River, north bank, about 6 
miles' above Nahochatilton (original No. 3AH16) ; 
collected by Arthur Hollick and Sidney Paige in 190'3 
(lot 3252) (pl. 53, fig. 1).  

Credneria mixta Hollick, n. sp. 

Plate 56, Figure 4;  Plate 57, Figure 1 

Leaves about 9 centimeters in length by 7 centimeters 
in maximum width, ovate, asymmetric, the apex 
turned to one side, oblique, the base truncate, oblique ; 
margin denticulate above, entire below; midrib flexu- 
ous; secondary nerves pinnately arranged, craspedo- 
drome, four or five on each side, sharply ascending, 
alternate or subopposite, branched on the under sides 
toward the extremities, the lowest two suprabasilar, 
simulating lateral primaries, with branches on the 
under sides that diverge from the lateral primaries at  
clbtuse angles and are either camptodrome or crasped- 
odrome according to the entire or denticulate char- 
acter of the adjacent margin; basilar veinlets hori- 
zontal. 

The leaves appear to have the marginal characters 
of Crednmk gre&psoides, the species last described, 
and the nervation of C.  inordinata. (See p. 86, pl. 56, 
fig. 3, and pl. 57, figs. 2, 3.) They differ slightly be- 
tween themselves, and either specimen might be re- 
garded merely as a form of some one or another of 
the species described in these pages. Their ovate 
rather than obovate outline is their principal distin- 
guishing feature. 

Localities : Yukon River, north bank, about 12 miles 
below Melozi telegraph station (original No. 3AHll)  ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3248) (pl. 56, fig. 4). Yukon River, north bank, 
about 3 miles above Kaltag (original No. 3AH27) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3266) (pl. 57, fig. 1). 

Credneria elegans Hollick, n. sp. 

Plate 56, Figure 2 

Leaf medium sized, of unknown shape, with a sub- 
cordate, truncate base and irregularly, coarsely serrate- 
dentate margin; midrib strong, with an abruptly en- 
larged base from the lower pair of secondary nerves 
downward; secondary nerves strong, irregularly dis- 
posed, leaving the midrib at acute angles of diver- 
gence, the lower pair subopposite, suprabasilar, each 
with three or more branches from the under side, all 
curving upward; basilar nervilles well defined, 
branched, the branches terminating in the teeth. 

This beautiful leaf evidently represents a distinct 
species, and it is unfortunate that only the lower part 
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is preserved. It is especially characterized by its 
broadly expanded base traversed by conspicuous 
nervilles. Also, the secondary nerves are more widely 
spaced, and the dentitions larger than in any other 
species. 

Locality: Yukon River, north bank, about 8 miles 
below Kaltag (original No. 3AH29) ; collected by 
Arthur Hollick and Sidney Paige in 1903 (lot 3268). 

Credneria intermedia Hollick, n. sp. 

Plate 55, Figure 1 

Leaf about 13 centimeters in length by 14 centi- 
meters in maximum width, with an obovate outline 
and a broad, wavy, entire, truncate base ; nervation pin- 
nate subpalmate; midrib flexuous, turned to one side 
in the upper part; secondary nerves alternate, five or 
more on each side, flexuous, the upper ones leaving the 
midrib at angles of about 45O, the lowest two sub- 
opposite, suprabasilar, simulating lateral primaries, 
diverging from the midrib at  angles of about 60°, 
curving upward, with six or more slender branches on 
the under sides that curve upward and coalesce in a 
network of fine nervilles along the margin ; basilar 
veinlets arched upward and ultimately bent downward 
to the margin. 

This leaf appears to be intermediate in form be- 
tween the larger and the smaller species of Cred?teria, 
ciescribed in this volume. The .margin is apparently 
entire in its lower part, and the general appearance 
of the leaf indicates that it was expanded and asym- 
metric in its upper part. 

Locality: Yukon River, north bank, about 12 miles 
telow Melozi telegraph station (original No. 3AHll)  ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 8248). 

Credneria basinervosa Hollick, n. sp. 

below the lower pair of secondaries. These second- 
aries are basilar or subbasilar instead of suprabasilar, 
and the leaf is apparently obscurely peltate at  the 
extreme base; or possibly this apparent feature may 
represent merely an overlapping of the margin on 
each side. 

Locality: Yukon River, north bank, about 17 miles 
above Nahochatilton (original No. 2AC236) ; collected 
by A. J. Collier and Sidney Paige in 1902 (lot 2963). 

Credneria comprrabilis Hollick, n. sp. 

Plate 57, Figure 4 

Leaf about 7.5 centimeters in length by about 6 
centimeters in width above the middle, apparently 
ellipsoidal or obovate in outline, with a rounded base 
and entire margin; nervation pinnate, consisting of 
three or possibly four pairs of subopposite secondaries 
that leave the midrib at  acute angles of divergence, 
the lower pair suprabasilar, with branches on the 
1:nder sides that diverge from the secondaries at acute 
angles and curve slightly upward at their extremities; 
basilar veinlets apparently simple, upward curved. 

This leaf presents a different general aspect from 
any other of the Alaskan species of Credwria. The 
secondary nerves and the branches from the basal 
pair are more rigid and erect than in any other of 
the species, and the base of the leaf was apparently 
rounded rather than truncate. It is suggestive of the 
figure designated " Cedneria spec." by Heer,7s from 
the Atane beds of Greenland; but in our specimen the 
base, which would provide a characteristic feature 
for identification, is defective, and Heer's figure lacks 
the upper part, so that no satisfactory comparison 
between them is possible. 

Locality: Yukon River, north bank, about 17 miles 
below Nulato (original No. 33) ; collected by W. W. 
Atwood and H. M. Eakin in 1907 (lot 4639). 

Plate 56, Figure 1 I Credneria? parva Hollick, n. sp. 

Leaf of medium size, shape unknown, widest in the 
upper part, narrowed below to a broad truncate, en- 
tire base; nervation pinnate subpalmate, arranged in 
four or more pairs of opposite, subparallel secondary 
nerves that leave the midrib at  approximately uni- 
form, acute angles of divergence, the lower pair basi- 
lar or subbasilar and simulating latere! primaries, 
somewhat spreading, with numerous subparallel 
branches on the under sides that extend sharply up- 
ward toward the margin; midrib straight, expanded 
between the two lower pairs of secondaries, subpel- 
tate ( ?) at the extreme base of the leaf ; basilar vein- 
lets obscurely defined. 

This leaf belongs in the group of species that have 
the midrib expaided in &e lower pa r t ;  but it is 
unique in having this expansion above instead of 

Plate 65, Figure 5 

Leaf small, obovate(?), approximately 2.5 centi- 
1 meters in length by 1.76 centimeters in maximum 

width, terminating below in a cuneate, decurrent base; 
r~ervation subtripalmate; lateral primaries opposite, 
suprabasilar at  a distance of about 4 millimeters above 
the base, sharply ascending at  acute angles uf diver- 
gence from the midrib, each with three or nore sub- 
parallel ascending branches on the under or outer 
side ; lower margin entire ; basilar veinlets ascending, 
subparallel with the lower branches of the lateral 
primaries. 

This imperfect little leaf, on account of its small 
size, is referred with some doubt to Credneria. The 

-- 

To Heer, Oswald, Die Kreide-Flora der arctischeil Zone : Flora fos. 
silis arctica, vol. 3, No. 2, p. 111, pl. 32, figa. 20, 21, 1874. 



%l THE UPPER CRETACEOUS FLORAS O F  ALASKA 

only other recognized species of the genus with which 
it compares in size is one depicted by Kryshtofovich 74 

under the name " Crednerk aff. integerrim Zenk.,"76 
from the Cretaceous of the island of Sakhalin. The 
comparison with Zenker's species, however, refers only 
to similarity in shape, as may be seen by a glance a t  
the two figures. It appears probable that a perfect 
leaf of our species would not be very different in char- 
acter from the leaf figured by Kryshtofovich. al- 
though the indicated form of ours is narrower. 

Locality: Yukon River, south bank, about 3 miles 
below Seventymile Creek (original No. 3AH4).; col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3243). 

Genus PARACREDBEBIA Richter 

Paracredneria crednerioidea Hollick, n. sp. 

by Arthur Hollick and Sidney Paige in 1903 (lot 
3253). 

Paracredneria alaskana Hollick, n. sp. 

Plate 54, Figures 2, 3 

Leaves elliptical-ovate, asymmetric ( I ) ,  about 13 
centimeters in length by about 9 centimeters in width 
through the middle, remotely and broadly triangular- 
tlentate from below the middle upward, irregularly 
wavy margined toward the base; apex turned or bent 
aideways; nervation pinnate, craspedodrome; second- 
ary nerves about six or seven on each side, irregularly 
spaced and disposed, forked or branched, mostly curv- 
ing upward at  various angles of divergence close to 
the midrib, bending backward toward the margin, the 
lowest on each side simple, flexuous, extending to and 
gradually thinning out and disappearing in the 

Plate 54, Figure 1 

Leaf apparently slightly inequilateral7 roughly obo- 
vate-elliptical, with flattened sides, about 13 centi- 
meters in length by 10 centimeters in width at the 
h a d e s t  part (above the middle) , coarsely and irregu- 
larly triangular-dentate from just below the middle 
lipward, entire or undulate below; nervation pinnate, 
craspedodrome; secondary nerves flexuous, widely 
spaced, irregularly disposed, forked or branched from 
the under sides, leaving the midrib at acute angles 
of divergence, curving upward, except close to the 
margin, where they bend slightly backward and ter- 
minate in the dentitions. 

This fragmentary leaf has the nervation of Para- 
crednem'a and the characteristic obovate outline of 
Credneria. The apex is apparently turned to one 
side, the secondary nerves appear to be unequal in 
number on the two sides of the midrib, and there is a 
difference of about 1 centimeter in width between the 
two sides of the leaf, measured from the midrib to 
each opposite part of the margin. If complete the 
leaf would apparently show an 0~1tline similar to 
Credneriu aenkeri aqmmetrica Richter.I6 

The discovery in Alaska of this and apparently of 
one other new species of Parmed&a genus 
known heretofore from only one locality, in the Old 
World-is of considerable ecologic as well as paleon- 
tologic interest, especially as, until the discovery of 
the Alaskan species, the genus was represented only 
by a single known species. 

Locality: Yukon River, north bank, about 3 miles 
above Pickart's mine (original No. 3AH18) ; collected 

74 Kryshtofovich, A. [N.], On the Cretaceous flora of Russian Sak- 
halin : Coll. Sci. Imp. Univ. Tokyo Sour., vol. 40, art. 8, p. 62, flg. 9, 
1918. 

75 Zenker, J. C., Beitrage zur Naturgeschichte der Urwelt, p. 17, pl. 
2, flg. F, Jena, 1833. 

70 Richter, P. B., Die Gattung Credneria and einige seltenere Pflan- 
zenreste: Beitrage zur Wora der oberen Ereide Quedlinburgs and 
seiner Un~gebung, pt. 1, p. 12, pl. 5, fl-. (47). 5, Leiprig, 1905. 

margin. 
These leaves are hardly to be distinguished from 

Paracrednerh fm'tschii Richter,TI and I am inclined to 
t,elieve that they may eventually be determined to 
belong to that species. Unfortunately, both Richter's 
figures and ours represent imperfect specimens, and 
,,curate comparison is impossible. 1' may be seen, 
however, that they possess certain peculiar and char- 
acteristic features in common. They are apparently 
nsymmetric or inequilateral, one side being broader 
than the other; the secondary nerves are unequal in 
number on the two sides, and those on one side diverge 
from the midrib a t  acute angles, while those on the 
other diverge at  obtuse angles; and the apex is bent 
or turned to one side. By comparing Richter's Figure 
t) and our Figure 2 these features in common may be 
seen to be strikingly exemplified. 

A species that is somewhat suggestive of ours is 
Qred+? paw:hyphylla; Knowlton,ls from the Eocene 
of the Yellowstone National Park, which is apparently 
a Paracredneria with entire margin. 

Locality: Yukon River, north bank, about 3 miles 
below Blatchford's mine (original No. 3AH21) ; col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3260). 

Paracredneria? platanoidea Hollick, n. sp. 

Plate 51, Figure 3 

Leaf apparently rhomboidal or kite-shaped, with 
a broad, curved, truncate base abruptly constricted 
into short alate extensions on each side of the petiole; 
margin coarsely triangular-dentate above, entire be- 

R Richter, P. B., ~ b e r  die Kreidepflansen der Umgebung Quedlin- 
burgs: K. Gymn. Quedlinburg, pt. 2, Beil. Ostern Progr. No. 293, p. 15, 
1905; Die Gattung Credaerla und einige seltenere Pflanzenreste: 
BeiMge m r  Flora der oberen Kredde Quedlinburga und sedner Umge- 
bung, pt. 1, p. 15, pl. 2, flg. 14 ; pl. 3, flg. 9, Leipzig, 1905. 
" Knowlton, F. H., in Hague, Arnold, and others, Geology of the 

Yellowstone National Park: U. S. Geol. Survey Mon. 32, pt. 2, p. 742, 
pl. 101. fig. 6, 1899. 



low; midrib rather deader, turned to one side a t  
the apex; secondary nerves four on each side, widely 
spaced, branched toward the extremities, the upper 
ones suboppite,  the lowest two opposite, ~uprabasilar, 
with branches from the under sides; basilar nervilles 
crowded. 

The alate base of thiq leaf resembles that of certain 
species bf . ~ l a h z m ~ ,  fhepbroad upper part is suggestive 
of a typical O ~ ~ d m r i a , ~  and the ultimate nervation is 
like that of Pa&m@. The apex is turned to one 
side in the manner characteristic of the latter two 
genera, but this feature may be merely due to distor-' 

. tion in this individual specimen. In  the circumstances 
a' provisional reference to the genus Pwmednerja 
appears to be justified, with a specific appellation in- 
dicative of the platanoid character of its base. 

Locality: Y&n Riirer, north~bank, about 6 miles 
below Blatchford's mine (original No. 3AH20) ; col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3259). 

Parwredneria ? sp. 

Plate; 58, Figure 2 I 

This specimen r e p ~ e n t s  the apical portion of a 
leaf that is appamtly pferable to this genus. It was 
collected at the same lwality as the two specimens of 
P ~ e d ~  a h w  Hollick (see p. 90, pl. 54, figs. 

a matrix of identically the 
same kind. 'No inference can be drawn 

however, as to the form 
or dimensions. - 

rth bank, about 3 miles 
(ori-Gal No. 3AH21) ; col- 
and Sidney Paige in 1903 

Protophyllnm? sp. 

Plate 74, Figure 6 

This fragment of a large pinnate-veined, sharply 
dentate leaf apparently belongs to a species of Proto- 
p h y h ,  as indicated yy the broadly spreading, back- 
ward bent, lower aeco#izry nerves-+ feature that is 
characteristic of the genus. 

The conspicuously dentate margin serves to differ- 
entiate it from most of the larger species of the genus; 
otherwise it might be taken for a form of Protophyl- 
Zum sternbergij (Lesquaraux) Lesq~ereux.'~ 

Among the dentats species with which i t  may be 
compared are P r o t q h y l l m  prw~tm Lesquereux so 

mLeequereux. Leo, The CWaceOus flora : U. S. &I. Survey Terr. 
Rapt., voL 6, p. 101, pl. 16; pl. 18, fig. 2, 1874; The flora of the 
Dakota group: U. B. W I .  Survey Mon. 17, p. 189, pl. 42, flg. 1, 1892 
(-Pte*geptWItdtt8 8tsmbergU teaquereux, U, 8. W l .  and Geog. Survey 
Ten. Ann. Bept. for 1872, p. 426, 1873). 

hquereaz, Leo, The flora of the Dakota group : U. 8. (3eol. Survey 
Mon. 17, p. 188, pl. 41, &s. 2-3; pl. 42, flgs. 3-4, 1892. 

86818-80----7 

and P. mn&inerve (Lesquereux) L e s q u t m ~ , ~ ~  and 
probably it belongs to one of these species or to ope 
closely allied. 

I t  is unfortunate that the specimen is too frag- 
mentary for satisfactory identification, as it is the 
only representative of the genus thus far found in 
any of the Alaskan collections. This genus is typical 
of the Dakota sandstone and its equivalentb, however, 
FO that even in its fragmentary condition the specimen 
is of value in indicating the geologic age of the horizon 

1 in which it was collected. 
Incidentally it is of interest to note that the two 

species P. stemzbergii and P. multinerzte are recorded 
11y Berry from the Raritan formation of Maryland 
and the District of Columbia; and Newberry has 

1 described one species, P. obovatm, from the Raritan 
formation of New Jersey. 

Locality: Yukon River, south bank, about 25 miles 
below Mission Creek; collected by J. E. Spurr in 1896 
(lot 1555). 

Qenns PSEUDOPBOTOPHYLLUY Holliok, n, gen. 

Leaves varying greatly in size, peltate, drbicular or 
ovoid ; nervation craspedodrome, pinnate subpalmate, 
consisting of a strong midrib and about five pairs of 
subopposite or, occasionally, opposite ascending sec- 
ondary nerves, the lowest pair strongest and simulat- 
ing lateral primaries, with branches on the under 
sides, mostly forked or branched and terminating 
in the margin; basilar veinlets numerous, forked, 
branched, or occasionally simple and anastomosed, 
radiating laterally and downward from the short, 
niore or less thickened portion of the midrib below 
the basal pair of secondary nerves, and terminating 
in the margin. 

This leaf genus includes species that vary in size, 
but all are peltate near the base, similar to Proltolphyl- 
7um as originally defined and generally recognized, 
and have subpalmate and secondary nervation similar 
to Credneria. 

The only leaf heretofore described that may be in- 
oluded in the genus without question is ProtophyZZzvm 
boreale Dawson,s4 from the Cretaceous of Peace River, 
Northwest Territory. This species is not a Pwto- 
phyllwm and should be relegated to the new genus 
under the name Pseudopro to phyZZm boreale (Daw- 
son) Hollick, n. comb. 

"Lesquereux, Leo, The Cretaceous flora: U. 8. Oeol. Survey T$rr. 
Eept. POI. 6, p. 106, pl. 18, flg. 1, 1872; The flora of the Dakota 
group : U. S. Geol. Survey Mon. 17, p. 191, ~ 1 . 3 3 ,  flg. 2 2; p1. 654 @. 1. 
1692 ( = P t m s p e d t e u  mulMnerve Lesquereux, U. 8. Geol. and Geog. 
Survey Terr. Ann. Rept. for 1871, p. 802, 1872). 

sa Berry, 1. W., Maryland Geol. Survey, Upper Cretaceous, p. 828, pl. . 
62, figs. ,143 ; PI. 63, m. 1-2 ; pl. 64, flg. 3 ; p. 829, pl. 63, Q. 3;  pL 
64, flgs. 1-2, 1916. 

Newberry, J. S., The flora of the Amboy clays : U. 8. Qeol. Suwey 
Mon. 26, p. 128, pl. 88, f%. 4, 1895 118961. 

'Dawson, J. W.. On the Cretaceous and Tertiary floras of British 
Columbia and the Northwest Territory: Roy. Soc. Canada Trans., vol. 
1, sec. 4, p. 28, pl. 4, flg. 13, 1882 [18831. 
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Only three other heretofore described species appeat 
to be possibly referable to PsadE~rotophyZlean- 
namely, ProtophyZZum wnddatzum L~quereux,8~ Pro- 
t o p h y l h  cremtum Kn0wlton,8~ and the species rep- 
resented by a leaf figured by Lesquereuxs7 without 
any accompanying name or description iri the text. 

Peeudoprotophyllum emarginatum Hollick, n. sp. 

Plate 52, Figure 2a; Plate 65, Figure 3 

Leaves small, orbiculate, about 3 to 3.75 centimeters 
in diameter, peltate, entire, emarginate with a deep 
wedge-shaped apical sinus ; nervation craspedodrome, 
pinnate subpalmate, consisting of a midrib and three 
pairs of strongly upward-curving secondary nerves, 
the lower pair with five upward-curving branches on 
their under sides that extend to and terminate in the 
margin; basilar veinlets, curved, anastomosed, radiat- 
ing laterally and downward from the short, slightly 
enlarged basal portion of the midrib below the .lower 
pair of secondary nerves; tertiary nervation con- 
spicuously uniform, at right angles to the secondary 
cerves and branches throughout. 

These leaves have the general outline and nervation 
of Crednedu, and they might easily be mistaken for a 
species of that genus except for the peltation. The 
margin is described as entire, but critical examination 
reveals what appear like minute denticulations. 
These, however, may be due to the fine granular struc- 
ture of the matrix. 

Localities : Yukon River, north bank, about 6 miles 
above Nahochatilton (original No. 3AH16) ; collected 
by Arthur Hollick and Sidney Paige in 1903 (lot 
3252) (pl. 52, fig. 2a). Yukon River, south bank, 
about 3 miles below Seventymile Creek (original No. 
~ A i 3 4 )  ; collected by Arthur Hollick and Sidney 
Paige in 1903 (lot 3243) (pl. 65, fig. 3). 

Pseudoprotophyllum venustum Hollick, n. sp. 

Plate 62, Figures 3, 4 ;  Plate 73, Figure 1 

Leaves ovate or oval, 9 to 10 centimeters in length 
Ey 8 to 8.5 centimeters in width, peltate at a distance 
of about 4 millimeters from the somewhat asymmetric 
base; margin irregularly triangular-dentate and cre- 
nate-dentate; nervation craspedodrome, pinnate sub- 
palmate; midrib normally straight; secondary nerves 
five on each side, opposite or subop@osite, subparallel, 
leaving the midrib a t  angles of about 30°! all of ap- 
proximately equal rank, the lowest pair suprabasilar, 
simulating lateral primaries, with four or five 
branches on the under sides that curve upward, the 
lower ones forked; basilar veinlets horizontal from 

SLesguereux, Leo, The flora of the Dakota group : U. S. Geol. Sur- 
vey Mon. 17, p. 189, pl. 42, 5g. 2, 1892. 

mKnowlton, R. H., idem, p. 190, pl. 65, fig. 7. 
m Lesquereux, Leo, idem, pl. 63, flg. 1. 

the sides of the midrib and radiating downward from 
the base. q:, 

1 

This appears to be a distineb species, more symmet- 
rical than the '&h&s in the "bn~s, with btraighter, 
more uniform nervktion antI a shorter peltate basd. 
The fragmentary specimens represented by Figures 
3 and 4 on Plate 62 are included with some doubt. 
Their general characters, however, appear to agree 
with those of the more perfect specimen, and they are 
all included in collections made in the same general 
locality. ' 

Locality: Yukon River, south bank, about 3 miles 
below Seventymile Creek (original No. 3AH4) : col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3243). 

Pseudoprotophyllum viburnifolium Hollick, n. sp. 

Plate 62, Figures 5, 6' 

Leaves varying in size, about 3 to 5 centimeters in 
length by 2.5 to 3.8 centimeters in width, ovate (?), 
peltate at a distance of 1 to 3 millimeters from the 
blunt, wedge-shaped base ; margin denticulate; midrib 
straight ; nervation craspedodrome, pinnate subpal- 
mate; secondary nerves five on each side, subopposite,. 
subparallel, leaving the midrib at angles of about 25", 
the lowest ones supkabasilar, branched on the under 
sides, the branches either forked or simple; basilar 
veinlets extending from the sides of the rhidrib at  
right angles or nearly so, obscure at the base. 

These leaves are of the same general type as P8eudo- 
protophyUum venwtm, the species last described, 
with straight, parallel secondary nervetion and a 
short peltate base. The character of the nervation is 
suggestive of certain species of Vz'b~(m~m, living and 
fossil, and of Greuviopsis vibunrzifolia Ward 88 ; but the 
peltate base precludes the possibility of considering 
it in connection with either of these genera. 

Localities : Yukon River, Bouth bank, about 3 miles 
below Seventymile Creek (original No. 3AH4) ; col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3243) (pl. 62, @. 5). Yukon Biver, north bank, 
about 1 mile above Williams mine (original No. 38) ; 
collected by W. W. Atwood and H. M. Eakin in 190'1 
(lot 4641) (pl. 62: fig. 6). 

PseudoprotopbyUusn erenulaturn Hollick, n. sp. 

Plate 66, Figure 1 

Leaf 11 centimeters in length by 14 centimeters in: 
width across the middle, orbicular-reniform, peltate; 
apex rounded, flattened, somewhat oblique ; base 
rounded-truncate ; margin sinuate-crenulate-dentate ; 
midrib thick below, thin above, flexuous, curved to one 

MWaM. L. F., Synopae of the flora of the Laramie poup: U. 8.. 
M I .  Survey Slxth Ann. Bept., p. 555, pl. 65, Ag. 7, 1886; Types of 
the Laramie dora: U. S. Geol. Survey Bull. 37, p. 89, pl. 40, fig. 2, 
1887. 
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side in its upper part; secondary nervation craspedo- 
drome, pinnate subpalmate, arranged in five subop- 
posite pairs above, and an opposite suprabasilar pair 
below that simulate lateral primaries, all diverging 
from the midrib at &Werent angles but all curving 
more or less upward, eaQ of the lowest pair with six 
branches on its undefi side, the branches mostly 
branched or forked towzrprd their extremities, the main 
branches and their subkiivisions terminating in the 
crenulations of the margin; basilar veinlets more or 
less branched and anastornosed, radiating laterally 
and downward from the midrib. 

I t  is unfortunate that khis leaf, in which the princi- 
pal diagnostic characters are well preserved, should be 
distorted by wrinkling ow one side, so that the complete 
rlormal outline is not injclicated in the figure. It evi- 
dently, however, was broader than long and appeals 
to have been obscurely hilobate. The inward-turned 
side of the leaf is clearlk due to distortion and is not 
a specific character. 

Locality: Yukon River, north bank, about 12 miles 
below Melozi telegraph &ation (original No: 3AHll) ; 
collected by Arthur HolXick and Sidney Paige in 1903 
(lot 3248). 

. Peeudoprotophyllqq dentatum Hollick, n. sp. 

Plate 85, Figures 1, 2 ; plat4 66, Figures 2, 3 ; Plate 67 ; Plate 
73,iFigure 3 

Leaves orbiculate, peltate, 11 centimeters in length 
by 13 centimeters in wpth, sharply and irregularly 
dentate; nervation craspedodrome, pinnate subpal- 
mate, consisting of a sli htly curved midrib with four 
or five pairs of sub0 $ osite, ascending, secondary 
nerves, the lowest pair imulating lateral primaries, 
each with six or seven b nches on the under side, the 
lower branches forked ree times, the intermediate 
ones twice or once, the bpper ones simple, each main 
and subsidiary branch t&minating in a marginal den- 
tition; basilar veinlets mostly forked, radiating later- 
ally and downward and terminating in the adjacent 
teeth. 

These leaves appear to be slightly oblique at the 
base; but the apparent obliquity may represent merely 
imperfections in the margins. 

Two leaves that are more or less suggestive of this 
species may be found figured by Le~quereux,8~ but 

on in the text. They are 
id- sp. nov." in 

n of the plate; but by 
d figure of that species 

it  will at once at there is no possible 
gures 1 and 2 on Plate 

and the inference seems 

leaquereux, L&,  he flora he Dakota group : 0. S. Geol. Sur- 
vey Mon. 17, pl. 63, figs. 1, 2, 1 

*Idem, p. 193, pl. 36, fig. 9. 

f , 

to be unavr~idable that the explanatory designation 
is erroneous and that it was probably included 
inad~ertently.~~ 

I t  is with some hesitation that the imperfect speci- 
men represented by Figure 3, Plate 73, is included 
in the species. The entire margin is lacking, and the 
base is only partly preserved; but the nervation is 
well defined throughout, and this agrees in its char- 
acters with those of P. dentaturn. Also, the speci- 
men was found at the same locality with the type of 
the species (pl. 65, fig,,l), and both are included in 
the same collection. 

Localities: Yukon River, north bank, about 17 miles 
below Nulato (original No. 33) ; collected by W. W. 
Atwood and H. M. Eakin in 1907 (lot 4639) (pl. 65, 
fig. 1 ;  pl. 73, fig. 3). Yukon River, north bank,- just 
above Williams mine (original No. 3AH30) ; collected 
by Arthur Hollick and Sidney Paige in 1903. (lot 
3269) (pl. 65, fig. 2). Yiuksn River, south bankjabout 
25 miles below Mission Orbek; collected by J. E. Spurr 
in 1896 (lot 1555) (pl. 66, figs. 2, 3)1 Yukon River, 
north bank, 1% miles above Williams mine (original 
No. 36); collected by W. W. Atwood and H. M. ~ a G n  
in 1907 (lot 4642) (pl. 67). 

Pseudoprotophyllum crassum Hollick, n. sp. 

Plate 68 

Leaf large, 19 centimeters in length by 19 centi- 
meters in width across the middle,'coriaceous, ovate- 
orbicular, obscurely trilobate, with a wavy margin and 
an auriculate, alate, or possibly peltate base; midrib 
abruptly thickened between the basal secondaries and 
the pair above, and again below the basal secondaries; 
nervation coarse, pinnate subpalmate; secondary 
nerves opposite and subopposite below, alternate 
above, diverging from the midrib at approximately 
equal angles of about 4g0, flexuous, mostly forked 
toward the extremities, ctaspedodrome, lowest' pair 
suprabasilar, simulating lateral primaries, irregularly 
branched on the under sides; basilar nervilles radiat- 
ing laterally and downward from the midrib at a dis- 
tance of 5 millimeters below the basal secondaries. 

This is apparently an obscurely trilobate, peltate 
leaf, the middle basilar extension of which has dis- 

In order that the two flgures above cited may have a specific title 
by which they may be recognized and referred to, the following name 
is proposed for the specles and a brief description appended: 

Protophyllum lesquermoi4 Hollick, n. name (~Lesquereux, Leo, The 
flora of the Dakota group: U. 5. Geol. Survey Mon. 17, pl. 63, flgs. 
1-2. no name or description in text, 1892). 

Leaves roughly oblate or triangular-ovate, asymmetric, peltate at a 
distance of 1 centimeter from the base; margin unevenly and sharply 
triangular-dentate and denticulate ; base obliquely truncate; midrib 
turned to one side at -the apex ; nervation pinnate, craspedodrome; 
secondary nmves mostly opposite or subopposite, leaying the midrib at  
various angles of divergence, the unper ones a t  acute and the lower 
ones at obtuse angles, all except t4e upper ones branched on the under 
side; basilar veinlets forked. or simple, radiating laterally and down- 
ward from the midrib. 
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(integrated, exposing the upper part of the petiole, 
.which normally would be hidden from view; or the 
specimen may represent the back of the leaf, with the 
.petiole pressed against the underlying lamina. The 
texture was evidently coarse or coriaceous and the 
nervation strong, as may be seen by the almost perfect 
.preservation of the tertiary nervation throughout. 

Locality: Yukon River, north bank, about 10 miles 
above Nulato (original No. 2AC249) ; collected by 
A, J. Collier and Sidney Paige in 1902 (lot 2964). 

Pseudoprotophyllum comparabile Hollick, n. sp. 

Plate 63, Figure 1 ; Plate 70, Figures 1, 2; Plate 71, Figure 2; 
Plate 73, Figure 2 

Leaves of medium size, peltate, with undulate, den- 
,ticulate margins; nervation pinnate subpalmate, cun- 
ldsting of a straight midrib and several pairs of sub- 
uppokite secondary nerves, the lowest pair flexed or 
mmewhat angled, with irregularly disposed branches 
ontthe'under sides that are mostly forked toward their 
,extrbmities, where they anastomose and form a net- 
%vork.of polygonal areolae, the ultimate nervilles ter- 
minating in the margin; basilar vqinlets of two ranks, 
the upper or outer ones forked and relatively strong, 
the lower or inner ones mostly simple, fine, and occa- 
sionally anastarnosed toward their extremities, all 
starting from the extreme base of the midrib. 

These leaves appear to represent a form interme- 
diate in size between the largest and smallest species 
of the genus, Their general characters d i i k  but little 
from those of other species of the genus, and the minor 
di~erenaeo are.ahown more clearly in the figures than 
it is possible to describe them in words. 

A comparison of our figures with the figure oS Pm- 
tophyZZum b w d e  Dawson O2 indicates not only generic 
but specific identity, m d  if this apparent identity 
should be satisfactorily verified the name of our spe- 
cies, uuder the rules of priority, would become Paeudo- 
p~~tophyZZum bards (Dawson) Hollick, n. comb., 
and this name would also be applied to Dawson's 
specimen, as discussed on page 91, 

Anofher species that is evidently closely an.alog0u.s 
is Prqt@phyZZum crenatunz. Knowlton,gs which might 

,be regarded as belonging in the genus Pseudoproto- 
phyUwm; but the specimen upon which the species is 
.based is too imperfect and too poorly depicted for 
5atisfaCtory specific comparison. 
.I*#, 

It is unfortunate that in each of our specimens the 
upper part is missing, so that the species can not be 
adequately described, but the basilar characters appear 
to be sufficiently distinct for its specific differentiatioc. 

: ' ~ n  particular it may be noted that all the basilar'nerv- 
A .e 

mDaMon, J. W., On the Cretaceous add Tertlary florae ofBritish 
%dlnmbla and the Northwest TGrritory: Roy. Sot. Canadit Trans., rol. 
i, aec. 4, p. 2%, pgl. 4, ffg. 13; '1882 [18831. 

'wgbowlkm,  F. E., In lesquereux, Lw,'The %om gl f h  Dak6tr 
group: U. 8. e o l .  Survey Mon. 17, p. 190, PL 86, fig. 7,'18@3. 

illes start from the extreme base of the midrib--none 
from either side. 

Localities : Yukon River, south bank, about 3 miles 
below Seventymile Creek (original No. 3AH4) ; col- 
lected by Arthur HoUick and Sidney Paige in 1903 
(lot 3248) (pl. 63, fig. 1). Yukon River, north bank, 
about 17 miles below Nulato (original No. 33) ; col- 
lected by W. W. Atwood and H. M. Eakin in 1907 (lot 
439)  (pl. 70, fig. 1). Yukon River, north bank, about 
1 mile above Pickart's mine .(original No. 3AH18a) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3254) (pl. 70, fig. 2). Yukon River, north bank, 
in the vicinity of Nulato; collected by W. H. Dall in 
1866 (pl. 71, fig. 2). Yukon River, north bank, about 
12 miles below Melozi telegraph station (original No. 
3AHll) ;  collected by Arthur Hollick and Sidney 
Paige in 1903 (lot 3248) (pl. 73, fig. 2). 

I Pseudoprotophyllum +lli Holliek, n. sp. 

Plate 71, Figure 1 

PterospeMte8 dmtatua Heer, Newberry, The later extinct 
floras of North America: U. S. Geol. Survey Mon. 35, 
p. 133, pl. 54, fig. 4, 1898. 

Size and shape of leaf not known; base peltate, 
rounded ; nervation pinnate subpalmate ; secondary 
nerves leaving the midrib at angles of about 40°, alter- 
nate, widely spaced or separated, the lowest two, 
simulating lateral primaries, with branches from the 
under sides; midrib abruptly thickened from the low- 
est secondary downward; basilar nervilles numerous, 
conspicuous, the upper ones, extending laterally from 
the sides of the midrib, curved or flexed and branched, 
simulating fine secondary nerves, the lower ones, 
radiating from the base opthe midrib, bent downward, 
curved or flexed, and branched. 

This figure is a photographic reproduction of New- 
berry's figure of another of the specimens collected in 
Alaska by W. H. Dall that Newberry referred to the 
Tertiary species Pterogpermites dentatus Heer;' as dis- 
cussed under Crednek inordimta maxha (p. 86). 
It is evident that the specimen was very imperfect, but 
enough is shown in the figure to indicate that it appar- 
ently represents a species of PseudoprotophyZkm. The 
arrangement of the basilar secondary nerves, however, 
is unique and possibly abnormal, as they are separated 
from each other at their points of attachment to the 
midrib by a vertical distance of 1.5 centimeters. If 
they were opposite or subopposite the leaf might be 
provisionally referred to PseudoprotophyUun~ corn- 
pcrrabge, the species last described; but in the circum- 
stances distinct specific designation seems to be 
desirable. For purposes of comparison a figure of the 
species last mentioned, taken from II. specimen found 

a Hoer, Onwald, Flora foesllia arctlar, vol. 1, p. 138, pl. 21, W. l5b; 
pl. 28, 5gs. 6, 7, (8, g?), 1868. 
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in Doctor Dall's collection, is included. in the same 
plate. (See fig. 2.) 

Locality: Yukon River, north bank, in the vicinity 
of Nulato; collected,by W. H. Dall in 1866. 

Pdoprotophyllum magnum Hollick, n. sp. , 
plate gs, mgnres 1, 2;  plate 70, mgnre 3 ; plate 72, ~i~~~~ 

1, 2; Plate 78, Figure 4a 

Leaves large, orbicul&e, peltate, about 16' centi- 
meters in length by 18 cdntimeters in width; margin 
dentate above, denticulatb bdow ; nervation craspedo- 
drome, pinnate subpalmab, consisting of a strong mid- 
rib and three or more pairs of subopposite, widely 
spaced, upward-curving secondary nerves, the lowest 
pair strongest, simulating lateral primaries, with five 
or six branches on the unaer sides, the upper branches 
'pward curved and the lower m o s W ~  straight 
and simple; basilar veinldts flexuous, forked, and anas- 
tomosed into a network that covers the basal portion of 
the lamina of the leaf, the main veinlets extending to 
and terminating in the agjacent teeth. 

The exact shape of these leaves is not determinable 
from the available specixpens, all of which are defec- 
tive in 'heir upper p'rtsl but apparently their width 
was sOnlewbat greater th!n their length, and the base 

was more Or less asym trical. They may perhaps 
+represent a large form P8eudo~otop~zzumt  

(see p. 94 ; PI. $7 ; P'. 709 '9 ; pl. 
71, fig* 2; P'. 73, fig. '2; but other and more 
perfect specimens of bothlare available for comparison 
and satisfactory identidation a specific distinction 
between them may be as2umed. 

A somewhat 'pecia is Proto~h~zzum m- 
d'Uum b ~ ~ ~ m ~ ~ : " 4  which however, the lower 
secondary nerves are mob  inclined to the horizontal 
and are less differentiated in rank from the upper sec- 
ondaries than they are id this and in other species of 
~seudoproto~hytlu&. ? 

Localities : Yukon Rivdr, n o d  bank, about 12 miles 
below Melozi telegraph &tion (original No. 3 m 1 1 )  ; 
colle&d by Arthur ~ ~ l l h k  and &&ley P.ige 
(lot 8 ~ 8 )  (pl. 69, fig, yukon ~ i ~ ~ ~ ,  bank, 
about 7 miles below ~ l ~ f ~ h f ~ ~ d , ~  mine N ~ .  
3AHU)) ; collected by Arthur - ~ ~ l l i t  and sidney 
Paige in 1903 (lot 325)) (pl. 69, fig. 2). Yukon 
~ i ~ ~ ~ ,  north bank, a miles below ~ a l t ~ ~  
inal N ~ .  3 ~ ~ 2 9 )  ; d by ~~~h~~ ~ ~ l l i ~ k  and 

3268) (pl. 70, fig. 3). 
Yukon River, nort the vicinity of Nulato ; 

$66 (pl. 72, figs. 1, 2). 
ut 6 miles above ~ ~ h ~ -  
) ; Arthur 
903 (lot 3252) (pl. 73, 

gLegqnereux, Leo, Tbe floraiof the Dakota group: U. S. Geol. 
Survey Mon. 17, p. 189, pl. 42. 9. 2, 1892. 
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Pseudoprotophyllum? hmehngatum Holliek, a ep. 

Plate 65, Figure 4 

Leaf about 5 centimeters in length by 3.5 centimeters 
in width across the middle, apparently ovoid-ellipticalj 
narrowed below to an  obscurely peltate, wedge-shaped 
base ; margin crenate-dentate ; midrib thickened in its 
lower part ; nervation pinnate, craspedodrome ; sec- 
ondary nerves ascending, irregularly disposed, lowest 
ones relatively remote from the base of the midrib, 
each with three or four upward-curving branches on 
the under side ; basilar veinlets horizontal or nearly so. 

Although this leaf is referred to the genus Pgeudo- 
protophyllm, the narrow, elongated base and the 
lengthy basal portion of the midrib below the points 
of attachment of the lowest secondary nerves represent 
a modification and an exaggeration, respectively, of 
the generic characters that are stri&ng to 
cause the generic reference to be questioned. 

The genus AG"p'hYzlm Lesqueraux e6 was con- 
sidered as % possible generic but was dis- 
carded as being too poorly defined. So far as I am 
aware only one species has been added to this genus 
since Lesquereux,s time--namely, dnjsophYIZwm sp, 
D ~ ~ ~ ~ ~ , w  from the upper cretaceous of Vancouver 
Island. This species agrees with ours in shape and ap- 
parently in its secondary nervation, so far as may be 
judged from the rather poor figure; but the margin is 
indicated as entire, whereas oun is dentate. Unfor- 
tunately the basal of our lasf is missing, u, 
that the relations between the midrib and the petiole 
,,, not be determined. 

Locality: Yukon River, north bank, about 5 miles 
,hove Louden station [Nahochatilton] (original No. 
22) ; collected by W. W. Atwood and H. M. Eakin in, 
190T (lot 4635). 

Genus PSEUDOASPIDIOPHYLLUY ~ o l l i c ~ c ,  n. gen. 

Leaves palmately trilobed, rounded or truncate to 
a broad pe1tate margin dentate; nervation 
~~~spedodrome,  tripalmate below, pimate above; 
lateral primaries suprabasilar, opposite, branched on 
the under sides and on the upper sides toward the ex- 
tremities; secondary nerves opposite below, becoming 
subO~PQsite and a'ternate above. 

The leaves of this genus are platanoid in nervation 
but with a pkltate base similar to AxpidiophyZZwm and 
Protoph~lhm. I was at first inclined to refer them 
to P x ~ o p r ~ o p h y Z Z m ,  but the lobing was recognized 
a" distinctive character, and it has been deemed ad- 
visable to regard them as representing a heretofore 

MLe8quereux, Leo, The Cretaceous flora: U. 8. Geol. Survey Terr. 
RePt., vol. 6, P. 98, 1874. m p e  -4niso~hyZZum s e a t u m  (Leg- 
quereux) Lesquereux, OP. cit., p. 98, pl. 6, flgs. 1-5=Qyercue s& 
aMa Lesquereux, Am. Jour( Sci., 2d ser., vol. 46, p. 96, 1868. 

B?Dawson, J. W., On the Cretaceous and Tertiary floras of British 
Columbia and the Northwest Territory: Roy. Soe. Canada Trans., vol. 

L 1, sec. 4, p. 28, pl. 8, flg. 34, 1882 [18831. 
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undescribed genus. They occupy one extreme of a 
series of closely related leaf forms with peltate bases, 
of which the species of PvotophyWum, with pinnate 
nervation is at the opposite extreme, and those in- 
cluded in P s e ~ o p r o t o p h ~ h r n ,  with subpalmate ner- 
vation, occupy the middle. 

Pseudoaspidiophyllum platanoides Hollick, n. sp. 

Plate 82, Figures 1, 2 

Leaves broadly trilobate, rounded below to a peltate 
base; margin undulate or sparingly undulate-den- 
tate; teeth blunt; nervation craspedodrome, tripal- 
mate below, pinnate above; midrib straight; lateral 
primaries suprabasilar, opposite, diverging from the 
midrib at angles of about 45", curving slightly up- 
ward for a .short distance, then continuing almost 
straight, with about six branches on the under sides 
and two on the upper toward the extremities; second- 
ary nerves arranged in three widely spaced, opposite 
or approximately opposite pairs with the habit of 
direction of the lateral primaries, the upper ones sub- 
tending more obtuse angles of divergence than the 
lower ones; basilar veinlets extending at right angles 
from the sides of the midrib and radiating downward 
from the base. 

This species, which is the type of the genus, has 
the nervation and general aspect of a Platamus. I t  
i w  lobed, at  least on one side, but this does not neces- 
sapily imply that the same feature occurs to an equal 
extent on the opposite side, and as may be noted by 
careful examination of the figure, the leaf does not 
appear to be strictly equilateral. It apparently rep- 
resents a unique type of leaf, of'which it would be 
very interesting to obtain a perfect specimen. 

Locality : Ydkon River, south bank, about 1% miles 
below Seventymile Creek (original No. 80) ; collected 
by G. C. Martin in 1914 (lot 6815). 

Pseudoaspidiophyllum latifolium Hollick, n. sp. 
' Plate 63, Figure 3 ;  Plate 64, Figures 1, 2 

Leaves palmately trilobed with a broad, truncate, 
peltate ( 3 )  base, about 14 centimeters in length by 
about 18 centimeters in width between the extremities 
of the lateral lobes ; middle lobe large, broadly wedge 
shaped; lateral lobes relatively small, triangular, ta- 
pering to the blunt apices ; margin triangular-dentate ; 
teeth blunt ; nervation craspedodrome ; secondary 
nerves opposite below, becoming alternate above, sub- 
parallel, leaving the midrib at approximately equal 
angles of about 45", curving slightly upward; lateral 
primaries suprabasilar, leaving the midrib a t  obtuse 
~ngles  of divergence, widely spreading, branched on 
the under sides and on the upper sides toward the 

extremities; basilar veinlets conspicuous, at  right 
angles to the sides of the midrib. 

The platanoid aspect of these leaves might cause 
them to be referred to the genus PEodam~ were it not 
for the apparent peltate character of the bases. It is 
unfortunate that in no specimen is a perfect base pre- 
served; but certain peltate charactqrs are obvious, a ~ d  
others are strongly indicated, so that this feature may 
be assumed to be present in normal leaves. 

Localities: Yukon River, south bank, about 3 miles 
Lwlow Seventymile Creek (original No. 3AH4) ; col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3243) (pl. 63, fig. 3). Yukon River, north bank, 
about 12 miles below Melozi telegraph station (origi- 
nal No. 3AHll)  ; collected by Arthur Hollick and 
Sidney Paige in 1903 (lot 3248) (pl. 64, figs. 1, 2). 

Pseudoaspidiophyllum singnlare Hollick, n. sp. 

Plate 63, Figure 2 

Leaf trilobate, 12 centimeters in length by about 12 
centimeters in width across the expanded lower part; 
middle lobe largest, rounded, terminating in a blunt 
acuminate apex; lateral lobes relatively small, short, 
obtusely triangular, rounded below to the broad, trun- 
cate, peltate baie ; margin undulate-dentate ; nervation 
craspedodrome, tripalmate below, pinnate above, weak, 
irregular; lateral primaries suprabasilar, with two ' 
relatively strong branches on the under sides and 
several weak ones on the under and upper sides toward 
the extremities, all more or less branched and con- 
nected by finer cross nervation; basilar veinlets hori- 
zontal from the sides of the midrib, forked and bent 
downward toward the extremities, and finer nervilles 
radiating from the base of the midrib to the margin. 

This species, represented by a single specimen, is  
similar in outline to P. Zatifdiumt, the species last de- 
scribed, but the nervation is more irregular and much 
thinner or weaker throughout. I n  fact, the irregular, 
attenuated character of the nervation and the way in 
which it thins out toward the extremities of its rami- 
fications constitute a unique feature. 

Locality: Yukon River, north bank, about 12 miles 
below Melozi telegraph station (original No. 3AHll)  ; 1 collectel by Arthur Hollick and Sidney Paige in 1903 
(lot 3248). 

1 Pseudoaspiidiophyllun memorabile Hollick, n. sp. 

Plate 61 

Leaf 20 centimeters or more in length by 20 centi- 
meters or more in maximum width, trilobate or sub- 
trilobate ; yargin wavy-dentate ; nervation pinnate 
tripalmate; lateral primaries suprabasilar, diverging 
from the midrib at obtuse angles, rather abruptly 



ROSALES 

curved upward and then becoming straight, branched 
(on the under sides, the branches irregularly arranged, 
subhorizontal, forked @ward the extremities, ulti- 
mately craspedodrome; qecondary nerves three or four 
on each side of the midrib, arranged in subopposite 
pairs, leaving the midrib at obtuse angles of diver- 
gence, soon abruptly bent or curved upward, then con- 
tinuing almost straight or slightly curved backward 
and finally forking, the ultimate ramifications crasped- 
odrome to the dentitions; tertiary nervation subhori- 
zontal above, at right angles to the secondaries below, 
mostly simple and slightly bent, occasionally forked 
and reticulated. 

I t  is with some hesitation that I have included this 
species in the genus P ~ d o a a p i d w p h y ~ m ,  for the 
reason that the essential basilar characters are 
destroyed, and it is impossible to determine if the leaf 
was peltate. The lateral primaries, however, are 
undoubtedly suprabasilar. It may also be noted that 
they are not exactly opposite and that the upper one 
is stronger than the other and more distinctly curved. 
The secondary nerves on the same side as the stronger 
Isteral primary also appear to possess similar charac- 
ters, indicating that the leaf was not strictly 
equilateral. 

Locality: Yukon River, north bank, about 3 miles 
below Blatchford's mine (original No. 3AH21) ; col- 
lected by Arthur Holliak and Sidney Paige in 1903 
(lot 3260). 

Orde ROSALES i 

Sorbns alaa$ana Hollick, n. sp. 
C 

Plate F4, Figure 1 

Leaf inequilateral, aljlparently obovate, irregularly 
lobate; lobes short, t$angular, apiculate; margin 
denticulate ; nervation pinnate, craspedodrome ; midrib 
curved, convex toward the broad side of the leaf; sec- 
ondary nerves irregularly spaced, subtending acute 
angles with the midrib and curving upward; tertiary 
nervation conspicuous, :profuse, the nerves curving 
upward and terminatin$ in the denticulations of the 
margin and traversing the lamina of the leaf irregu- 
larly between the secondaries, where they merge into 
finer quaternary cross nervation. 

This imperfect leaf is difficult to identify generically 
with any degree of satisfaction, and it is referred to 
the genus Sorbzls with some hesitation, especially as 
that genus has apparently not been heretofore re- 
corded from any horizon' below the Tertiary. 

Locality: Chignik Bag, about 2 miles northeast of 
Alaska Packers Association cannery, Alaska Penin- 
sula (original No. 958) ; collected by T. W. Stanton 
in 1904 (lot 3521). 

(ienna COLIITEA Linnaens 

Colutea primordialis Heer 

Plate 74, Figure 4 

Colutea, primordialis Heer, Die fossile Flora GrSnlands, erster 
Theil: Flora fossilis arctica, vol. 6, pt. 2, p. 99, pl. 27, 
figs. 7-11; pl. 43, figs. 7, 8, 1882. 

This leaf or leaflet is clearly identical with Heer's 
species from the Atane beds of Greenland and with 
the leaf described and figured by Hollick from the 
Magothy formation of Long Island, N. Y.; but it is 
doubtful if certain other leaves referred to the species 
from other localities in the United States are prop- 
erly referable to the species as defined and figured by 
Heer. 

Another question, which it may be pertinent to sug- 
gest in this connection, is whether or not Heer's Go- 
7utea p r i m w u i s  may merely represent one of the 
small forms of Liriodendron rneebi Heer l from the 
same beds, especially the leaves represented by his 
Figures 4 and 6 on Plate 22. 

Locality : Pavlof Bay, east side, about 50 miles west 
of Portage Bay, Alaska Peninsula (original No. 44) ; 
collected by W. W. Atwood and H. M. Eakin in 1908 
(lot 5189). 

Genus LEGIUMIBOSITES Bowerbank 

Lepuminosites yukonensis Hollick, n. sp. 

Plate 73, Figure 4b; Plate 74, Figure 5 

Leaflets normally attached to a common petiole, 
1.3 to 2.75 centimeters in length by 1.3 to 1.9 centi- 
meters in width across the middle, entire, elliptical, 
tapering about equally to each end; apex apiculate; 
base wedge-shaped; nervation simply pinnate; midrib 
straight; secondary nerves leaving the midrib a t  vari- 
GUS angles of divergence, curving upward and con- 
tinuing close to the margin, where they thin out and 
disappear. 

The specimen represented by Figure 4b on Plate 
73 includes, apparently, a terminal and one lateral 
leaflet of a trifoliolate leaf, such as is characteristic 
of several genera in the Leguminosae. The terminal 
leaflet appears td be slightly the broader. 

It is possible that these leaves may be specifically 
identical with some. one or another of the several de- 

Hollick, Arthur, Torrey Bot. Club Bull., vol. 21, p. -56, pl. 174, filf. 
2, 1894. 

88 Lesquereux, Leo, The flora of the Dakota group: U. S. Geol. Survey 
Mon. 17, p. 148, pl. 13, figs. 8, 9, 1892. Newberry, J. S., The flora at 
the Amboy clays: U. 8. Geol. Survey Mon. 26, p. 97, pl. 19, figs. 4, 6. 
1895 [1896]. Berry, E. W., Maryland Geol. Survey, Upper Cretaceous, 
p. 845, pl. 75, fig. 3, 1916. 

'Heer, Oswald, Die fossile Flora GrSnlands, erster Theil: Flora 
fossilis arctica, vol. 6, pt. 2, p. 87, pl. 18, fig. 4c; pl. 22, figs. la, lb, 
2-13 ; pl. 23, figs. 3-8 ; pl. 25, fig. 5a ; pl. 45, figs. 13a, 13b, 1882. 
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scribed species of Legm'msites; but certain of these 
species are inadequately figured, and several identi- 
fications of the species are open to question, hence I 
have thought it advisable to designate our specimens 
Ly a new specific name. 

Localities: Yukon River, north bank, about 6 miles 
above Nahochatilton (original No. 8AH16) ; wllected 
by Arthur Hollick and Sidney Paige in 1903 (lot 
3252) (pl, 73, fig. 4b). Yukon River, north bank, 
at  Fossil Bluff, about 6 miles above Nahochatilton 
(original No. 2AC238) ; collec~ed by A. J. Collier and 
Sidney Paige in 1902 (lot 2962) (pl. 74, fig. 5). 

Qenus CASSIA Linnaear 

Cassia alaskana Hollids, n' ep. 

cave-truncate on the other; d&ib sinuous; secondary 
names irregularly pinnate, subtending various angles 
with the midrib, camptodrome close to the margin. 

This leaf or leaflet is referred to the genus Gua- 
jacwm on account of its striking resemblance to the 
living C. breynai as figured by Ettingshau~en.~ It is 
apparently a perfect leaf, although the irregular out- 
line and the erratic disposition of the nervation give it 
an abnormal appearance, as if its characteristic fea- 
tures might be due to distortion. 

Locality: Coal mine in Coal Bluff, Herendeen Bay, 
Alaska Peninsula (original No. 31) ; collected by 
W. W. Atwood and H. M. Eakin in 1908 (lot 5185). 

Order SAPISDALES 

Plate 74, Figures 2, 3 I Family ANACABDIACEAE 

Leaves or leaflets inequilateral, asymmetric, 8 centi- I Genus coTIms Adanson 
meters in length by 8.5 centime& in width across 
the middle, tapering above to a blunt, acuminate, 
slightly curved apex, rounded below and broadly 
cuneate or truncate on one side of the base, sharply 
cuneate on the opposite side; margin entire; midrib 
curved above and below, in opposite directions; ner- 
vation simply pinnate, camptodrome; secmdary 
nerves diverging from the midrib a t  obtuse angles 
on the rounded side of the leaf, especially in the lower 
part, and at acute angles on the opposite side, curv- 
ing upward and anastomosing close to the margin. 

These specimens probably represent leaflets of a 
compound leaf such as are common in a number of 
genera in the Leguminosae. They are similar in gen- 
eral appearance to the European Teotiary species Ca- 
da ph-seoZites Unger,2 and they evidently belong 
either in that genus or in one closely related. 

Localities: Yukon River, north bank, about 6 miles 
above Nahochatilton (original Na. 2AC238),; col- 
lected by A. J. Collier and Sidney Paige in 19011 (lot 
2962) (pl. 74, fig. 2). Yukon River, north bank, about 
16 miles below mine No. 1, or 17 miles below Kaltag 
(original No. 40) ; collected by W. W. Atwood and 
H. M. Eakin in 1907 (lot 4643) (pl. 74, fig. 3). 

Order QEEAXIALE8 

Eamily ZYQOPEYLLACEAE 

Genna QUAJACUX Linnaeds 

Guajacum informe Hollielr, n. sp. 

Plate 75, Figure 3 

Leaf or leaflet irregular in shape, asymmetric, ex- 
panded in the middle, 2.5 centimders in  length by 
1.8 centimeters in width; entire; with a blunt, wedge- 
shaped apex and a base rounded on one side and con- 

"nger: Frans, K. Akad. Wiss. [Wien], Math.-naturwise. CI., Denk- 
d r . ,  vol. 2, p. 188 [68],  pl. 66 [451, llga 13, 1850. 

Cotinus cretacea Hotlick, n. up. 

Plate 76, Figure 4 

Leaf broadly spatulate or obovate, entire, 4 centi- 
meters in length by 2.75 centimeters in maximum 
width ; nervation pinnate, camptodrome ; midrib 
curved; secondary,nerves irregularly spaced, alternate 
below, opposite above, leaving the midrib at  angles of 
about 45", extending almost straight until they curve 
abruptly upward near the margin, where they t h i ~  
out and connect by fine tertiary cross nervation. 

So far as I am aware the genus Cotiwua has not here- 
tofore been recogni!ed in any formation of Cretaceous 
age; and but three fossil species, all of Tertiary age, 
appear to be recorded, of which the only American 
ipecies is Cotinw fraterna (Lesquereux) Cockerell? 
from the Miocene of Colorado. Of these three species 
the one that resembles ours most closely is Cotinus anz- 
tiZupma (Unger) Schenk; from Greece, in which the 
discernible characters are almost identical. Inciden- 
tally, ho*ever, it may be remarked that each of these 
species is hardly distinguishable from certain of the 
leaf forms of the living Catinw cotinoides (Nuttall) 
Britton, and i t  is evident that the type of leaf repre- 
sented by all three species is an ancient on6 that has 
l~ersisted throughout a long period of geologic time. 

Locality: Yukon River, north bank, about 12 miles 
below Melozi telegraph station (original No, 3AHll) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
f lot 3248). 

- - 

aBlttingshausen, C. F. von, Dle- W -, pl. 
m, ng. 5 whp, a=. 

*Cockerell. T. D. A., Torreya, vol. 6, p. 12, 1906 (-Rhue ttatmo 
Laquerenx. The Cretaceous and Tertiary floras: U. 8. Geol. Survey 
Ten. Bept., vol. 8, p. 192, pl. 41, W. 1, 2, 1883). 

*&henk, August, in Irtttel, Karl yon, Handbuch der Palaeontologfe, 
pt. 2, Palaeophptologie, p. 642. MUnchen and Leipalg, 1890 (=Rhu6 
ontilopurn Unger, K. Akad. Wiss. [Wien], Math.-nsturwiee. Cl., Denk- 
eehr., vol. 27, p. 79 [65], pl. 14, flg. 16, 1867). 



Genus CSLASTBUS Iiinnaw~ 

Cebtrus hedeenens i s  Rollick, n. ap. 

Plate 76, Jhgures1-4 

Leaves oblong-ovate, about 14 centimeters in length 
by 6.5 mtimetm irk width, rouaded a t  the base; 
margin daticulate ; nervation pinnate ; secondary. 
nerves ntummus9 irregularly disposed, subparallel, di- 
verging from the mMrib at acute angles, curving 
slightly upward, 8ombcting with the tertiary nerva- 
tion near the margin, $0- a network of quadrate 
areolae with fine nervilles extending into and termi- 
t~ating in the dentic&tions; tertiary nervation more 
o r  less bent or flexuous, forming quadrate or polygonal 
areolae. 

These leaves were apparently rugose, with coarse, 
,prominent nervation. ' They resemble CeZmtrms ptero- 
spa-8 Ward: fr'om the Fort Union formation 
of Montana, but are much h e r  in both nervation and 
dentition. 

Locality: Coal mine in Coal Bluff, Herendeen Bay, 
fdaska Peninsula (Wiginal No. 31); colbcted by 
W. W. Atwood asd H. M. Eakin in 1908 (lot 5185). 

Cela~~trnu p ~ e e ~ ~ v i n e r v i e  Holliek, n. sp. ' 
Plak 76, Figure 5 

Leaf of u&om d(mensions, curved and narrowed 
above to a slender tiq; margin serrate-denticulate be- 

nervation pinnate, campto- 
curved ; secondaries curved 

ir extremities into connecting 
tertiary nerves with bne nervilles extending to and 
terminating in the teeth and undulations of the 
margin. 

This species is so cbsely similar to Celastrecs curvi- 
nervis WardT from athe Fort Union formation of 
Montana, that I was $at first inclined to regard them 
as identical. The only apparent difference between 
them is that in Ward7s species the teeth are indicated 
as coarser and somewhat more serrate than in ours. 
He figures, however, two quite different forms under 
the same spec& name, and his Figure 4 may be ex- 
Giuded if his Figure ), with which our specimen may 
be compared, is to be'taken as  the type of the species. 

Another leaf with which an interesting comparison 
may be made is Pmmiinw j o h t m p '  Heer; from the 

the flora of the Laramie group: U. 8. 
, p. 666, pl. 63, flge. 5-8, 1886; Types of . Sdwey Bull. 37, p. 80, pl. 35, flgs. 3 5 ,  

18S7. 
Ward, L. F., Synopsis &f the flora of the Laramie group: U. 8. 

Geol. Survey Sixth Ann. Bept., p. 656, pl. 68, flgs. 9, 10, 1888; 
Types of the Laramie flora: U. 8. Geol. Survey Bull. 37, p. 82, pl. 36, 
@aB 3, 4, 1887. 

6 H*,, Oswald, Me fossile Flora Qr6nlands, eweiter Theil: Flora 
lorrilir arctfca, vol, 7, p. 1l#, pl. 80, age. 1-8, 1883. 

Tertiary beds of Greenland, which resembles ours as 
closely as the species previously mentioned. The 
specimens, however, are too fragmentary for satisfac- 
tory comparison. 

Locality : Coal mine in Coal Bluff, Herendeen Bay, 
Alaska Peninsula (original No. 31) ; collected by 
W. W. Atwood and H. M. Eakin in 1908 (lot 5185). 

Pamily ACERACEAE 

Genus ACER Linnaeus 

Acer collieri Holliek, n. sp. 

Plate 78, Figure 5 

Leaf broadly trilobate in the upper part, tapering 
and slightly rounded below to a wedge-shaped base; 
lobes relatively short, approximately equal in size, 
the middle one pyramidal in outline, the lateral ones 
broad and spreading, all with blunt, acuminate apices; 
margin bluntly triangular-dentate above, entire toward 
the base; nervation tripalmate from the base, pinnate 
above, craspedodrome throughout; secondary nerves 
six on each side, subopposite, subparallel, leaving the 
midrib at acute angles of divergence; lateral pri- 
maries leaving the midrib at  acute angles of divergence 
and curving slightly outward or downward with two 
or three curved branches on the upper sides and nu- 
merous simple or occasionally branched, more or less 
flexuous branches on the under sides. 

This leaf is referred to the genus Acer with some 
hesitation, as it possesses some features that are sug- 
gestive of the ~latanaceae; but th6 basal portion, 
which would probably show important diagnostic 
characters, is missing. 

I f  the generic reference to Acer is correct this leaf 
represents one of the oldest and most fully developed 
species thus far recorded in connection with the genus. 
Acer anteurn Ettingshausen? from the Cenomanian 
of Saxony, is, so far as I am aware, the only supposed 
representative of the genus recorded from an equiva- 
lent geologic horizon in the Old World, and this  specie^ 
might equally well be referred to the genus Acerites 
and included in the protean species Acedtes d t G  
f ormis Lesquereux,lo from the-~akota  sandstone of 
Kansas. The only heretofore recorded American Cre- 
taceous species are A m  amboymse Newberry:l based 
upon specimens of fruit from the Raritan formation 
of New Jersey; Acer minzctum Hollick,12 a small leaf 
from the Magothy ( a )  formation of Staten Island, 

Olttingshausen, C. F. von., K. Akad. Wiss. [Wlen], Math.-naturwim. 
Cl., Sltzungeber., vol. 55, pt. 1, p. 259, pl. 3, fig. 17, 1867. 

1oLesquereux, Leo, The flora of the Dakota group : U. S. Qeol. Sar- 
vey Mon. 17, p. 156, pl. 34, Bga. 1-9, 1892. 

=Newberry, J. S., The flora of the Amboy clays : U. 8. Qeol. Survey 
Mon. 26, p. 106, pl. 48, fie. 6-8, 1896 118963. 

UHollick, Arthur, New York Acad, Sci. Trans., vol. 12, p. 35, pl. 
3, flg. 6, 1892: The Cretaceous flora of southern New York and New 
England: U. 8. Geol. Surrey Yon. 60, p. 89, pl. 33, flg. 14, 1906, 



N. Y. ; and Acer pawddentatm Holli~k:~ based upbn 
more or less fragmentary leaf remains from the 
Magothy formation of New Jersey. The discovery of 
so large and well developed a representative of the 
genF in the early Upper Cretaceous flora of Alaska 
is therefore somewhat of a surprise. 

The specific name is given in honor of Mr. A. J. 
Collier, the collector. 

Locality: Yukon River, north bank, about 26 miles 
below Nulato and about 4 miles below Bluff Point 
(original No. 2AC264) ; collected by A. J. Collier 
and Sidney Paige in 1902 (lot 2983). 

Acerites multiformis Lesquereux 

Plate 78, Figure 3 

Aoerjtee multiformis Lesquereux, The flora of the Dakota 
group: U. 8. Geol. Survey Mon. 17, p. 156, pl. 34, figs. 
1-9,lsSZ. 

This leaf evidently belongs in the genus A d t e s ,  
and it agrees so clossly with certain of Lesquereux's 
figures that its specific identity can hardly be doubted, 
especially when c'ompared with his Figures 4 and 7. 
This species has been made to include such diverse 
leaf forms that almost any leaf with the generic char- 
acters of Amrites could be referred t~ $&for example, 
 ace^ antipwm Ettingshausen,f4 from the Cretaceous 
of Saxony, which may be merely an Old World repre- 
~entative of Acerites mncEtif&. 

Locality: Yukon River, north b a d ,  about 6 miles 
above Nahochatilton (original No. 3AH16) ; collected 
by Arthur Hollick and Sidney Paige in 1903 (lot 

Genus BULAC Adanson ( = R E C I ~ " D O  Moenah) 

Rulac quercifoiium Hollick, n. sp. 

Plate 29, Figure l a  ; Plate 77, F'gures 1-10; Plate 78, Figure 7b 

Leaves or leaflets variable in size and shape, mostly 
triangular ovate and asymmetric, irregularly crenate- 
dentate or undulate-dentate, terminating above in a 
blunt apical tooth, below in a wedge-shaped base; 
nervation pinnate, craspedodrome; secondary nerves 
irregularly disposed, diverging from the midrib at 
various angles, each terminating in one of the marginal 
irregularities. 

These leaves are exceedingly variable, and yet it 
seems impossible to separate them satisfactorily into 
distinct species or varieties. I n  several of the- speci- 
mens they have the appearance of leaflets attached to a 
common petiole, and if this were a character of the 

" Hollick, Arthur, New York Acad. Sci. Trans., vol. 16, p. 132, pl. 
14, figs. 2, 3, 1897. 

'4 Ettingshausen, C. F. von, K. Akad. Wiss. [Wien], Jlath.-naturwiss. 
Cl., Siteungsber., vol. 65, pt. 1, p. 259, pl. 3, fig. 17, 1867. 

species, a variation in the size and shape of the leaf- 
lets might be expected. I f  it were not for the ap- 
parent compound character of the leaves their general 

$appearance might indicate. or suggest relationship to 
the genus Quercw; but apparently a few of the speci- 
mens-those that are symmetrical in outline-repre- 
sent terminal leaflets, while the others-those that 
are asymmetric in outline, with irregular margins- 
represent lateral leaflets, and relationship with the 
living Negundo aoeroides Moench (=Beer negwndo 
Lianaeus) and with the fossil species Neg.lvndo triZoba 
Newberry is strikingly indicated. 

Other species that resemble one or another of our 
specimens, all from Cretaceous horizons, are Myrica 
tAtdm.sis Heer,16 from the Atane beds of Greenland; 
My& praecox Heer,17 from the Patoot beds of Green- 
land; and Querw bawri Knowlton,ls from the Mon- 
tana group of New Mexico. Heer's figure of Myrica 
praecox is interesting, especially when compared with 
our Figure 5 on Plate 77; and if these two figures 
were the only ones available for comparison they 
might be regarded as specifically identical. 

Localities : Chignik Bay, about 2 miles northeast of 
Alaska, Packers Association cannery, Alaska Penin- 
sula (original No. 958) ; collected by T. W. Stanton 
in 1904 (lot 3521) (pl. 29, fig. l a ;  pl. 77, figs. P10; 
pl. 78, fig. 7b). Port'Moller, 2 miles up the canyon 
west from Mud Bay, Alaska Peninsula (original No. 
35) ; collected by W. W. Atwood and H. M. Eakin in 
1908 (lot 5187) (pl. 77, fig. 1). Chignik Lagoon, 
south side, near entrance, Alaska Peninsula (original 
No. 49) ; collected by W. W. Atwood and H. M. Eakin 
in 1908 (lot 5295) (pl. 77, figs. 2-3). 

I Family SAPINDACEAE 
Genus SAPINDUS Linnaeus 

Sapindus morrisoni Lesquereux MS., Heer 

Plate 78, Figure 1 

Bapim3u.s morrismi Lesquereux MS., Heer, Die fossile Flora 
GrSnlands, ewter Theil? Flora fossi1:s arctica, voL 
6, pt. 2, p. 96, pl. 40, flgs. la, Ib, l c ;  pl. 41, fig. 3 ;  pl. 43, 

. figs. la, Ib; pl. 44, figs. 7, 8, 8b, 1882; Die fossile Flora 
GrSnlands; zweiter Theil: Idem, vol. 7, p. 39, pl. 65, 
iig. 5, 1883. 

Lesquereux, The Cretaceous and Tertiary floras; U. S. 
Geol. Survey Terr. Rept., vol. 8, p. 83, pl. 16, figs. 1, 2, 
1883 ; The flora of the Dakota group : U. S. Geol. Survey 
Mon. 17, p. 158, pl. 35, figs. 1, 2, 1892; Minnesota Geol, 
and Nat. Rist. Survey Final Rept., vol. 3, pt. 1, p. 17, pl, 
A, m. 11, 12, 1893. 

- 

%Newberry, J. S., Lyceum Nat. Hist. New York Annals, vol. 9, p. 67. 
1888 ; The later extinct floras of North Amedca: U. 8. Geol. Survey 
Mom 85, p. 115, pl. 31, flg. 6, 1898. 

-Heer, Oswald, Me Kreide-Flora cler arctfschen Zone: Flora fossilis 
arctica, vol. 3, No. 3, p. 107, pl. 31, flgs. 1, lb, 1874. 

"Heer. Oswald, Die iossile flora Granlqnds, ewefter Theil: Idem, 
vol. 7, p. 21, pl. 55, fig. 4, 1883. 

lsJ.bowltou, F. H., Flora of the Fruitland and Kirtland formations: 
U. 8. Geol. Survey Prof. PBwr 98, p. 337, pl. 86, flgs. 5, 6, 1916. 
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A considerable variety of lest forms of the general 
type represented by our specixen have been referred 
to this species by Heer from the Atane and Patoot 
beds of Greenland; by Lesquereux from the Dakota 
sandstone of the western United States; by Hollick lo 

from the Magothy ( 1 )  formation of Staten Island an3 
Long Island, N. Y., and Marthas Vineyard, Mass.; 
and by Berry 20 from the Magothy formation of New 
Jersey and the Black Creek and Tuscaloosa forma- 
tions of the southeastern United States. Whether or 
not these are all properly referable to the species must 
13emain largely a matter of individual opinion; but 
there can be but little doubt that our specimen from 
Alaska is identical with the species as depicted by 
Lesquereux in the " Flora of the Dakota group." 

It is of interest to note that the manuscript of Les- 
quereux's unpublished description of the species, with 
figures, based upon specimens supposed to have come 
from the Dakota sandstone of Morrison, Colo., was 
apparently transmitted to Heer, who recognized the 
rpecies as identical with certain leaves from the Atane 
beds of Greenland and applied Lesquereux's manu- 
script name to them in his "Flora fossilis arctica,'' 
rolume 6, page 96, published in 1882, where he cites 
"Lesquereux Cretac. Flora neue Polge Taf. S V I .  
Fig. 1." This citation apparently refers to the manu- 
script of Lesquereux's " Cretaceous and Tertiary 
fioras," which was not published until 1883. Thus the 
Greenland specimens represent the type of the species 
by reason of priority in the publication of Heer's 
work, although the odginal manuscript description 
was based upon the sp4imens from Morrison, Colo. 

Locality: Yukon Ri er, north bank, about 12 miles 
below Melozi telegraphistation (original No. 3AHl l )  ; 
collected by Arthur H ' lick and Sidney Paige in 1903 
(lot 3248a). 1 

Sapindus a~iculatus Velenovsky 

Plate 78, Figure 2 

dapindus apiculotzcs ~ e l e d o v s k ~ ,  Die Flora der biihmischen 
Kreideformation, pt 3 : Beitr. Pallontologie 0esterr.- 
Ungarns u. des Orieqts, rol. 4, No. 1, p. 6 [53], pl. 7 [22], 
figs. 1-8, Wien, 1889 

1906. 

and Eocene floras of South Carolina 
and Georgia: U. 8. Geol. Prof. Paper 84, p. 49, pl. 9, fig. 6, 

Mississippi, Alabama, and ia: U. 5. Geol. Survey Prof. Paper 
112, p. 112, 1919. 

uHollick, Arthur, New Yo# Acad. Sci. Trans., vol. 16, p. 133, pl. 
13, flgs. 1-2, 1897; The Cregceous flora of southern New York and 
New England : U. 8. Geol. SuFvey Mon. 50, p. 91, pl. 33, fig. 21, 1906. 

k 

Velenovsky's species may be questioned. There can 
be but little doubt, however, in  regard b -the s p d c  - 
identity of the specimen from Alaska. 

Locality: Yukon River, north bank, about 13 miles 
below Melozi telegraph station (original No. 3AH12) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3249). 

Genus PAULLINIA Linnaeus 

Paullinia minutidenticulata Hollick, n. sp. 

Plate 37, Figure 2 

Leaf oblong-elliptical, about 18 centimeters in 
length by 7 centimeters in width across the middle; 
margin wavy, irregularly and minutely denticulate; 
nervation pinnate, campto-craspedodrome; secondary 
nerves irregularly arranged and spaced, simple or 
rarely abnormally flexed or branched, subtending 
somewhat more acute angles with the midrib on one 
side than on the other, the upper ones leaving the mid- 
rib a t  angles of approximately 45", the lower ones a t  
more obtuse angles, mostly camptodrome near the 
margin, with fine nervilles extending from the mar- 
ginal loops to the denticulations. 

This species is more or less suggestive of the type 
of leaf represented by JugZam de&iculctta H ~ r , 2 ~  
from the Tertiary of Greenland, from which it differs, 
however, in its greater width at base and summit and 
the more obtuse angles subtended by the secondary 
nerves with the midrib. Both the base and the summit 
of our leaf are missing, and hence the terminal outline 
at each end can only be inferred from the trend of the 
margin and the relative obliquity of the secondary 
nerves at the broken ends. Apparently it was less 
elongated basally and apically than JugZam denti- 
culata Heer and was more like the leaf from.the same 
locality and horizon referred by Heer 2s to JugZams 
biZinica Unger. 

1 On the strength of its resemblance to the species 
mentioned I was at first inclined to refer our speci- 
men to the genus JuqZams; but I am now convinced 
that such rejerence 4ould.be erroneous, and I think 
that Heer's generio identifications of the several species 
included in this general type of minute or obscurely 
denticulate leaves might well be made the aubject of 
critical study and careful comparison. 

Locality: Yukon River, north bank, about 13 miles 
below Melozi telegraph station (original No. 3=2) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3249). 

P Heer, Oswald, Contributions to the fossil flora of North Greenland : 
Flora fossilis arctica, 701. 2, No. 4, p. 483, pl. 56, flgs. M a ,  1869; 
Die fossile Flora Granlands, zweiter TZleil: Idem, vol. 7, p. 101, 
pl. 75, figs. 2-10; pl. 85, fiQls. 1, 2, 1883. (Not Jugtans denthla ta  
0. Weber, 1852.) 

2s Heer, Oswald, Die fossile Flora Granlands, zweiter Theil : Flora 
fossilis arctica, vol. 7, p. 100, pl. 69, fig. 8, 1883. 
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Order RHAIEIPALSS 

Qenus ILHdMNUS Linnaans 

Rhamnus herendeenensis Hollick, n. sp. 

Plate 78, Figures 8-10 

Leaves irregularly oblong-elliptical, from 4 to 6.5 
centimeters in length and from 1.5 to 3 centimeters in 
width; base cuneate, one side more acute than the 
other, giving an inequilateral appearance to the leaf; 
margin entire ; nervation simply pinnate, acrodrome ; 
midrib flexuous; secondary nerves three to five on 
cach side, irregularly alternate, subtending acute 
angles with the midrib, extending sharply upward, 
curving and thinning out close to the margin, where 
they apparently merge into one another; tertiary 
nervation obscurely defined, apparently fine, closely 
spaced, straight, and at right angles to the secondaries 
throughout. 

It is unfortunate that all three of the specimens 
figured to represent the type of this species are im- 
perfect in an identical way, and this gives an appear- 
ance of inequilateral obliquity to the bases of the 
leaves that may be somewhat exaggerated. 

The generic reference may perhaps be questioned, 
by reason of the conspicuous acrodrome nervation, 
which is also characteristic of the genus C ~ Z M ) ;  but 
the obscure, fine, closely spaced tertiary nerveti011 
would seem to indicate relationship to the Rhamnaceae 
rather than to the Cornaceae. It is apparently refer- 
able to the same general type of leaf as Rha.mnites 
berciLemiafmis Berry,24 from the Eocene (Wilcox 
formation) of eastern Texas. 

Localities: Chignik Bay, Alaska Peninsula, shore 
opposite end of long spit that reaches the end of the 
lagoon and about 2 miles northeast of Alaska Packers 
Association cannery (original No. 958) ; collected by 
T. W. Stanton in 1904 (lot 3521) (pl. 78, fig. 8). 
Mine [Coal?] Creek, Herendeen Bay, Alaska Penin- 
suls (original No. 30) ; collected by H. M. Eakin in 
1908 (lot 5184) (pl. 78, figs. 9-10). 

Genus RHAMIPITES Forbes 

Rhamnites cornifolius Hollick, n. sp. 

Plate 78, Figure 4 

Leaf irregularly oblong-c?lliptical, slightly inequi- 
lateral, entire, 4.75 centimeters in length by 2.5 centi- 
meters in width across the middle, rounded to the 
apiculate apex and tapering below to an acute cuneate 
base; nervation simply pinnate; secondary nerves ir- 
regularly spaced and disposed, numerous, leaving the 
midlib at angles of approlsjmately 45" on one side 

"Berry, $. W., The lower Eorcnc floras of southmetern North 
Americn: U. S. Qeol. Survey Prof, Pnper 31, p. 285, pl. 71, flg. 3, 1910. 

and at so-what more obtuse angles on the other, all 
curving upward and thinning out close to the margin. 

This leaf possesses similar characters to one of the 
specimens of Rhczmnites a p k d a t w  lksquereusy 
from the Dakota sandstone of Kansas, which nlight 
almost be .regarded as a small form of our species; 
but the other leaves which Lesquereux 2B includes in 
the species are very different and could scarcely be 
regarded as specifically identical with ours. 

Two other species that are strikingly similar in 
appearance to oure are C o w  kolrniana Heer 27 and 
Corms tjldensis Heer,2* both from the Patoot beds 
of Greenland. The secondary nervation of these twe 
species is suggestive of Rhcwndtes rather than of 
Cmwus, and our leaf might possib;y be regarded as 
specifically identical with one or the other. 

Locality: Yukon River, north bank, just above 
Pickart's mine (original No, 3AH18a) ; collected by 
Arthur Hollick and Sidney Paige in 1903 (lot 3234). 

G enns PALIURUS Linnaena 

Paliurus visibilis Hollick, n. sp. 

Plate 79, Figure 4 

Leaf oblong-lanceolate, entire, 3 centimeters in 
length by 1.5 centimeters in width at a distance of 3 
nlillimeters above the cuneate base; tapering rather 
abruptly to the blunt apex; nervation acrodrome, tri- 
palmate from the base; midrib straight; lateral pri- 
maries with irregularly disposed branches on the outer 
sides that coalesce and form a camptodrome network 
between the laterals and the margin. 

This species is somewhat remarkable for its rela- 
tively strong and well-defined nervation, the primary 
and secondary nerves being all of approximately equal 
rank. 

Locality: Chignik Bay, Alaska Peninsula, about 2 
miles northeast of Alaska Packers Association cannery 
(original No. 958) ; collected hy T. W. Stanton in 1904 
(lot 3521). 

Paliurus pseudopinsonensis Hollick, n. sp. 

Plate 79, Figures 6-8 

Leaf elliptical, 4.25 centimeters in length by 2.5 
centimeters in width at about the middle; margin 
eatire ; apex rounded, blunt ; base rounded-cuneate ; 
nervation palmate, consisting of a straight midrib, an 
inner pair of simple acrodrome primaries, with 
branches above on t h i  outer sides, and an outer pair, 
simple below, becoming looped and camptodrome 

a8 Lesquereux, Leo. The flora of the Dakota group: U. 8. GeOl 
Survey Mon. 17, p. 171, pl. 87, flg. 12, 1892. 

ma I&m; sl,m~-8-ll, 13. 
Heer, Oswald, Die fossile Flora Qrblands, zweiter Theil: Flora 

fossllls arctica, vol. 7, p. 36, pl. 62, 5g. 12; pl. 61, flgs. 6-7, 1883. 
sldem, p. 37, pl. 62, 5ga. 9, 10a, 11. 
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above, where they join with and merge into the sec- 
ondary and tertiary nervation, forming a marginal 
network of rounded, polygonal areolae. 

This leaf bears a striking resemblance to Z & y p h  
+on& from the Lagrange formation of 
western Tennessee, and except that Berry's species has 
a more acute, wedge-shaped base the two would be 
difficult to separate. The apex in each specimen is 
missing, unfortunately, but the indications are that 
each was rounded and blunt. 

Locality : Chignik Bay, Alaska Peninsula, about 2 
miles northeast of Alaska Packers Association cannery 
(original No. 958) ; cdlected by T. W. Stanton in 
1904 (lot 3521). t 

Zuyphns &meeki Hdick, n. ~ p .  

Plate 29, Figure Bb ; Plate 79, Figure 3 

Leaves short petiolate, oval-egiptjcal, about 4 centi- 
meters in length by 3  centimeter^,^^' width', rounded to 
the base, crenate above the middle, ebtire below ; ner- 
vation palmate, slightly suprabasil&,'acrodrome, con- 
sisting of a weak midrib, a pair" of simple, curved 
inner primaries of equal rank with the midrib, with 
secondary branches on: the outer sides that connect 
with a ~ d  merge into a@ outer, somewhat weaker pair, 
the latter more or less irregular or looped above with 
fine nervilles extending to and terminating in the 
marginal eMnatiom. r 

In  each of t b  specipens, unfortunately, the upper 
part is missing aad th$ apical character can not be 
determined. In some qespects they are suggestive of 
certain of the leawe$ o f ~ ~ i z y ~ h  mehi Lesquereux,3O 
a Tertiary species that )ncludes a considerable variety 
of leaf forms. A specifnen referred to the species by 
Ward;' from the po "Laramie" of Wyoming, re- 
sembles ours more e l ~ $  than any of those figured by 
Lesquereux, end if oulS. species should be found to 
possess an apicwhte or tapering apex the resemblance 
to Ward's figure would ;be very close. 

Locality: Chignik Bay, Alaska Peninsula, about 2 
miles n d d  ofbA.laska Packem Basociation cannery 
(original No.. 9158) ; 4lected by T. W. , Stanhn in 
1904 (lot 3621). 

4 
Ztwphus vcrgietm Hollict, a SP. 

4 

Plate 78, Figures. 6, 78 

nd Geog. Survey Terr. Ann. Rept. 
flora : "U. 8:- Geol. 'Stuvey .$err. 

Ward. L. F., U. th Ann. Rept., p. 664, p1. 62, 
llg. 1, 1886 ; Typee o : U. S. Qeol. Survey Bull. 37, 

width, tapering above to the apex and $elow to tho 
rounded, cuneate )base ; margin crenate-dentate f ram 
below the middle upward, entire below; nereahn 
acrodrome from the base, consistingt]& @-midrib and 
H pair of simple, curved inner primaries with second- 
ary branches that connect with and merge into #'tin 

obscure, irregular outer pair, the latter with 6ne 
nervilles extending to and terminatinein the teeth. 

It is possible that these leaves may represent only 
it variety of Zizyfihw psez&nmeki, the species la& 
described; but the abrupt point of marginal demarka- 
tion between the relatively long upper, dentate p a ~ t  
and the brief lower, entire part appears to be a su%- 
ciently differentiating character. 

Locality: Chignik Bay, Alaska Peninsula, about I! 
miles northeast of Aiaska Packers Association can- 
nery (original No. 958) ; collected by T. Wd7Stanton 
in 1904 (lot 3521). 

A 

Zizyphus electilis Hollick, s. sp. ' , I  
I !  1 Plate 79, Figure 7 , , ,,i _ ,, . 

Leaf petiolate, elliptical, with a blunt apex and a 
rounded base, 3 centimeters in length by 2.25 centi- 
meters in width across the middk, denticulate from 
below the middle upward, entire below; nervation 
palmately acrodrome, suprabasilar; primary nerva- 
tion consisting of. a straight midrib, a pair of rela- 
tively strong, simple inner laterals and a weaker 
exterior pair that aie simple'below and looped above, 
where they merge into the iecondary nerves conneck- 
ing with the inner primaries and give off fine nervilles 
that extend to d terminate in the denticulations. 

This delicate 9p ittle leaf is sufficiently different from 
the other species of 2iByphw with which i t  is asso- 
ciated to warrant speciEc distinction. The supra- 
basilar feature 'of the primary nervation is well 
defined. The inner pair of primaries start at a dis- 
tence of about 2 millimeters above the base of the leaf; 
the outer pair at a distance of about 1 millimeter. 
The midrib is abruptly thickened from the junction of' 
the inner primaries downward and merges into the 
equally thick petiole below. 

Locality: Chignik Bay, Alaska Peninsula, a h u t  2 
miles northeast of Al&ka Packers Association can- 
nery (original No. 958) ; collected by T. W. Stanton in  
1904 (lot 3521). 

Zizyphus abnormalis Hollick, n. ap. 

Plate 79, Figure 8 

Leaf ovate-lanceolate, 4.75 centimeters in length by 
2.5 centimeters in maximum width, tapering above 
to, the. apex and below to a rounded cuneate base; 
majrgin obscurely crenate-serrate-dentate in ,the u p h r  
part; nervation tripalmate from the base, one laterdl 
primary simple, curved, acrodrome, the opposite one 
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flexed or angled, diverging from the midrib, thinning 
out and disappearing close to the margin in the upper 
part of the leaf, each with branches on the outer side 
that are camptodrome below and craspedodrome above ; 
secondary nervation represented by a single nerve that 
l a v w  the midrib at an obtuse angle, curves upward, 
and ultimately coalesces with the attenuated end of 
the adjacent lateral piimary. 

It is possible that this species may be based upon 
ah abnormal leaf. The inequilateral character of 
the nervation is peculiar. I f  only the left side of 
our leaf were preserved, its reference to the genus 
Zhyphw would hardly be questioned, whereas the 
opposite side, taken by itself, would probably be 
referred to some other genus. The general zizy- 
phoid characters of the leaf, however, appear to be 
dominant. 

Locality : Yukon River, north bank, at  Fossil Bluff, 
about 6 miles above Nahochatilton (original No. 
2AC238) ; collected by A. J. Collier and Sidney Paige 
in 1902 (lot 2962). 

Family VITACEAE 

Qenns VITIS Linnaeilr 

Vitis inequilateralis Hollick, n. sp. 

Plate 80, Mgure 1 

Leaf asymmetric, inequilateral, obscurely lob& on 
the larger side, about 6 centimeters in length by 7 
centimeters in width, sharply triangular-denkte ex- 
cept near the rounded, obliquely truncate, slightly 
cordate base ; nervation craspedodrodie throughout to 
the marginal dentitions; midrib flexuous, curved to- 
ward the bailer side; secondary nerves four or five 
on each side of the midrib, opposite or subopposite, 
upper ones branched or forked near their extremities, 
basal pair conspicuously unequal, the longer one with 
five subparallel branches on the lower side and three, 
irregularly spaced, on the upper side, the shorter 
branch with similar but weaker branches. 

This leaf, unquestionably representing a well-de- 
fined species of Vitis, appears to be markedly different 
from any heretofore described Cretaceous specie? of 
the genus, and more like the general type of certain 
Tertiary species, such as Vith rotudifozia Newberry? 
from Admiralty Inlet, Alaska. 

Locality : Yukon River, north bank, at Blatchford's 
mine (original No. 3AH19) ; collected by Arthur 
I-Iollick and Sidney Paige in 1903 (lot 3258). 

".Newberry, J. S., U. 8. Nat. Mus. hoe, vol 5, p. 513, 1883; The 
later extinct floras of Nocth America: U. 8. Qeol. Survey Mon. 36, p. 
120, pl. 61, fig. 2 id part; pl. 63, fig. 3, 1898. (Not V. rotundifoNa 
Michaux, 1803.) (=V4t% alaskana Coeketpll, Am. Mum. Nat. Hist. 
Bull., vol. 24, p. 103, 1908.) 

Vitis paleotruncata Bollick, n. sp. 

Plate 80, Figure 3 
Leaf small, 2 centimeters in length by 2.5 centimeters 

in maximum wi&, asymmetric, with an oblique, 
truncate base, rounded on one side, bilobate on the 
other with one minor and one major lobe, the latter 
bilobed on the under side; margin crenate-dentate; 
midrib curved and turned to the rounded side of the 
leaf; nervation craspedodrome, consisting of the mid- 
rib, a single lateral primary extending from the base 
of the leaf to the apex of the major lobe with branches 
on the under and upper >ides, a basal secondary nerve, 
and two pairs of opposite secondaries above. 

This perfectly preserved and well-defined specimen 
evidently represents a leaf normally asymmetric-not 
one in which the asymmetry is due .to distortion, as 
might be inferred from a superficial glance at the 
figure. 

Locality: Yukon River, north bank, about 5 miles 
above b u d e n  station [Nahochatilton] (original No. 
22) ; collected by W. W. Atwood and H. M. Eakin 
in 1907 (lot 4635). 

Vitis venusta Hollick, n. sp. 
Plate 80, Figure 4 

Leaf 13 centimeters in length by 18 centimeters in 
width across the expanded lower part, broadly ovate- 
reniform somewhat asymmetric, obscurely trilobate, 
rounded below to a broad, curved, truncate, subcordate 
base, and tapering above to an acuminate apex; mar- 
gin irregularly and acutely triangular-dentate ; midrib 
curved or bent to one side; nervation craspedodrome, 
subtripalmate ; secondary nerves irregularly disposed, 
the upper ones alternate, leaving the midrib at angles 
of approximately 45", branched toward the extremi- 
ties, the main nerves and their branches each terminat- 
ing in one of the teeth; lower two on each side op- 
posite, the basilar pair simulating lateral primaries, 
slightly suprabasilar, spreading, each with about six 
almost horizontal branches on the under side and two 
or three on the upper side. 

The general appearance of this leaf suggests the 
genus Pla.tanw, but the curvature of the midrib and 
the arrangement of the secondary nerves on each side 
indicate that it is asymmetric, with one side (the left 
in our specimen) broader and more rounded than the 
other, as in many other species of Vitis. 

Locality : Yukon River, north bank, about 17 miles 
above Nahochatilton (original No. 2AC236) ; collected 
by A. J. Ccllier and Sidney Paige in 1902 (lot 2963). 

Vitis pbpuloides Hollick, n. sp. 

Plate 79, Figure 1 

Leaf 4 centimeters in length by 4 centimeters across 
the widest part, ovate-triangular, somewhat asym- 
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metric, rounded and cordate at  the base, narrowed 
above to a wedge-shaped apex; margin dentate except 
a t  t b h ;  teeth unequal in size and shape, mostly 
narrow, long, blunt-apiculate; nervation palmate from 
the base, craspedodrome; midrib with two weak sec- 
ondary nerves on each side, toward the summit; lateral 
primaries in two pairs, the upper pair relatively strong 
and dichotomously forked, the lower pair weak, with 
branchlets on the under sides. 

This leaf is so much like Popdw craspedodronta 
from the Fort Union formation (Eocene) of 

Montana, that i t  is somewhat difficult to regard them 
as disfinct species. The outline and nervation in each 
are practically identical, and apparently our leaf also 
had a prolonged apex. I n  our specimen the teeth are 
longer, but so also is $be entire leaf, and the generic 
identity is strongly supported by a perusal of Ward's 
dis~ussion:~ in which lie says : 

It is with grave doubt that I refer this beautiful impression 
to  the genus Populw rather than to Hedera or V i t a .  * * 
The principal nerves passldirectly into the teeth, which have 
the peculiar narrow but blunt form characte'istic of the 
Vitaceae. 

Ward 86 has also described and figured three leaves 
uf diverse but sornewlbat similar characters to ours, 
from the same horizonbnd locality as PopuZus crmpe- 
dodvorrut, under the name Vitis eugpi-. I t  is prob- 
able that both of these species belong in the same genus 
with ours and that the former is also closely related, 
-if not identical, specifically. 

Locality: Chignik Bay, Alaska Peninsula, about 2 
miles northeast of Packers Association can- 
nery (original No. by T. W. Stanton 
in  1904 (lot 3521). 

Genus CIS+ES Debey YS., Heer 

Ciasites pseu platanus Hollick, n. sp. + 
Plate 80, Figure 2 

Leaf about 8 centimeters in length by 8 centimeters 
i n  width, orbicular, with an acuminate apex and an 
acute wedge-shaped base; margin coarsely undulate- 
dentate in the upper part; teeth broadly triangular, 
sbtuse; nervation craspedodrome; midrib 
straight; three on each side, 

the lowest pair 
45", the upper 

pairs subtending more btuse angles ; lateral primaries 
leaving the base of the 1 midrib at acute angles of diver- 

the flora of the Laramie group: U. 8. 
p. 550, pl. 36, fig. 1, 1886; Types of the 

ey Bull. 37, p. 21, pl. 8, tlg. 3, 1887. 

Survey Sixth Ann. Rept., p. 554, pl. 51, 
Survey Bull. 37, p. 71, pl. 32, tlm. 6-8, 

gence, almost straight or slightly flexed, subparallel 
with the secondaries, branched on the under sides. 

This leaf is of the same general type as Cbm2e.s 
afinis (Lesquereux) Lesquereux,s6 from the Dak~ ta  
sandstone of Kansas. I t  differs in the more rigid and 
regular secondary nervation and in the coarser denti- 
tion. The specific designation is suggested by reason 
of its platanoid aspect. 

Locality: Yukon River, north bank, just above Wil- 
liams mine (original No. 3AH30) ; collected by Arthur 
Hollick and Sidney Paige in 1903 (lot 3269). 

Cissites mmparabiis Hollick, n. sp. 

Plate 79, Figures 9, 10 

Leaves quinquelobate, with a wedge-shaped base 
abruptly decurrent on the petiole; lobes irregularly 
lobo-dentate, lower ones largest ; nervation consisting 
of a midrib with two prominent pairs of subopposite 
secondaries, which extend to the ends of the lobes, 
and a smaller pair above, the lower pair suprabasilar, 
all with branches which extend to the marginal 
dentitions. 

In  relegating these leaves to the genus Cbsitea I 
have followed the example of other authorities in their 
reference of leaves of similar characters and general 
appearance, although it is perhaps unfortunate that 
the generic name implies relationship with the genus 
C b s w  and other allied genera of the Vitaceae in which 
the leaves are characterized by strictly basilar lower 
secondaries. 

The type of *the genus is Chsz'tes insignis Heer,s7 
from the Dakota sandstone of Nebraska. I t  is based 
en a fragment of a lobed leaf of which the base is 
lacking; but Heer gives a restoration of the entire 
leaf (fig. 4) in which the lower pair of secondaries 
is shown as suprabasilar. This arrangement of these 
nerves must therefore be regarded as a generic char- 
acter. Subsequently the same author described simi- 
lar fragmentary remains from the Atane beds of 
Greenland under the name C&sites f omoms Heer ; as 

but in these specimens also the bases are lacking. 
However, he gives a restoration of the species (fig. 
8) in which the lower pair of secondaries is shown 
as suprabasilar ; and Lesquereux Ss figures a specimen, ' 
referred to C.  fo rmow,  from the Dakota sandstone 

mleaquereux, Leo, U. 9. Geol. and Geog. Survey Terr. Ann. Rept. 
for 1874, p. 352, 1876 (-Popultes an& Lesquereux, U. S. Geol. 
and Geog. Survey Terr. Ann. Rept. for 1872, p. 423, 1873, and Platanus 
amnia Lesquerenr, The Cretaceous flora: U. 8. Geol. Survey Terr. 
Rept., vol. 6, p. 71, pl. 4, flg. 4, 1874. 

f l  Heer, Oswald, in Capellini, J., and Heer, O., Phyllites creta- du 
Nebraska : Soc. helv. sci. nat. Nouv. mem., vol. 22, No. 1, p. 19, pl. 2, 
flgs. 3, 4, 1866. 

5 Heer, Oswald, Die fossile Flora artinlands, erster Theil: Flora 
fosailis arctica, vol. 6, pt. 2, p. 85, pl. 21, figs. 6-8, 1882. 

WLesquereux, Leo, The flora of the Dakota group: U. 8. -01. Sur- 
vey Mon. 17, p. 161, pl. 21, 5g. 6, 1892. 
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of Kansas, in which this character is well defined. 
Newberry 'O also refers a number of leaves from the 
Raritan formation of New Jersey to the species but 
expresses some doubt in regard to the validity of cer- 
tain ones; and. of his eight figures only one (fig. 4) 
is shown as having suprabasilar lowe? secondaries. 

Berry describes and figures a variety of C.  
fornwsus, from the Magothy formation of Maryland, 
which he calls Cissites fornwms mag.othi&. The 
base is lacking in the specimen, but a restoration is 
made, and in this the lower seconda~ies are indicated 
as suprabasilar in accordance with the description. 
9 large number of platanoid and AraEa-like leaves 

have been referred to the genus, such as Ciseites 
harkeriamw Lesquereux, C.  hem's' Lesquereux, C.  
obtwilobus. Lesquereux, C.  inyen8 Lesquereux, C .  
ingens pwvifolia Lesquereux, C.  ah&w Lesquereux, 
an? C. pzndurutrn Knowlton ; others with more or less 
entire margins, such as C.  popdoides Lesquereux and 
C. brownii Lesquereux; and multiIo+d and dissected 
forms such as C. paruifol.Iw (Fontaipe) Berry. I t  is 
evident that all these diverse forms can not possibly 
belong in one genus or hardly in one family, and, on 
taxonomic grounds, a revision of the entire group is 
urgently needed. 

Localities': Yukon River, north bank, about 14 miles 
below Melozi telegraph station (original No. 3AH13) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3250) (pl. '79, fig. 9). Yukon River, north bank, 
between Pickart's mine and ~ u l a t o  (original No.' 
3AH18d) ; collected by Arthur Hollick and Sidney 
Paige in 1903 (lot 3256) (pl. 79, fig. 10). 

Cissites ynkonensis Hollick, n. sp. 

Plate 79, Figure 11 

Leaf iregularly lobo-dentate, narrowed above to an 
obliquely prolonged apex, cordate at .the base; nerva- 
tion palmate from the base, apparently three lateral 
primaries on one side of the midrib and two on the 
other, the outer ones spreading, the inner pair ascend- 
ing and conspicuously forked in their upper 'parts, 
each main branch terminatilig in the apex of a lobe; 
midrib sharply flexed or angled above and forked, a 
branch springing from each of the angles and termi- 
nating in the apex of a lobe. 

This leaf appears to be somewhat asymmetric at the 
base and with the apex turned to one side. I n  some 
respects it is suggestive of certain leaves that have 
been rsferred to the genus Menispmne3ee; but it is 
clearly in the same generic category es Cisaites denta- 
$.dob&w Lesq~ereux,'~ fkom the Dakota sendstone of 
- - 

&Newberry, J. S., The flora of the Amboy ellyr: U. 8. O N .  h v e y  
Mon. 28, p. 107, pl. 47, flm. 1-8, 1895. 

UBerry BI. W., Maryland Qeol. survey, Upper Cretaceoas, p. 866, pl. 
78, flg. 4, 1916. 

U Lesquereux, Leo, The flora of the Dakota group: U. 8. W L  Survey 
~ O U .  17, p. 184, pl. 88, *. 4, 1882. 

Eanaas, which might be regarded merely xis a more 
deeply lobed form of our species. Some of the points. 
of resemblance between them are striking, and their- 
d$fferences are no greater than are those that may be 
noted in connectiorlr with the many diverse forms that- 
have been included under the one specific name Cisdes-  
fornzosm Heer as disdue;sed in connection with Cis-- 
sites compwabilis, the species last described. 

Locality : Yukon River, $fiorth bank, about 12 miles 
below Melozi telegraph station *(original No. 3AHll) ; 
collected by Arthur Hollick and Sidney Paige in 1903, 
(lot 3248). 

Benus AYPELOPSIS Michaux 

Ampelopsis? multesima Hollick, n. ep. 

Plate 79, Figure 2 

Leaf compound, consisting of a terminal and two, 
or more lateral leaflets, each approximately 2.5 centi- 
meters in length by 1.5 to 2 centimeters in width, ap- 
parently elliptical or obov&e, with wedge-shaped, 
entire bases; margin irregularly dentate in the upper 
part ; nervation pinnate, craspedo-camptodrome. 

This specimen is too fragmentary for either satiC 
factory description or comparison. I t  apparently 
represents a compound leaf, and it may have had more 
than the three leaflets that are preserved. The lower 
margin of one of the leaflets is distinctly dentate, and 
it may be assumed that the same character ,was sh9:bn 
by the others, in their upper parts. The terminal 
leaflet is petiolate, but whether or not the others %ere 
can not be determined. The generic reference is ques- 
tioned, inamnuch as the missing parts of the leaflets- 
may possess important diagnostic characters which, if 
perfect specimens are obtained, might indicate some 
other generic relationship. 

Locality: Yukon> River, north bank, about 16 miles 
below mine No. 1 "and about '17 miles below Kalbg 
(original No. 40) ; collected by W. W. Atwood and 
H. M. Eakin in 1907 (lot 4643). 

Family TILIACEAE 

GTalrns TILIA Linnaeus 

Tilia cretacea Hollick, n. sp. 

Plate 82, Figure 3 

hf asymmetric, rounded to the blunt apex on one 
side, oblique on the opposite side, apparently cordate 
at the base, 10 centimeters in length by 9.6 centimeters 
in width across the expanded lower part about 4 cen- 
timeters frsm the base; margin sharply denticulate- 
dentate, the teeth arranged in a double series, the 
smaller between the larger; nervstion pinnate subpal- 

* Heer, Oswald, Die fossile Flora Qr6nland8, erster Theil : Flora 
follellle arctica, vol. 6, pt. 2, p. 86, pl. 21, flp. 5-8, 1882. 



mate, craspedodrome ; midrib straight ; secondary 
nerves almost straight, arranged in five subopposite or 
opposite, subparallel pairs that ascend at angles of 
..30° to 45O from the midrib, the upper ones subtending 
the lesser angles, the lowest pair simulating lateral 
primaries, slightly suprabasilar, branched on the under 
sides, the basilar branch on the larger side of the leaf 
with branches similarly arranged; basilar nerves one 
a n  each side of the midrib. 

No representative of dhe genus Tilia, so far as I am 
aware, has been heretofore recorded from any Cre- 
taceous horizon, although six Tertiary species from 
America and about thirty from the Old World have 
been described. T&h, &&b (Newberry) Berry:* 
from New Jersey was described by Newberry as a 
Cretaceous species ; but the deposit in which i t  was 
found was subsequetly ascertained to be of late Ter- 
tiary or Pleistocene age. Our Alaskan specimen is 
therefore the first Cretaceous species in the genus to 
be recorded, and if the facts are as indicated it repre- 
sents the oldest known ancestral type of the genus. It 
is unfortunate that the leaf is somewhat fragmentary, 
so that a complete descriptoin is not possible; but the 
characters that are preserved are slrflSciently well de- 
fined to identify i t  genqrically and to differentiate it 
from other described species. 

Locality : Yukon River, north bank, 1% miles above 
Williams mine (origin4 No. 36) ; collected by W. W. 
Atwood and H. M. Ealjjn in 1907 (lot 4642). 

Grewia alasltana Hollick, n. sp.  

mateq82, Figure 1 

Leaf petiolab, orbicdar-cordate, slightly inequilat- 
-1, 6 centimeters in lhgth, exclusive of the petiole, 
by 6 centimeters in pp8dth; margin crenate-dentate 
except at the base, the &nations largest just above the 
middle, diminishing in! size above and below ; apex 
obtuse; base broadly co&ate; nervation palmate from 
f he base, campto-cras&dodrome ; lateral primaries 
three on each side, ascdnding, consisting of a strong 
inner pair and a weak e%terior and intermediate pair, 
with upward and inward curving branches on the 
outer sides that connect by fine cross nervation near 
the margin and give off h e  sliort nervilles that extend 
to and terminate in the crenations; secondary nerves 
two on each side of the midrib above the middle, weak 
and inaonspicuous, merging into the inner lateral 
primaries toprard the summit. 

The genus Gnezoia has not been heretofore recog- 
nized, so far as I am aware, in any formation older 
than Eocene; but the generic characters in our speci- 

Berry, El. W., Torreya, vol. 7, p. 81, 1907 (-T+ZtwplrylZum d v M m  
Newberry, The flora of the Amboy clays: U. S. Oeol. Survey Mon. 26, 
p. 109, pl. 15, flg. 6, 1896). 

men appear to be well defined, and the species re- 
sembles, certain forms of Grezvia men&a (Unger) 
Heert6 especially those from S~albard.'~ I n  fact, 
the differences are so slight that our specimen might 
be regarded as merely varietally rather than specifi- 
cally different from G. cremta. In  ours the basal 
sinus is broader and shallower, the crenations are 
somewhat coarser, and the lateral primaries are less 
spreading. 

Locality : Coal mine in Coal Bluff, Herendeen Bay, 
Alaska Peninsula (original No. 31) ; collected by 
W. W. Atwood and H. M. Eakin in 1908 (lot 5185). 

Genus QEEWIOPSIS Saporta 

Grewiopsis  yukonensis Hollick, n. sp. 

Plate 81 

Leaf rhomboid-ovate, about 18 centimeters in length 
by about 18 centimeters in width across the middle, 
obscurely trilobate, tapering to the acuminate apex, 
rounded and narrowed to the base; margin remotely 
and finely undulate-dentate above, undulate and entire 
below; nervation pinnate subpalmate; secondary 
nerves simple, opposite below, alternate above, cras- 
pedodrome, leaving the midrib at  obtuse angles of 
divergence, soon bending and curving upward, lowest 
two simulating &era1 primaries, each with simple, 
upward-curved branches on the under side that extend 
to and thin out along the margin, and a forking 
branch on the upper side toward the extremity. 

This species is analogous to the general type of leaf 
represented by Greu&p& aminu.ta Lesquereux 47 

and G. wdcotti Le~quereux,'~ from the so-called 
" Laramie "'formation of Utah. Our specimen agrees 
essentially with these species in form, nervation, and 
marginal characters, and but for its much larger size 
might almost be regarded as a form or variety of the 
species last named. 

Locality : Yukon River, north bank, about 12 miles 
below Melozi telegraph station (original No. 3AHll) ; 
collected by Arthur Hollick and Sidney Paige in 1903 
(lot 3248). 

Genus APEIBOPSIS Heer 

Apeibopsis atwodi Hollick, n. sp. 

Plate 82, Figure 2 

Leaf oval or oblong, entire, rounded below to a 
cordate base; nervation simply pinnate, camptodrome; 
secondary nerves diverging from the base of the mid- 

-- 

Heer, Oswald, Flora tertiaria Helvetiae, vol. 3, p. 42, pl. 109, flga 
12-21; pl. 110, flgs. 1-11, Winterthur, 1859 (=Dornbegopels orma& 
Unger, Genera et species pkntarum fossilium, p. 448, Vienna, 1840). 

'Heer, Oswald, Beitrllge 5ur fossilen Flora Spitzbergens: Flora 
fossilis arctics, vol. 4, No. 1, p. 84, pl. 19, flgs. 12a, 13, 14, 16, 17. 
1876. 
, 47Lesquereux, Leo, U. 8. Nat. Mus. Proc., vol. 10, p. 44, pl. 3, flga. 

12, 13 ; pl. 4, flgs. 1, 2, 1887. 
Idem, p. 45, pl. 4, flga. 3, 4. 



108 THB UPPER CRETACEOUS FLORAS OF ALASKA 

rib at right angles, the upper nerves diverging at 
mccessively decreasing angles, ascending, ly.a-nched 
toward the extremities on the under sides; tertiary 
nervation at right angles to the secondaries through- 
out, slightly bent outward or upward, simple in the 
basal part of the leaf, occasionally branched or forked 
above. 

This leaf is different from all other described Cre- 
taceous species of the genus, but it has a more or less 
close resemblance to Apeibopsis deloesi (Gaudin) 
Heer:9 from the Miocene of Switzerland. It differs, 
however, in the closer approximation of the lower 
four or five secondary nerves and the distinct branch- 
ing of the upper secondaries toward their extremities. 

. The specific name is given in honor of Mr. W. W. 
Atwood, by whose party the material containing the 
specimen was collected. 

Locality: Coal mine in Coal Bluff, Herendeen%Bay, 
Alaska Peninsula (original No. 31) ; collected by 
W. W. Atwood and H. M. Eakin in 1908 (lot 5185). 

Family STERCULIACEAE 

Genus STERCULIA Linnaeus 

Sterculia atwoodi Hollick, n. sp. 

Plate 83, Figure 6 

Leaf oblong-ovate, about 9.5 centimeters in length 
by 6.3 centimeters in width across the middle, broadly 
cordate at the base, rounded to the apex; margin 
minutely denticulate in its upper part, entire below; 
nervation pinnate, craspedodrome above, campto- 
drome below; midrib somewhat flexuous; secondary 
nerves strong, irregularly alternate, sharply ascend- 
ing, the two lower ones respectively basilar and supra- 
basilar, simulating lateral primaries, branched on the 
outer sides; tertiary nervation almost straight, at 
right angles to the secondaries, forming quadrangular 
areolae, irregularly disposed and connected a t  the 
base, forming a network of polygonal areolae. 

This well-defined, almost perfect leaf is apparently 
identical with those from the Patoot beds of Green- 
land referred to S t e r d i a  aariabiZ& Saporta by 
Heer,6l despite the fact that this is a " Paleocene " 
species. ~urthermore, comparison with Saporta's 
figures shows only a remote resemblance, sufficient to 
indicate generic but not specific identity. I have no 
hesitation, therefore, in referring the Alaskan speci- 
men to a new species and, at least tentatively, in re- 
garding the Greenland specimens as specifically identi- 
cal with it. 

'8Heer, Oswald, Flora tertiaria Helvetiae, voL 3, p. 41, pl. 109, figs. 
9-11, Winterthur, 1859 (-Pterospemum &toea{ Gaudin, Soc. vaud. 
sci. nat. Bull., vol. 4, p. 425, 1885). 

mSaporta, Gaston de, Prodrome d'une flore fossile des travertlns 
anciens de Sezanne : Soc. geol. France MBm., &r. 2, vol. 8, No. 3, p. 
400 1421, pl. 83 1121, 5- 6, 7, 1868. 

Heer, Oswald, Die fossile Flora Grtinlands, zweiter Theil: Flora 
fossilis arctica, vol. 7, p. 38, pl. 57, Ag. 7, 1883. 

The species is named in honor of Mr. W. W. At- 
wood, by whom the specimen was collected. 

Locality: Yukon River, north bank, at  Pickart's 
mine (original No. 26) ; collected by W. W. Atwood 
and H. M. Eakin in 1907 (lot 4638). 

Sterculia basiauriculata Hollick, n. sp. 

Plate 83, Figure 6 

Leaf ovate, with a broad, auriculate-cordate. base ; 
nervation pinnate tripalmate; lateral primaries ap- 
parently suprabasilar, subopposite, branched on the 
under sides; secondary nerves pinnately arranged in 
four or more subparallel, ascending, opposite or sub- 
opposite pairs; tertiary nervation at right angles to 

I the secondaries, almost straight, forming quadrangular 
areolae. 

This leaf apparently belongs in the same genus with 
the species last described, although it is almost equally 
suggestive of the genus Cisszas. The character of the 
base where it joins the petiole is not well defined, but 
there is an obscure indication of overlapping, in which 
case only the upper lateral primary would be supra- 
basilar. 

Locality: Yukon River, north bank, about 17 miles 
above Nahochatilton (original No. 2AC236) ; collected 
by A. J. Collier and Sidney Paige in 1902 (lot 2963). 

Genus PTEROSPERMUX Schreber, 1791 (not Arber, 1914) 

Pterospermum conforme Hollick, n. sp. 

Plate 83, Figure 3 

Leaf oblong, inequilateral, 6 centimeters in length 
by 4.5 centimeters in width, rounded above to a blunt 
apex and below to an oblique truncate-cordate base; 
margin irregularly wavy, with one broad, blunt tooth 
below the middle on the broader side; midrib some- 
what flexuous ; nervation craspedo-camptodrome ; 
secondary nerves craspedodrome to the marginal 
inequalities, pinnately arranged, the lowest two op- 
posite, arising from the base, with fine branches on 
the under sides that thin out and coalesce or dis- 
appear along the margin, the basilar branch on 
each side simulating a lateral basilar veinlet; upper 
secondaries subopposite, three on each side, those on 
the broader side diverging from the midrib at more 
obtuse angles than those opposite, all irregularly 
branched or forked toward the extremities on both 
under and upper sides. 

This leaf is referred to the living genus Pterosper- 
mum instead of to the fossil genus Pterospem'tes for 
the reason that it appears to resemble the former more 
closely than it does the latter as originally defined. 
Pterosprmrites vagans Heer,52 the type of the genus, 

- H e r ,  Oswald, Flora tertiaria Helvetiae, vol. 3, p. 36, pl. 109, 
flgs. 1-5, Winterthur, 1869. 
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was founded on fossil seeds, while Ptermpemniterr integ- 
dfoE&+3Wr 68 'and P. d t m t m ? ~ t ~ . ~ , ~ * ~  .first.fossil 
leaves that were referred by the author to the genus 
are, respectively, subpeltate and peltate. This feature 
may therefore be regarded as a generic character ; al- 
though subsequently a number of species of nonpeltate 
leaves were included in the genus by Heer and other 
writers. 

Our specimen is nonpeltate and resembles the figure' 
cf Pterospemnruna sp. by Ettingshausen 56 more closely 
than it resembles any of the peltate forms of Ptero- 
~pemnites; althodgh it apparently belongs with the 
nonpeltate type of leaves, represented by Pterosper- 
mites modestus Lesquereux and P. Zmghcluminatzls 
J~sque reux ,~~  from the Dakota sandstone of Kansas. 
I n  any critical revision of the genus the species of the 
type of those last mentioaed might better be excluded 
and referred to some one or another allied genus, such 
t s  P t e r o s p m m  or X t d k  

Locality: Port Moller, 2 miles up the canyon, west 
from Mud Bay, Alaska Peninsula (original No. 35), 
,collected by W. W. Atwood and H. M. Eakin in 1908 
(lot 5187). - 

Order -TALES 

Family TEAPACEAE 

Genus TEAPA Linnaens 

Trapa? mierophylla Lesquereux 

Plate €44, Figure 4 

~ r a p a ?  miwh.yaa  Lesqnereqx, U. 8. Geol. and Geog. Survey 'J 2, a 3699 The Tertiary 'Or': 
U. 5. GeoL Survey W r .  Rept., vol. 7, p. 295, pl. 61, 
figs. 16-178, 1878. 4 

f Detached leaves of th species are included in a 
number of pieces of ma rix from the Chignik Bay 
region, in one of which hey occur massed in layers, 
in a dark-gray shale, without any other associated 
vegetation. They vary wmewhat in shape and size, 
as do the type .specimens:from the Upper Cretaceous 
(Mesaverde formation) o& Wyoming, figured by Les- 
quereux. 

Thus far none of the characteristic fruits of Trapa 
have been found associated with these leaves in any 
of our co~ect-ons; although Heer 58 described and 
figured such fruits from Tertiary rocks at Port Gra- 
ham, Kenai Peninsula, under the name Trapa boredis, 
without, however, any leaves of the 
genus. As far as I am aware the only record of the 
leaves and fruit having been %ether 

1 88Heer, Oswald, Flora.fossilis ctica, vol. 1, p. 122, pl. 9, fig. 14a, 
1888. 

Idem, p. 138, pl. 21, flg. 16b; 1 1. 23, figs. 6, 7 (8, 91). 
mEttingshaueen, C. F. von, Did Blatt-Skelete der Dicotyledonen, pl. 

49, fig. 8, Vienna, 1861. 
Lesclnerenx, Leo, The flora of e Dakota group : U. S. Geol. Survey 

Mon. 17, p. 186, pl. 58, fig. 5, 189 8 
Idem, pl. 69, fig. 3. 

as Heer, O m a d ,  Flora fosallis alaslana : Flora fossilis arctica, vol. 
2, No. 2, p. 88, pl. 8, flgs. 9-14, 1869. - 
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was made by Dawson in gonnection with specimens 
from the Upper Cretaceous ( ?) of Alberta. He re- 
ferred the leaves (figs. 19, 19a) to Trapa microphglla 
Lesquereux and the fruit (fig. 19b) to T.  boredis Heer. 

Specimens of leaves were described and figured by 
Ward 80 from the Eocene (Fort Union formation) of 
Montana, and by Knowlton from the Upper Creta- 
ceous (? )  of the Yellowstone National Park and the 
Tertiary ( ?) Lance formation of Wyoming. 

The reference of these leaves to the genus Trapa 
must be regarded as provisional only. Their original 
reference to the genus was questioned by Lesquereux; 
and Knowlton, in his discussion of the specimens from 
the Yellowstone National Park,B2 says : " These curi- 
ous but well-marked leaves can not possibly belong to 
the genus Trapa m we now understand it, but as I am 
at present absolutely unable to suggest any other af- 
finity I can do nothing but leave their correct deter- 
mination to be settled by future workers." 

Closely similar leaves were described and figured 
by Newberry 63 under the name Nezcropteris angulat~, 
in connection with which he says: " Scattered pin- 
nules of this plant were found in Cretaceous shales 
lying upon a bed of lignite north of Oraybe, in the 
Moqui country [New Mexico]." A comparison of 
Newberry's figure with figures and specimens of 
TrapaB microphylla shows them, unquestionably, to be 
generically identical, even though Newberry classified 
his specimens as representing a species of the Pale- 
ozoic fern genus Nmroptelris. Whether or not they 
should be regarded as specifically identical, however, 
may still be regarded as an open question. 

Locality: Chignik River just below Long Bay, 
Alaska Peninsula (original No. 54) ; collected by 
W. W. Atwood in 1908 (lot 5296). 

I 

Order UPBELLALES 

Family ARALIACEAE 

Genus ARALIA Linnaeus 

Aralia wellingtoniana Lesquereux 

Plate 84, Figure 1 

Aralia rceZlinst0n;ic~na Leequereux, The flora of the Dakota 
group: U. S. Geol. Survey Mon. 17, p. 131, pl. 21, fig. 1 ;  
pl. 22, figs. 2-3, 1892. 

Although this specimen is imperfect the characters 
that are preserved are identical with those of the 

68Daws~n, J. W., Roy. SOC. Canada Trans., vol. 4, sec. 4, p. 31, pl. 2, 
figs. 19, 19a, 19b, 1886. 

Bo Ward, L. F., U. S. Geol. Survey Sixth Ann. Rept., p. 554, pl. 49. 
flgs. 2-5, 1886; Types of the Laramie flora : U. S. Geol. Survey BulL 
37, P. 64, PI. 28, figs. 2-5, 1887. 

'UKnowlton, F. H., in Hague, Arnold, and others, Geology of the 
Yellowstone National Park: U. S. Geol. Survey Mon. 32, pt. 2, p. 661, 
pl. 77, flgs. 3, 4, 1899. Knowlton, F. H., Flora of the Montana forma- 
tion : U. 5. Geol. Survey Bull. 163, p. 62, pl. 5, fig. 7, 1900. 

BP OP. cit. (Mon. 32), p. 861. 
68 Newberry, J. S., in Ives, J. C., Report upon the Colorado River of 

the West: 36th Cong., 1st seas., EX. Doc. 90, p. 131, pl. 3, flg. 5, 1881. 
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species to which it is referred, especially the three- 
lobed form from the Dakota sandstone of Kansas de- 
picted by Lesquereux (pl. 21, fig. I ) ,  and the specimen 
from the Raritan formation of New Jersey figured by 
N e ~ b e r r y . ~ ~  

Locality: Yukon River, north bank, about 16 miles 
below mine No. 1 (original No. 40) ; collected by 
W. W. Atwood and H. M. Eakin in 1907 (lot 4643). 

Aralia parvidens HollieL, n. sp. 

Plate 84, Figure 2 

Leaf trilobate, deeply divided, finely dentate, or 
denticulate, about 18 centimeters in length from base 
to summit of middle lobe; middle lobe longer and ap- 
parently broader than the laterals, about 4 centimeters 
in width near the middle, decreasing in width below 
and above; lateral lobes ascending, almost uniform in 
width, approximating 3 centimeters, slightly narrowed 
below and apparently tapering above; midrib and 
lateral primaries strong, about equal in rank; second- 
ary nerves fine, ascending at acute-angles of diver- 
gence from the primaries, curving upward toward the 
margin and throwing off slender nervilles that ter- 
minate in the dentitions. 

I was at first inclined to regard this specimen as a 
lvge form Or variety of Ardh weUingtsniam Les- 
quereux, partly for the reason t6.t it in thO 

that the specimen last de- 
scribed and referred to that specia. It differs, how- 
ever, not in size but more es~eciall~ in the much 
finer and more numerous marginal denticulations. 
Both in same group with 
Aralim saportam Lesquereux.B6 

Locality: Yukon River, north bank, about 16 miles 
below mine No. 1 (original NO. 40) ; collected by 
W. W. Atwood and H. M. Eakin in 1907 (lot 4643). 

Aralia pseudoplatanoidea Hollick, n. sp. 

Plate 83, Figure 4 

Leaf symmetrically trilobate, entire, rounded- 
cuneate from about the middle downward; lobes 
rounded-triangular, obtusely apiculate, the apical lobe 
relatively long and narrow, the lateral lobes short, 
broad unilobodentate on the outer sides; midrib 
straight, thickened from the junction of the lateral 
primaries downward ; secondary nervation sparse, h e ,  
camptodrome; lateral primaries craspedodrome, supra- 
basilar, subtending acute angles with the midrib, each 
with a prominent branch extending at an acute angle 
of divergence from the lower part to the apex of the 
adjacent lobodentition. 

u~erberry ,  J. s.,  he flora ot the e~aya: U. S. aeol. survey 
Mon. 26, p. 114, pl. 26, Ug. 1, 1895 [18961. 

rlesquereux, Leo, U. S. Geol. and Oeog. Survey Terr. Bull., vol. 1. 
No. 6, p. 394, 1876 [I8761 ; The Cretaceoru and Tertiary floras: U. S. 
Qeol. Survey Terr. Rept., vol. 8, p. 61, pl. 8, N s .  1-2; pl. 9, Ns .  1-2, 
1883. 

ITMRAS OF ALASKA 

There can be but little doubt that this leaf represents 
the same generic type as Sassafras (Aralwp8i.8) 
pbtanoides Lesquereux 13% from the Dakota sandstone 
of Kansas. The salient characters in each are prac- 
tically identical; but our leaf is smaller, the lobes are 
less rounded in outline, and the angles of divergence 
of the lateral primaries and their branches are more 
acute. 

Whether these and'other more or less similar leaves 
should be regarded as related to Sassaf~m, or Platamus, 
or O&&e8, or Aralia need not be here considered; but 
anyone who may be interested in tihis question may 
find it discussed by Berry 6T in connection with the 
flora of the Raritan formation of Maryland. 

Locality : Pavlofi Bay, east side, Alaska Peninsula 
(original No. 44) ; collected by W. W. Atwood and 
H. M. Eakin in 1908 (lot 5189). 

Aralia polymorpha Newberry 

Plate 84, Figure 3 

Arolio wzymorpha; Newberry, The flora of the ewe: 
U. 8. Geol. Survey Mon. 26, p. 118, pl. 39, figs. 1-5, 1895: 

Under this name a number of diverse forms are fig- 
ured by Newberry from the Raritan formation of New 
Jersey, of which Figure 1 agrees so closely with our 
specimen that ip identity can hardly be questioned. 
& far as ,I am aware the species has not been here- 

tofore recorded from elsewhere than the type locality 
in New Jersey. 

Locality: Yukon River, north b a d ,  at B1atchford7s 
mine, between Nulato and Kaltag (original No. 
3Am9)  ; collected by Arthur Holliek and Sidney 
Paige in 1903 (lot 3258). 

Genus HEDEBA Linnaeus 

Hedera maccldi Heert 

Plate $0, Figure 2b 

Hedera nmxZurM Heer, Flora fossilis arctica, vol. 1, p. 1'19, 
pl. 17, @s. la, 2c, 3, 4, 5a, 1868; Contributions to 
the fossil flora of North Greenland: Idem, vol. 2, No. 4, 
p. 476, pl. 52, fig. &, 1869 ; Die miocene Flora und Fauna 
Spitebergens: Idem, vol. 2, No. 3, p. 80, pl. 13, ilgs. 
29-32a, 33, 1870; Beitrlge zur fossilen Flora Spitz- 
bergens: Idem, vol. 4, No. 1, p. 78, pl. 18, fige. la, 2 
1876; Miocene Flora der Insel Sachalin : Idem, vol. 5, 
No. 3, p. 44, pl. 7, fig. 9b?, 1878; Beitrllge zur miocenen 
Flora von Nord-Canada: Idem, vol. 6, No. 3, p. 16, pL 
3, flgs. 4, 5, 1880; Die fossile Flora GrGnlands, zweiter 
Theil: Idem, vol. 7, p. 117, pl. 66, fig. 2, 1883. 

This leaf is referred only tentatively to this species, 
as it is too imperfectly preserved for satisfactory com- 
parison; but its general characters, as far as they can 
be seen, appear to be identical with "0" of He'''* 

eLeequereux, Leo, The Cretaceous and Tertfary floras: 0 .  8. Oeol. 
Survey Terr. Rept., vol. 8, p. 58, pl. 7, flg. 1, 1883. 

"Berw, B1. W., Torrey Bot. Club Bull., vol. 38, p. 413, 1911; Mary- 
land Geol. Survey, Upper Cretaceous, p. 878, 1916. 



s p - 4 a l l y  when comparison is made with his 
Figurn 68, Plate 17, volume 1; Figure 30, Plate 13, 
volunb 2; and Figure 2, Plate 18, volume 4. 

Hbdwa 9?mdw% wcis formerly supposed to be a 
strictly Tertiary species, but Kryxhtofovich 68 has pub- 
lished the results of recent observations which in- 

- dicate, at  lsast so far as the island of Sakhalin is con- 
cerned, that the beds in kwhich the species occurs are 
of Cretaceous age. I n  b$s discussion of Hedera mac- 
c M i  he says : 

This Arctic species, which@as regarded bdore as Tertiary, 
can be identilied with one 'of our wee occurring in the 
Mgach. * * * .Most of .the dencribed floras which con- 
tain the present speCies are of doubtful age, but the Mgach 
flora * * * is no doubt Cretaceous. 

This st~tement, of course, raises the question 
whether or not dl the l q v w  referred by Heer to the 
species actually belong in it, and it is a significant 
fact that he himself qaestions the identity of his 
specimen from the idand of Sakhalin. 

I t  should also be relaarked that our specimen is 
highly suggestive of Hcbdtwa primmdsis Saporta,B9 
to which Newberry referred a number of leaves 
from the Rwitan formation of New Jersey, some of 
which, especially his Figures p, 4, w d  7 on Plate 37, 
are as much like certaiq forms of Bedera mcclwrii 
as they me like H d e r a $ p r i d i a l i s .  I n  fact if all 
$he diverse leaf b rms  eferred to these two species t by various au th i t i e s  f were grouped together it 
would be a very difficqlt matter to separate them 
satisfactorily. 8 

Locality: Chip ik  @ver, just below Long Bay, 
Alaska Peninsula (ori 'nal No. 55) ; collected by 
W. W. dtwmd and H. If Ea.b  in 1908 (lot 5297). 

Hdera plataedea Laquereux? 

Plate !&, Figure 6b 

Hedero; pldaaddm Leaquereux, U. S. Gm1. and Geog. Survey 
Terr. Ann. R@t. for lS74-p. 361, pl. 3, fig. 3, 1876; The 
Cretaceolls and Tertiarg floras: U. S. Geol. Survey 
Terr. lkpt.,.vol. 8, p. 66, pl. 3, figs. 5-6, 1883. 

Our leaf is too fragmentary for accurate compari- 
son or positive identification, but the basilar char- 
acters are those of Lesquereux's species, and the sec- 
ondary nervation, as far ,as it is preserved, is strongly 
indicative of that s 

e genus with it, and pro- 

Jour., voL 40, art. 8, p. 59, 5g. 
14. 1918. 

-8aporta. Gaston de, Ce des plantes avant I'apparition de 
Phomme, p. 2W, flg. 29, Par 

-Newberry, J. S., The 50 e Amboy clays: U. S. Geol. Survey 
Mon. 26, p. 113, pl. 19, @. I,  Q$ pl. 37, figs. 1-7, 1895 [1896]. 

I, 

Eedera schraderi Hollick, n. sp. 

Plate 83, Figure 1 

Leaf obliquely ovate-reniform, entire, 6 centimeters 
in length by 7 centimetars in width, broadly wedge- 
shaped above, rounded-truncate below; apex obtuse; 
base abruptly subcordate or emarginate; nervation 
pinnate, craspedodrome ; midrib straight ; secondary 
nerves five on each side, subopposite, subparallel, di- 
verging from the midrib at angles of about 4 5 O ,  the 
basilar pair with branches from the under sides that 
subtend acute angles with the secondaries and curve 
upward along the margin. 

This leaf is suggestive of the type represented by 
Redera platamidea Lesquereux:l from the Dakota 
sandstone of Kansas, and the leaf from the Cenoma- 
nian of Bohemia referred by Velenovsky 79 to Eedera 
primordialis Saporta,ls although it is very doubtful if 
Velenovsky's specimen is referable to this species, as 
may be seen by comparison of the figures. 

The specific name is given in honor of the collector, 
Mr. F. C. Schrader. 

Locality : Koyukuk River, west bank, about 39 miles 
above its mouth (original No. 333) ; collected by F. C. 
Schrader in 1899 (lot 7472). 

Hedera Vera Hollick, n. sp. 

Mate 83, Figure 2 

Leaf small, 4 centimeters in length by 3.5 centi- 
meters in width across the base, triangular cordate, 
subtrilobate ; margin undulate ; nervation palmqh 
from the base, craspedo-camptodrome; midrib sup- 
porting two piirs of subopposite, widely separated, 
upward-curved secondary nerves that extend to and 
disappear in the marginal undulations; lateral 
primaries two on each side of the midrib, the inner 
pair radiating at an angle of about 45O, the outer 
or lower pair approximately horizontal, forked to- 
ward their extremities, the ultimate branches ex- 
tending to and disappearing along the border of the 
margin ; bagilar veinlets obscurely defined. 

This leaf is very similar in appearance to certain 
of the common leaf forms of the living Hedera heZb 
Linnaeus, and also to the Tertiary species E .  a t r o ~ i i  
~ a u d i n : ~  and it is interesting &d an ancestral 
cretacebus species in which theleaf form is so closely 

nLesquereux, Leo, U. 8. Oeol. and Qeog. Survey Terr. Ann. Bepf for 
1874, p. 351, pl. 8, 5g. 8, 1876; The Cretaceous and Tertiary floru: 
U. S. Geol. Survey Terr. Bept., vol. 8, p. 65, pl. 3, 5gs. 68, 1883. 

mVelenovsky, Josef, Dig Flora der Whmischen Kreldeformation, pt. 
1 : Beitr. Palliontologie 0esterr.-Ungarns u. des Orients, vol. 2, Noa 
1-2, p. 26 1191, pl. 8 [el ,  5g. 7, Wien, 1882. 

Saporta, Gaston de, Le monde des plantes avant I'apparitlon de 
l'homme, p. 200, 5g. 29, Paris, 1879. 

"Gaudin, C. T., MBmoire sur quelques gfsements de feuilles foemUea 
de la Toseane: Soe. helv. sci. nat. Nouv. mem., vol. 16, No. 8, p. 37. 
pl. 12, figs. 1-3, 1858. 
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similar in its appearance to recenf and living forms 
of this type. 

Locality: Yukon River, north bank, about 13 miles 
above Kaltag (original No. 3AH26) ; collected by 
ArthrXhll iek and Sidney Paige in 1903 (lot 3265). 

Hedera curva Hollick, n sp. 

Plate 29, Figures 3a, 4a; Plate 82, Figure 4 

Leaves of medium size, variable in shape, trilobate; 
lobes rounded, obtuse; middle lobe expanded, broadly 
undulate; margin entire; base broad and rounded or 
narrowed to wedge. shape; nervation tripalmate from 
the base; midrib supporting several irregularly dis- 
posed, camptodrome secondary nerves above that merge 
into the tertiary nerves and form a network of polyg- 
onal areolae along the margin; lateral primaries cras- 
pedodrome to the apices of the lobes, each one con- 
nected on its under side with a marginal veinlet by a 
series of fine nervillose branches. 

These leaves appear to vary somewhat in form; but 
the genus to which they apparently belong is no- 
tably heterophyllous. The specimen represented by 
Figure 3a, Plate 29, is apparently much narrower than 
the other two, but this feature is probably more appar- 
ent than real and may be accounted for by the evi- 
dent distortion of the leaf, as indicated by the wrinkled 
upper middle portion, which has apparently resulted 
in more or less lateral constriction. I t  is with some 
hesitation that these leaves are referred to the genus 
Eedera, as they are also suggestive of PmsifEora-a 
genus as heterophyllous as E e d e b u t  the minor 
critical characters appear to favor Eedem. They 
apparently belong to the type of leaf represented by 
Eedera malaisai Saporta and M a r i k ~ , ? ~  from the 
" Paleocene " of Belgium. 

Locality: Chignik River, just below Long Bay, 
Alaska Peninsula (original No. 55) ; collected by 
W. W. Atwood and H. M. Eakin in 1908 (lot 5297). 

Family CORNACEAE 

Genus COENUB Linnatos - 
Cornus forchhammeri Heer 

Plate 30, Figure 3a ; Plate 86. Figure 2 

Comue forohhammerl Heer, Die fossile Flora Griinlands, erster 
Theil: Flora fossilis arctica, vol. 6, pt. 2, p. 85, pl. 44, 
fig. 13, 1882. 

Our leaves appear to be slightly less rounded or 
ovate than Heer's species from the Atane beds of 
Greenland; and the same may be said of a leaf 
referred to the species by Berr~,'~ from the Magothy 

WSaporta, Gastoa de, and Marion, k F.. Revision de la flom 
heersienne de Gelinden: Acad. roy. Belgique Yem. cour. et sav. 
btrmg., vol. 41, No. 3, p. 76, pl. 12, &. 3, 1878. 

%Berry, E. W., Maryland Geol. Survey, Upper Cretaceous, p. 885 
pl. 82, flg. 1, 1916. 

formation of Maryland, which differs also in having 
more numerous secondary nerves than appear in 
Heer's figure and in ours; but that all are referable to 
one and the same species appears to be reasonably 
certain. 

Locality: Chignik River, just below Long Bay, 
Alaska Peninsula (original No. 55); collected by 
W. W. Atwood sad H. M. Eakin in 1908 (lot 5297). 

I Cornus rhamnoides Hollick, n. sp. 

Plate 86, Figure 3 

Leaf oval-elliptical, wedge-shaped at base and sum- 
mit, 7.2 centimeters in length by 3.8 centimeters in 
width across the middle; margin entire; apex apicu- 
late; nervation simply pinnate, campto-aerodrome; 
midrib thin above, fhick below; secondary nerves 
opposite or subopposite, five on each side, leaving the 
midrib at angles of about 40°, curving upward, thin- 
uing out and merging into one another near the 
margin; tertiary nervation rather widely spaced, 

I flexed or almost straight, at right angles to the midrib 
I and secondaries throughout; 

I t  is difficult to decide whether this leaf should be 
regarded as belonging to the Cornaceae or to the 
Rhamnaceae. It appears to be slightly inequilat- 
eral-a character which is common to certain species 
in both C a w  and Rhamnus and therefore is of no 

1 distinctive diagnostic value in deciding between them; 
but the subopposite character of the secondary nerva- 
tion and the relatively wide spacing of the tertiary 
nerves would appear to indicate generic relationship 
with Cornus rather than with Rhamnus. 

Locality : Mine [Coal] Creek, Herendeen Bay, 
Alaska Peninsula (original No. 30) ; collected by 
H. M. Eakin in 1908 (lot 5184). 

Cornus benjamini Hallick, n. sp. 

Plate 85, Figures 4b, 5 

Leaves varying in size from 1.5 'centimeters in 
length by 9 millimeters in width to 3.5 centimeters in 
length by 1.9 centimeters in width, ovate-elliptical, 
entire, tapering above to an acuminate, wedge-shaped 
bpex; nervation well defined, pinnate subacrodrome; 
secondary nerves three or four on each side of the 
midrib, irregularly alternate, subparallel, leaving the 
midrib at  acute angles of divergence, curving sharply 
upward, ultimately thinning out and disappearing in 
or close to the margin, the upper ones extending to 
rhe apex. 

I t  is possible that these leaves may represent small 
forms of the species from the same locality referred to 
C m w  f o r c h h a d  Heer, the species first described; 
but leaves so small could not be included in the species 
without amending the specific description. If similar 



leaves of intermediate size should be found, however, 
i t  might be advisable to regard them all as specifically 
identical. 

The species is named for Mr. Marcus Benjamin, of 
the United States National Museh,  in recognition of 
his many years of conscientious scientific literary work 
in connection with that institution. 

Locality: Chlgnik Bay, Alaska Peninsula, about 2 
miles northeast of Alaska Packers Association cannery 
(original No, 958) ; collected by T. W. Stanton in 1904 
(lot 3521). 

Corn- eeterns Hollick, n. sp. 

Plate 86, Figure 1 
\ 

~ e a f  oblong-lanceolate, about 8 centimeters in length 
by 2.5 centimete_rs in Gidth, entire, abruptly rounded 
end broadly wedge-skped at the base; secondary 
nervation pinnate, alternate, subacrodrome, consisting 
of three or four nerves on each side of the midrib, all 
starting from blow the middle of the leaf, leaving 
the midrib at acute angles of divergence, curving up- 
ward, becoming attenu~ted and finally disappearing 
close to the margin, the, upper ones apparently extend- 
ing to the apex. i 

This leaf is appare4tly identical generically with 
ather similar but broader leaves from the same locality 
referred to Cornua a m m '  Heer. (See p. 112, 
pl. 30, fig. 3a; pl. 8 . I t  is, however, conspicu- 

just below Long Bay, 
No. 55) ; collected by 
in in 1908 (lot 5297). 

Ord ERICALES ii 
Genus AN ROMEDA Linnaeus 4 

A.ndro+al sp. Holliek 

pinnately nerved 
leaf was as a species of An- 

blance to A. pmnd Ber r~ , '~  a common species 
ceous (Raritan and Tusca- 

Ueol. Suwey Mon. 26, p. 
C18961 c not A. latifolia 

Order PRIMULALES 

Family XYRSIXACEAE 

Qenw IYRSINE Linnaeus 

M yrsine gandini (Lesquereux) Berry 

Plate 30, Figure l b  

Myraine g a u d h i  (Lesquereux) Berry, Torrey Bot. Club Bull., 
vol. 36, p. 262, 1909. 

Myr&n6tes? gcucdlrti Lesquereux, The flora of the Dakota 
group: U. S. Geol. Survey Mon. 17, p. 115, pl. 52, fig. 4, 
1892. 

This species, described and figured by Lesquereux 
from the Dakota sandstone of Kansas, is hardly to 
be distinguished from Mymime elmgata ~ e w b e r r ~ , l ~  
from the Raritan formation of New Jersey, and they 
may well be regarded as one and the same species, 
although the latter is slightly narrower. A specimen 
from the Magothy formation of Long Island, N. Y., 
figured by Hollick and referred to Newberry's 
species, is apparently identical with Lesquereux's 
species and with our specimen from Alaska. 

Locality: Yukon River, north bank, about 6 miles 
above Nahochatilton (original No. 3AH16) ; collected 
by Arthur Hollick and Sidney Paige in 1903 (lot 
8252). 

Order EBENALES 

Pamily SAPOTACEAE 

Genus SAPOTACITES Ettingshausen 

Sapotacites alaskensis Hollick, n. sp. 

Plate 85, Figure 1 

Leaf spatulrtte-obovate, entire, 6 centimeters in 
length by 3 centimeters in maximum width, rounded 
above to an obtuse, emarginate apex, tapering below to 
a narrow, acute, decurrent base; nervation pinnate ; 
secondary nerves leaving the midrib at obtuse angles 
of divergence, curving upward and coalescing with 
the tertiary nervation along the margin. 

This leaf resembles ~a&tacites obouata! Velenov- 
sky,8O from the Cenomanian of Bohemia ; but the base 
of our specimen is narrower and more tapering than 
is indicated in Velenovsky's figure, and the secondary 
nerves appear to subtend more obtuse angles with the 
midrib. I n  its general features it also resembles My- 
rim emarginata Heer,8l from the Atane beds of Green- 

" Newberry, J. s., The flora of the Amboy clays : U. S. Geol. Survey 
Mon. 26, p. 122, pl. 22, figs. 1-3, 1895 C18961. 

mHollick, Arthur, The Cretaceous flora of southern New York and 
New England : U. S. Geol. Survey Mon. 50, p. 102, pl. 39, fig. 13, 1906. 

Velenovsky, Josef, Die Fldra der bshmischen Kreideformation, pt. 
3 : Beitr. Palfiontologie 0esterr.-Ungarns u. des Orients, vol. 4, No. 1, 
p. 1501 3, pl. [I81 3, fig. 6, Wien, 1884. 

Heer, Oswald, Die fossile Plora Grsnlands, erster Theil: Flora 
fossilis arctica, vol. 6, pt. 2, p. 66, pl. 41, fig. 2 ; pl. 46, dg. 12e, 1882. 



&nus DIOSPYROS Linnaeur 

Diorspyror, steenstrnpi Heer 
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Plate 85, Figure 2 

land, but it is more expanded laterally in the upper 
part, and ,the apex is more constricted. In *either- 
event, however, the generic designation is open to 
question, and our leaf might about equally well be 
referred to the genus BwrneIia, as may be seen by com- 
parison with the living B. lumugimsa Persoon, in 
which the leaves are often more or less emarginate at 
the apices. 

Locality: Yukon River, north bank, at  Blatchford's 
mine (original No. 3AH19) ; collected by Arthur Hol- 
lick and Sidney Paige in 1903 (lot 3258). 

Family DIOSPYRACJUZ 

Dioamroa ateenatrapi Heer, Die fossile Flora Uranlands, 
zweiter Theil: Flora fossilis arctica, vol. 7, p. 32, pl. 64, 
figs. la, lb, 1883. 

This leaf is described as a new s p i e s ,  although it 
,might be regarcled-tw s form of the wrirtMe species 
Dioapyroa Zrrirm2;eva Heer,B6 Prom the Cretaceous of 
Nebraska, and as depicted by L e ~ q u e r e u x ~ ~  from the 
Dakota sandstone of Kansas; and it may also be com- 
pared with D i o e p p s  vmooz~vere.nsia! Dawson;' from 
the Upper Cretaceous of Vancouver Island. I t  is 
difficult also, to escape the .idea that the leaves de- 
scribed and figured under the na'mes C m w  h o W n a  
Heer and C m w  thukmis Heer,sg from the Patoot 
beds of Greenland, belong in the genus Diospyros 
rather than in Cornus, if the secondary nervation is 
correctly depicted, and that they are closely related to  

The nervation of this species from the Patoot beds 
of Greenland, as depicted by Heer, is so peculiar, 
especially as represented in his Figure la, and the 
nervation of our specimen matches it so closely, that 
the specific identity of the two can hardly be 
questioned. 

Fragmentary specimens from the Dakota sand- 
stone of Kansas are doubtfully referred to the qpecies 
by Le~quereux,8~ but their identity may well be ques- 
tioned, as compared with ours. A specimen from the 
Cretaceous (Magothy?) formation of Staten Island, 
N. Y., was also referred to the species by Hollick 
but was subsequently 84 referred to Diospyros provecta 
Velenovsky. So far as I am aware khe occurrence of 
the species has not been elsewhere recorded. 

Locality: Chignik Bay, Alaska Peninsula, a b ~ u t  2 
miles northeast of Alaska Packers Association can- 
nery (original No. 958) ; collected by T. W. Stanton 
in 1904 (lot 3521). 

Diospyros cornifolius HoUiek, n. sp. 

Plate 85, Figure 3 

Leaf ovate, tapering above to the apex and rounded 
below to the broad, cuneate base; margin entire; per- 
ration camptodrome; secondary nerves eight on each 
side, irregularly spaced, leaving the midrib at  varying 
angles of divergence, curving upwad, thinning out, 
approaching and finally coalescing "rough the ter- 
tiary nervation along the margin. 

" Lesquereux, Leo, The 5ora of the Dakota granp : U. 8. Geol. Survey 
Mon. 17, p. 111, pl. 16, fig. 9, 1892. 
a Hollick, Arthur, New York Acad. Sci. Trans., vol. 12, p. 34, pl. 3, 

fig. 8, 1892. 
'Hollick, Arthur, The Cretaceous flora of southern New York and 

New England: U. 8. Qeol. Survey Mon. 50, p. 104, pl. 40, 5g. 10, 190G. 

our species. 
Locality: Chignik Bay, Alaska Peninsula, about 2 

miles northeast of Alaska Packers Association can- 
Dery (original No. 958) ; collected by-T. W. Stanton 
in 1904 (lot 3521). 

Order BUBIALES . 
Family CAPglIpOLIACEAE 

Genus V I B ~ ~  Linnaeus 

Viburnum simile Knowlton? 

Plate 85, Figure 8 

Vfbrrmutn M b  Knowlton, in Lee, W. T., and Knowlton, F. H., 
Geology and paleontology of the Raton Mesa and other 
regions in Colorado and New Mexico : U. 8. Qeol. Survey 
Prof. Paper 101, p. 277, pl. 49, fig. 3, 1917. 

The identity of this leaf with Knowlton's species 
from the Vermejo formation of southeastern Colorado 
is questioned by reason of its fragmentary condition. 
It is also suggestive of Viburnum whynzperi Heer,go 
from the Tertiary of Greenland, to which Knowlton 
has doubtfully referred several specimens from the 
Montana group of Wyoming. V i b m u m  simile ap- 
pears to be a valid species, however, and I have but 
little doubt that if our specimen were perfect its iden- 
tity with this species would be verified. 

Locality: Chign* Bay, Alaska Peninsula, about 2 
miles northeast of Alaska Packers, Association can- 
nery; collected by T. W. Stanton in 1904 (lot 3521). 

= Heer, Oawald, in Cagellini, J., and Heer, O., Les phyllites cretacees 
du Nebraska : Sac. help. acf. nat. Nouv. m6m. vol. 22, No. 1, p. 19, pl. 1, 
A@. 6, 7, 1866. 

4 Leaquereur, Leo, The,flora uf the Dakota group : U. 8. Geol. Survey 
Men. 17, p. 109, pl. 20, m. 1-3, 1892. 

VDawson, 3. W., Roy. Soc. Canada Trans., vol. 1, see. 4, p. 28, pl. 
8, flg. 82, 1882 [18831. 
* Heer, Oswald, Die fossile Flora Gflnlands, swelter Theil: Elorrr 

fossilis arctica, vol. 7, p. 36, pl. 62, 5g. 12;  pl. 64, 5gs. 6, 7, 1883. 
"Idem, p. 37, pl. 62, iigs. S 1 1 .  
WHeer, Oewald, Contributions to the fossil flora of North Oreen- 

Innd: Flora foesilis arctica, vol. 2, No. 4, p. 476, pl, 4 , fig. lb, 1869. 2 @lKnowlton,' F. H., Flora of the Montana forma on : U. S. Oeol. 
Survey Bull. 163, p. 72, pl. 17, 5g. 1 ;  pl. 18, w. 11; pL 19, a. 3. 
1900 
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Plate W, Figures €4'7 
i 

Thess l a x w  &re ;too qagmentary for either adequate 
description or  srttjsfat$og comparison. They appar- 
ently represmh a spe4es of V- with rugose 
texture a d  s t r~ng,  n vation; but there is nothing 
definitely indimkiv* o f the marginal characters. 

A leaf that is &mewbat similar in general appear- 
ance to our specimens, but considerably. smaller and 
less pronounced in ,its isurhce features, is Vibumzunt 
Sim'Ze Knowlyncqs;the species last described, from the 
Vermejo ford t ion  of hutheastern Colorado; but the 
reference to thie species is to be regarded merely as a 
suggestion. 

Locality r Cusl mine in Coal Bluff, Herendeen Bay, 
Alaska Pdnsuls  (original No. 31) ; collected by 
W. W. Atwoud and H. M. Eskin in 1908 (lot 5185). 

Viburnum -torn Hallick, n. sp. 

Size and shape of leaf not known, apparently about 
19 centimeters in length by 18 centimeters in width, 
narrowed abave to a wedge-shaped apex(?) ; margin 
coarsely and obtusely crenate; nervation subpalmate, 
craspedodrome ; midrib, somewhat flexuous ; secondary 
nerves few in nurqber, widely spaced, alternate, as- 
cending, the upper one# forked toward their extremi- 
ties, the lower ones wi* forking branches from their 
under sides, the lawerr branches forked in a similar 
manner. 

This imperfect speci<en apparently represents a leaf 
that may be compar4d with the general type of 
Viburnums with broaqy ovate or rhomboidal outline 
and palmate or subpdmate nervation. I t  is much 
larger than any fo~ i l i s~ec i e s  with which it may be 
satisfactorily cornpar4 but, except for its larger size, 
i t  is suggestive of ~ i b c 1 b  m m m  Knowlton,B8 from 
the Vermejo formation of northeastern New Mexico. 
I n  the descripti~n of this species Knowlton describes 

as are in the nature of 

paleontology of the Raton M@a and other regions !n Colorado and 
New Mexico: U. 8. -1. 8urvw Prof. Paper 101, p. 277, pl. 49, flg. 3. 
1S17. 

Idem, p. 277, pl, 52, ftpa 4. 

Locality: Yukon River, north bank, sandstone im- 
n~ediately below Pickart's mine (original No. 
3AH18b) ; collected by Arthur Hollick and Sidney 
Paige in 1903 (lot 3255). 

Viburnum zizyphoides Heer 

Plate 85, Figure 9 

Viburnum ztzyphoCdes Heer, Die fossile Flora OrGnlanda, 
zweiter Their:' Flora fossi1:s arctica, vol. 7, p. 34, pl. 
60, fig. 2, 18s. 

There can be but little doubt in regard to the 
identity of our specimen with this well-defined, unique 
species, as depicted by Heer, from the Patoot beds of 
Greenland. Heer's specimen is larger than ours, but 
otherwise the two compare perfectly in every detail. 
The species has not been heretofore recorded from else- 
where than the type locality in Greenland. 

Locality : Yukon River, north bank, Fossil Bluff, 
about 6 miles above Nahochatilton (original No. 
2AC238) ; collected by A. J. Collier and Sidney Paige 
ir, 1902 (lot 2962). 

Viburnum arcuatile Hollick, n. sp. 

Plate 85, Figure 10 

Leaf asymmetric, turned to one side, with a curved, 
cuneate base; margin coarsely and sharply triangular- 
serrate-dentate above, entire below; midrib strongly 
curved; secondary nervation irregularly pinnate, 
craspedodrome, ascending, the upper nerves branched 
toward the extremities, each nerve and branch ter- 
minating in one of the teeth. 

The imperfect preservation of this specimen renders 
accurate and complete description impossible; but 
enough of the characters are preserved to identify it 
in the event of more perfect specimens being dis- 
covered. The pronounced asymmetry does not appear 
to be due to distortion but to be a normal character 
of the leaf, coincident with the curved or arcuate 
midrib. 

Locality: Irukon River, north bank, about 8 miles 
below Kaltag (original No. 35) ; collected by W. W. 
Atwood and H. M. Eakin in 1907 (lot 4640). 

DICOTYLEDONAE OF UNCEXTAIIP BELATIOIPSHIP 

Genus PHYLLITES Brow- 

Phyllites crassus Hollick, n. sp. 

Plate 74, Figure 7 

Size and shape of leaf unknown, coriaceous, nerva- 
tion coarse, flexuous or angled, forked, craspedo-' 
drome ; margin coarsely triangular-dentate. 

This is evidently only a fragment of what was 
apparently a large leaf of leathery texture. The 
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indicated central nerve may or may not represent a 
midrib, and the entire system of nmation preserved 
on the fragment may merely represent the upper, 
branching portion of a large lateral nerve. The vis- 
ible features are suggestive of the Nymphaeaceae, the 
Menispermaceae, and the Araliaceae; but i t  would be 
hazardous to infer even the family alliliation of the 
leaf from such a fragment. 

Locality: Yukon River, north bank, about 6 miles 
above Nahochatilton (original No. 3AH16) ; collected 
by Arthur Hollick and Sidney Paige in 1903 (lot 
3252). 

Phyllites sp. 

Plate 6, Figure 8c 

Locality: Yukon River, north bank, about 6 miles 
above Nahochatilton (original No. 3AH16) ; collected 
by Arthur Hollick and Sidney Paige in 1903 (lot 
3252). 

Phyllites sp. 

Plate 30, Figure 4b 

Locality: Yukon River, north bank, about 6 miles 
below Blatchford's mine (original No. 3AH22) ; col- 
lected by Arthur Hollick and Sidney Paige in 1903 
(lot 3252). 

Phyllites sp. 

Plate 30, Figure Ic 

This specimen and the two previously listed as 
PhyZlitea sp. are too obscurely defined to warrant any 

S FLORAS O F  ALASKA 

attempt at description or generic identification. They 
are interesting, however,, as indicating the association 
of dicotyledonous angiosperms and certain ancient 
types of gymnosperms that is ane of the characteristic 
features of the early Upper Cretaceous flora of Alaska. 

Locality: Yukon River, north bank, about 6 miles 
below Blatchford's mine (original No. 3AH22) ; col- 
lected by Arthur Hollick and Sidney Paige in  1903 
(lot 3252). 

&nus PHYTORADICULARIA Bollick, n. gen. 

Phytoradicularia dubia ~ol i ick,  n. sp. 

Plate 2, Figure 10 

Organism consisting of a slender stem about 4 
centimeters in length, arising from a cluster of nu- 
merous rootlike, irregular branches with small spore- 
like bodies, or tubercles, attached. 

This problematic organism presents the appearance 
of tubercu1a;te rootlets attached to a stem. These 
characters, however, may or may not possess any 
diagnostic value, and the systematic relationships of 
the specimen can not be even inferred, satisfactorily, 
from them. It is described and figured in order that 
it may be identified in the event of similar or better- 
preserved specimens being discovered in the future. 

Locality: Coal Creek, right branch, below first side 
stream, Herendeen Bay, Alaska Peninsula; collected 
by Sidney Paige in 1905 (lot 3708). 
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U. S. GEOLOGICAL SURVEY I 'ROFESSIONAL P A P E R  159 P L A T E  1 

UPPER CRETACEOUS FLORAS OF ALASKA 

I .  Fucus irregularis Hollick, n. sp. (C.S.N.RI. 37311. p. 3i) .  6, 7. Anemias~~percretaceaeonformis Hollick n. wr. (U.S.N.M. 37316 37317- p.40). 
2 .  .lfarchantia yukonensis Hollirk n. sp. ( ~ . ~ . ~ . ~ 1 . ' 3 7 3 1 2 ;  p. 37) .  8. Cladophlebis brozcniana infirma Hollick, h. var. (U.S.N.M. 31318f p. 39j. 
3 4 .  Asplenium foersteri Debey 'and Ettingshausen? (U.S.N.M. 37313, 3i314, 9. Staehypleris inenarrabilis IIollick, n. sp. (U.S .N.M.  37319; p. 40). 

3i31.3: p. 38). 10, 11. Asplenium johnstrupi (Hoer) IIeer? (U.S.N.M. 37320. 37321: D. 39). 



U. S .  GEOLOGICAL SURVEY PROFESSIOXAL PdPER 159 PLATE 2 

UPPER CRETACEOUS FLORAS OF ALASKA 

1-3. Cladophlebis septentrionalis Hollick, n.  sp. (U.S.x.31. 37322 (1, 21, 37323 8. Sagenopteris l'ariabilis (Velenovsky) Velenovsky (U.S.N.M. 37325; p. 41). 
(3); p. 39). 9. Phylloelndites duh~osu.? IIollick, n. sp. (U.S.N.M. 37329; p. 52). 

Ca, 5. Phegopteris alaskensis Hollick n. sp. (U.S.N.M. 37324; p. 38). 10. Phytoradieularia duhia Hollick, n. sp. (U.S.N.M. 37330; p. 116). 
4b. Ginkgo minor Iiollick n. sp. (uIs.N.M. 37325. p. 50). 11. Pleris nitida Hollick, n. sp. (U.S.N.M. 37331; p.  39). 
6. Sagenopteris suspecto ~ o l l i c k  n. sp. (u.s.N.M: 37326. p. 41). 12. Cycadites? sp. (U.S.N.M. 37332; p. 42). 
7. Sagenopteris paueiretieulata Iiollick, n. sp. (u.s.N.M: 37327; p. 41). 



U. S. GEOLOGICAL SURVEY PROFESSIONAL P A P E R  159 PLATE 3 

UPPER CRETACEOUS FLORAS OF ALASKA 

1-la. Nilssonia yukonensis Hollick n. ?p. (1l.S.A-.M. 3i333 (1-3),  37334 (4- ia);  p. 42) .  
7b. Ginkgo pseudoadiantoides ~ o l l i i k ,  n. sp. (U.S.N.M. 37335; p. 4 9 ) .  



UPI'IZH CRETA(:KOLS E-1,ORAS OF ALASKA 

1-7. Nilssonia serotina Heer (I-.S.K.I\I. 37336 ( I ) ,  37337 (2, 3), 37338 (4, 5),  37339 ( 6 ) ,  37340 (7); p. 43) 



U. S .  GEOLOGICAL SURVEY 
PROFESSIONAL PAPER 159 PLATID 5 

UPPER CRET4CI<OI S FI,ORAS OF AI,ASI\A 

1-ja. Nilssonia serotina IIeer (I- S.S.31. 3i341 (1-3), 3i33X (4) ,  3 i 3 3 i  (5a); I). 43).  
5b. Cephalotuzopsis mic~ophyl lu  icrrn Hollick, n. rar .  (U.R.iY.31. 37342; 11. 51). 



U .  S. GEOLOGICAL S U R V E Y  P R O F E S S I O N A L  P A P E R  159 P L A T E  6 

UPI'ER CRETACEOIJS FLOR4S OF A1,ASKA 

1. K i l ~ o n i a  eomptula approzimata IIollick, n. var. (I7.S.?;.5I. 37343; p. 41). 
4. Kilssonia pseudopterophylloides Hollick n. sp. ( r . S . S . 5 1 .  37344. p. 44).  
3-6a, 7, Ra, 9, 10. hTilssonia alaskana ~ o l l k k ,  n.  sp. ( C . S . S . 3 1 .  37i45 (3) 3i3.16 (4) 3i347 (5 fia, 7), 37350 (8a, 9), 37352 (10); p. 45). 
6b, Rb. Podozamites laneeolatus (Lindley a n d  IIutton) C. I?. I!-. Braurl {u.s.N..z~. 37348, i i351;  p. 46). 
6c. Phy'hyllztes sp.? ( I . S . N . M .  37349; p. 116). 



U. S.  GEOLOGICAL SURVEY 
PROFESSIONAL PAPER 159 PLATE 7 

UI'I'ER CRETACEOUS FLORAS OF ALASKA 

1 2a, 3a, 6, 7-9a. Nilssonia alaskana Hollick, n. sp. (U.S.N.11.  3i352 (1), 37346 (2a), 37350 (3a), 37347 (5), 37349 ( i ,  8), 37346 (9a); p. 45). 
2b, 3b, 9b. Podozamites laneeolatus (Lindley and Hutton) C.  F. JV. Braun (U.S .S .31 .  37353, 37351, 37353; p. 4fi). 
4. N l s s o n i a  yukonensis Hollick, n.  sp. (U.S.K.M. 37351; p. 42). 
6a, 6b, 10a. hTilssonia serotina Heer (U.S.N.>I.  37348 (Fa, Rb), 3i337 (10a); p. 43). 
9c. Cephalotazopsis magnifolza successirra Holllck, n.  var,(C.S.N.M. 3735; p. 53). 
lob. Cepha1otazoy:is microphylla lara Hollick, n.  var. (t . S . X . I I .  37342; p. 54). 



I?. S .  GEOLOCICAI, S U R V E Y  PROFESSIOKAL PAPER 159 PLATE 8 

UPPER CRETACEOUS FLORAS O F  ALASKA 

1.  Pterophyllum calidum Eollick n. sp. (U.S.N.M. 37358. p. 45). 
2,4-8. codommite,s (anceolatuq (i,indley and Hutton) C.'F. W. Braun (U.S.N.M. 37351 (Z), 37360 (4), 37361 (5, Ga, Bh), 3i3.51 ( i ) ,  34348 (8); p. 48). 

.3. Ahge~opszs zamzozdes Fonta~ne? (U.S.N.M. 37359; p. 51). 



U. S .  GEOLOGICAL SURVEY 
PROFESSIONAL PAPER 159 PLATID 5 

UPPER CRET4CI<OI S FI,ORAS OF AI,ASI\A 

1-ja. Nilssonia serotina IIeer (I- S.S.31. 3i341 (1-3), 3i33X (4) ,  3 i 3 3 i  (5a); I). 43).  
5b. Cephalotuzopsis mic~ophyl lu  icrrn Hollick, n. rar .  (U.R.iY.31. 37342; 11. 51). 



U. S. GEOLOGICAL SURVEY PROFESSIOKAL P A P E R  159 PLATE 9 

UPPER CHETACEOTJS F1,ORAS OF ALASKA 

1-1. Podozamites lanceolatus (Lindley and Hutton) ('. F. T V .  nraun (U.S.N.M. 37362 (I) ,  37383 (2-4); p. 40) 



U. S. GEOLOGICAI, SURVEY PROFESSIONAL PAPER 159 PLATE 10 

UPPER CRETACEOUS FLORAS OF ALASKA 

1, Za, 3a,  4, 5. Podozamites Innceolatus (Lindley and R u t t o n )  C. F. TI-. Braun (U.S.S.RI. 37361, 37364, 37353, 37348, 37383; g .  4f;). 
Zb. Cephalotazopsis heterophylla Iiollick, n .  sp. (U.S.N.M. 37365. p. 52). 
3b. T u m i o n  grncillimum Hollick, n. sp. (U.S.K.M. 37366; p. 55): 
3c. Glyptostrobus grdnlandicus I ieer  ( r .S .K.M.  37367; p. 60). 



U. S .  GEOLOGICAL S U R V E Y  P R O F E S S I O N A L  P A P E R  159 P L A T E  11 

k - 
- r e -  

UPPER CRETACEOUS FI,ORAS OF ALASKA 

1. Ginkgo concinna Heer (U.S.S.11. 37368: p 1;), 
2-?a, 8. Ginkgo digitata (Brongniart) Heer (L-.S.X .I[. 37369 (2  3) 37370 (4-R), 37371 (ia, 8); p. 18) 
7b. Podoramites laneeolatus (Lindley and Hurton) C .  F. 15.. ~ir;t;n (U.S.N.M. 37351; p. 46)). 
9. Ginkgo sp.? (U.S.S.M. 37372; p. 49). 



r. S. G E O L O G I C A L  SURVEY PROFESSIOS.~II  PhPEIt  159 PI>ATIC 12 

UI'PER CHETACEOUS FLORAS OF ALASKA 

1 ,  2. Ginkgo crcnulata IIollirk. n .  sp. (T.S.X.I\I. 373 i3 .  3 i 3 i 4 ;  p. 49) .  
%, 4. Ginkyo larantiensis TVardY (V.F.X.XI.  3 i 3 i 5 ;  p. 49) .  
5-7. Ginkgo reniJormis Hollick, n. sp. (1-.S.N.M. 3i3i6-37378; p. 49) 



U. S. GEOLOGICAL S U R V E Y  PROFESSIONAI ,  P A P E R  159 I'I,ATIC 13 

tTPPtCI1 CHIXACEOLS FI.OR4S OF ALASKA 

1-7. Ginkgo minor Hollick n. sp. ( r . S . S . > I .  3i379 (1-3, 37380 (6, 7); p. 50).  
8-12. Ginkgo pseudoadiantoides IIollick, n. sp. ( T . S . N . M .  37381 ( E l l ) ,  37335 (12); n. 4'3). 
13. Ginkgo pseudoxdiantoiies ~na jo r  IIollick, n. rilr. (U.S.N.M. 37386; p. 50). 



U. S .  GEOLOGICAL SURVEY P R O F E S S I O N A L  PAPER 159 PLATB 14 

UPPER CRETACEOUS FLORAS OF ALASKA 

1-3. Protophyllocladus suhinteori fo l i~~s  (Lesquereox) Berry (U.S .N.M.  37383 (I), 37384 (2,  3 ) ;  p. 5 1 ) .  
4, 5. Protophyllocladus simplex Hollick, n. sp. (U.S.h-.M. 37385; p. 52) .  
6. Prolophyllocladus obesus (IIollick n. sp. U.S.N.M. 37386.  p. 51). 
7.  Protophyllocladus po l ymorp l~us  (i,esquereux) Berry ( T . $ . X . ~ R I .  3 i 3 8 i  p. 5 1 ) .  



U.  S. GEOLOGICAL SURVEY 
PROFESSIONAL PAPER 159 PLATE 15 

I, L'PER CRETACEOUS FLOl< .IS Ot' AIASRA 

1-11. Cephalulnropsis heterophylla Holllck, n. sp. (U.S.x.I\I. 37388 (1, 2), 37389 (3, ll),  37390 (4), 37391 (5-i), 37392 (8-g), 37393 (10); p. V2). 



11. S.  GEOLOGICAL SURVEY PROFESSIONAL PAI'ER 159 PLATE 16 

-- a?. 

UPPER CRETACEOUS FLORAS OF ALASKA 

la, &%a, 4-6a. Cephalotazopsis magnifolia suecessiva Hollick, n. var. (U.S.N.M. 37394 (la, 2, 3a), 37395 (4), 37396 (S), S7397 ((id); 1). $3). 
lh, 3b. Podozamites laneeolatus (Lindley and Hutton) C. F. W. Braun (U.S.N.M. 37348; p. 46). 
6h. Cephalotazopsis heterophylla Hollick, n. sp. (U.S.N.M. 37398; p. 52). 



U. S. GEOLOGICAL SURVEY PROFESSIONAL PAPER 159 PLATE 17 

UPPER CRETACEOUS FLORAS OF ALASKA 

1-3. Cephalotazopsis intermedia Hollick n. sp. (U.S.N.M. 37399, 3i400 3i401; p. 54). 
4. Cephalotazopsis heterophylla Hollick,'n. sp. (U.S.N.M. 3i3R8; p. 52): 
5 .  Cephalotazopsis microphylla laza Eollick, n. var. (U.S.N.M. 37402: u. 54). 
6. T u m i o n  gracillimum Hollick, n .  su. (U.S.N.M. 37403: u. 55). 



I 
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UPPER CRETACEOUS FLORAS OF ALASKA 

1-11. Tumion gracillimum Hollick. n. sn. (U.S.S.31. 37404 (1-5 7) 37405 (6), 3i40G (8) ,3 i40i  (Y) ,3i406 (13), 37409 (11): p. 55) 
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UPPER CRE1'4CFOt S FLORAS OF ALASKA 

1-3, 9 10 12. Cephalotaxopsis n~icrophylla laxa IIollick n.  n r .  (C.S.S.M. 37410 <I),  3i411 (2), 37412 (3), 37402 (9, lo) ,  37418 (12); p .  54).  
4-6a. '~dmion? suspecturn Hollick, n. sp. (C.S.iX.BI. k 4 1 3  (4, 5 ) ,  37414 (Fa); p .  53). 
6 b ,  7 b .  Ginkoo minor Hollick. n. sn. (1J.S.N.M. R i 4 l S :  n SO) 
7a;  Sequoia iigida Heer? (u.s.N.M. 3 3 1 6 ;  p.-58): ---' ' 

--'- 

8, 11. Cephalotaxopsis heterophylla Holl~ck, n.  sp. (U.S.N.M. 37390, 37388; p. 52). 
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IJPPKl1 CRETACEOUS FI.ORAS O F  ALASKA 

la, 2-4a, &7. Srquoia ambiyua Heer (C.S.K.M. 37418 (la, 2, 3, 6, 7 ) ,  37420 (4a, 5); p. 56). 
lb. Podozamites lanceolntus (Lindley and Hutton) C. F. TV. Hraun (U.S.N.M. 37419; p. 46). 
4b. Cephalotaxopsis mognifolia successir,a Hollick, n. var. (r .S.N.M. 37396 p. 53). 
8 .  Sequoia? sp. (immature cones) (U.S.N.M. 37421; p. 59). 
9. Sequoia sp.? (disintegrated cones) (T .S.N.RI .  3742'2; p. 59). 
10. Pinus? sp. Ili.S.N.1ZI. Ri123; p. S O ! .  
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UPI'ER CRETACEOUS FLORAS OF ALASKA 

1-1. Sequoiafastigiata (Sternberg) Heer (U .S .N.M.  37424 (I), 37425 (2-4); p. 57). 
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UPPER CRETACEOUS FLORAS OF ALASKA 

1 2. Sequoia ~ i g i d a  spinifolia Hollick n. Tar. (U.S.N.lM. 37426. p. 58). 
c5. Sepuoia reiehenbachi (Geinitz) ~ k e r  ( U . S . N . M .  3i42i (3, 4j, 37428 (5); p. 5i). 
6-8. Sequoia concinna Heer (U.S.N.M. 3i429 ( 6 ) ,  37130 (i, 8); p. 5 i ) .  
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UPPER CRETACEOUS FLORAS OF ALASKA 

1-10. Cones of Sequoia sp.? (U.S.N.M. 37431-37440; p. 59). 
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UPPER CRETACEOUS FLORAS OF ALASKA 

1. Cephalotazopsis elrctilis IIollick n. sp. (U.S.N.M. 37441; p. 55). 
2. Glyptostrohus gronlandicus ~ e e ;  (U.S .N.M.  37442; p. GO). 
3-6. Glyptostrobus specialis Hoilick, n. sp. (U.S.N.M. 37443 (3), 37444 (4-6); p. 61). 
7. Glyptoetrobus? rp. (U.S.N.M. 37446; p. 61). 
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UPPER CRETACEOUS FLORAS OF ALASKA 

1-6. Sphenolepis sternhergiana (Dunker) Schenk (U.S .N.M.  37446 ( Id ) ,  37447 (5, 6 ) ;  p. 60) 
1. Seqr~oia rigida Heer? (U.S .N.M.  37448; p. 58). 
8. 9. Sequoia subulata IIeerY ( U . S . N . M .  37449; p. 58). 
10-12. Sr~ur/uoia o b o ~ a t a  Knowlton (U .S .N.M.  37450-37452; p. 58). 
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UPPER CRETACEOUS FLORAS OF ALASKA 

1 4 .  Glyptostrobus grcinlandicus Heor (U.S.N.M. 37453; p. 60). 
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UPPER CRETACb:OUS FLORAS OF ALASKA 

1-3. Sequoia concinna Heer (U.S.N.M. 3i4:4-3i456; p. 57). 
4. Sequoia reichenbachi (Oeinit~) Heer ( U . S . N . M .  3742i; p. 57). 
5. 6a. Podozamites lanceolatus (Lindlev and Hutton) C .  F. W. Braun (U.S.N.M. 37457: D. 46). 
Gb. Hedera plotanoidfa ~esqnereux? K.S.N.M. 37458; p. 111). 
7. Smilaz herendeenensis Hollick, n. sp. (T.S.N.M. 37459; p. 61). 
9. Zingiberitea alaskensis Hollick, n. sp. (T.Y.S.31. 3i460; p. 61). 
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UPPER CRETACEOUS FLORAS OF AT,ASKA 

1 .  Cephalofazopris heteroph!~lla IIollick n .  sp. (U.S.N.M. 37461; p. 52). 4b. Liriodendropsis simplex (Newberry) Newberry (U.S.N.M. 3746.5; p. 80) 
2. hTageiopsis angusti:olia Fontaine (u:s.N.M. 37462. p. 51). 5a. Onychiopsis neruosa (Fontaine) Bcrry (U.S.N.M. 37466. p. 40). 
3. Tumion graeillimum Hollirk, n. sp. (U.S.N.M. 3i463; p. 55). 5b. Platnnus? grewiopsoides Hollick, n. sp. (U.S.N.M. 37487; p. 85). 
4a. Ginkgo pseudoadionloides Ilollick, n .  sp. (U.S.N.R.l. 37464; p. 49). 
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P R O F E S S I O N A L  P A P E R  159 PLATE 29 

UPPER CRETACEOUS PLOIIAS OF ALASKk 

la. Rulac quercijolium Hollick n. sp. (U.S.x.M. 37468; p. 100). 3h 5a. h'ilssonia serotina ITeer (U.S.N.M. 37337, 37341; P. 43). 
Ib. Turnion? suspecturn ~o l l i c i r  n. sp. (U.S.N.M. 37413: p. 55). 4b: Urtica eremplarir IIollick, n. sp. (U.S.N.M. 37472; p. 73). 
Oa. Qztercus pseudomarioni ~ o l l k k  n .  sp. (U.S.N.M. 3i4GY; p. 69). 611. Popu lus  hyperborea Hccr? (U.S.N.M. 37473; p. 62). 
"h. Sequoia oboaata Knowlton (u.$.N.M. 37452; p. 58). lih. Ziryphus  pseudomeeki Hollick, n. sp.,(U.S.X\'.M. 37474' P. 103). 
r , l e ,  6a. Gtnkgo rninorHollick, n. sp. (G.S.N.M. 37470 (2c,4c), 3i38O (An); 11. ;0). GI?. Cepha lo ta~ops~s  microphylla lasa lIolllck, n. w r . ?  (u.s(N.M. 37475; 11. 54). 
3a, 4a. IIrdera curca Hollick, n. sp. (U.S.N.M 37471; p. 112). 



U. S. GEOLOGICAL SURVEY PROFESSIONAL P A P E R  159 PLATE 30 

UPPER CRETACEOUS FI3On.4S O F  ALASKA 

la, 4a. Podozamites lanceo!atus (Lindley and Hutton) C. F. IT. nraun (C.S.X.121. 2b. IIedera maeclurii IIeerl (U.S.N.M. 37478; p. 110). 
37476 37363, p. 46). 3a. Cornus iorchhammeri Jiecr (U.S.N.M. 3i479: p. 112). 

lh. ,\.~drsine i aud in i  (Lesquereur) Berry (U.S.N.M. 3 7 4 i i ;  p. 113). 
Za, 3b. A7ilssonia serotina IIeer (U.S.N.M. 37337; p. 43) .  

4b, 412. Phyltites sp.? (U.S.iT\'.M. 37480, 37451; p. 116). 
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UPPER CRETACJSOI-S FLORAS OF ALASKA 

1 2. P i p e r  arcuatile Hollick n. sp. (U .S .N .M.  37482, 37483; p. 62). 6. P o p u l u s  pseudoelliptica IIollick, n. sp. (U.S.N.M. 37457; [I .  63). 
3: &facclintockia alaskana ~ h l l i r k ,  n. sp. (U.S.N.M. 3748:; p. 74). 7. Popu17~s  pseudostygia IIollick, n. sp. (17.S.N.M.  37488; p. 63). 
4. Macclintockia e l~ct i l zs  Hollick, n. sp. (U.S.N.M. 37455; p. i4) .  8. 9. P n p u l u s  praelatior Hollirk, n. sp. ( U . S . N . M .  37489; p. 84). 
5. P o p u l u s  elliptica Xewberry (U.S.N.M. 37486; p. 63). 10. Myrlca? trijoliata Newborrg? (C.S.N.?VI. 37490; p. 67). 
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Ul'PER CRETACEOUS FLORAS OF ALASKA 

1, 2. Populites spatiosus nollick, n. sp. (U.S.N.M. 37491, 37492; p. GO).  
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UPPER CRETACEOUS FLORAS OF ALASKA 

Populites mirabilis Hollick, n. sp. (U.8.N M. 37193; p. 67). 
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UPPER CItETACEOUS FLORAS OF ALASKA 

1. IIicoria duriuscula IIollick, n. sp. (U.S.N.M. 37494; p. 68). 
2 4 .  Populites sztzJor?nis Hollick, n. sp. (U.S.N.M. 37495-37497; p. 65). 
6. Populites platanozdes IIolhck, n. sp. (U.S.N.M. 37498; p. 65). 
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UPPER CRKTACEOUS FI,ORAS OF ALASKA 

1.  Quercus eamesi Trelease? (U.S.iS.M. 3i499; p. 70). 
2. Populites psezcdoelegans Hollick, n.  sp. (U.S .N.M.  37500; p. 64).  
3. Pon?~l i tes  pseudolancastriensis I-Iollick, n.  SD. (U.S.N.M. 37501; D. 65). 

' 4 .  Befula  beatricina confo~rnis  Hollick. n.  var. (U.S.N.M. 37502: ~ . - 6 8 ) .  
6, ti. Juglans arctzca I l e r r  ( U . S . N . M .  37503, 37504; p. 67). 
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UPPER CHETACEOUS FLORAS 0 1 '  A L A S K A  

1. Betulites rugosus apiculatus Hollick, n.  var. (U.S.N.M. 37505; p. 68). 
2. Populites? captiosus Hollick, n. sp. (U.S.N.M. 37506; p. 66). 
3. Populites platanoides Hollic!, n.  sp. (U.F.N.M. 37507; p. 651. 
4. Quercus pseudomarioni Hollmk, n.  sp .  (U.S.N.M. 3i469; p. 69). 



U. 8 .  GEOLOGICAL SIJRVEY 
PROFESSIONAL PAPER 159 PLATE 3 i  

1. C l m u s  ohlonqifolin IIollick n.  sp. (T'.S.N.hI. 3i509: p. i O ) .  
2. Pnullinia minut idrnt icalnt~ Hollick, n. sp. (U.S.N.hl.  3 i509;  p. 101). 
3. Querc71s chignik~nsis  IIollirk. n. sp. (U.S.N.M. 3i510 p. BY). 
4, 5. Quercus paleoilicoid~s Hollirk, n. sp. (U.S.X.M. 37511; p. 69). 
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UPPER CRETACEOUS FI,OAAS OF ALASKA 

1. Ficus? juglandifolia Hollick, n. sp. (U.S.N.M. 37512; p. 72). 4. Ulmz~s alnoides Hollick n. sp. (U.S.X.&I. 37515. p. 71): 
2. Dryoghyllum brunerz Ward (U.S.N.M. 37513; p. 70). 5. Ficus dictgodroma 11oll&k, n. sp. (U.S.N.M. 375'16; p. 12) 
3. Qucrcus turbulenta Rollick, n. sl). (U.S.N.M. 37514; p. 70). 
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UPPER CRETACEOUS FLORAS OF ALASKA 

1. Urtica alaskana Hollick n. sp. (U.S.N.M. 37517' p. 73). 
2. ur/ica ezemplaris ~ o l l i i k  n. sp. (U.S.N.M. 375i8; p. i 3 ) .  
3-5. Ficus  daphnogenoiden (&or) Berry (C.S.N.M. 37519 (3, 4), 37520 (5);  p. i l ) .  
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Uk'k'1:R CItI<TACEC)l S FLORAS OF ALASKA 

1. Ficus lesquereuzii lata Hollick, n. var. (U.S.N.M. 37521; p.'il). 4. Nymphaeites e.remplaris IIollick n. sp. (U.S.N.M. 37524; p. 75). 
2. Ficus laurophylla Lesquereux (U.S.N.M. 37522; p. i 2 ) .  5. Paleonupha? inopina Hollick, n.' sp. (U.S.N.M. 37525; p. 75) .  
3. Aristolochia paigei IIollick, n. sp. (U.S.N.M. 37523; p. 74).  
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UPPER CRETACEOUS FLORAS OF AL.4SK.4 

1.  -1lenispermites cordi/olius Hollick, n .  s p .  (U.S.N.M. 3i52F; p .  79).  5. CastaliitesPabelliformis IIollick, n. sp. (U.S.N.M. 37530; p .  76). 
2. Castaliites inordinatus Rollick, n. sp. (U.S.S.M. 37527; p.  7 i ) .  fi. Castaliites cordatf~s  Hollick, n .  sp. (U.S.N.M. 37531; p .  76). 
3. Cnstaliites ncutidentnt7cs IIollick, n. sp. (C.S.N.M. 37528: p. i i ) .  7. Cnstaliites ordinari~cs Hollick, n. sp. (U.S.X.M. 37532; p. 76). 
4 .  Casta1ii:es crenatidentatus Hollick, n . -sp .  (U.S.N.M. 37529; p. i i ) .  
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UPPER CRETACEOTJS FLORAS OF ALASKA 

6. Mentspermites renijormis Davson (C.S.N.M. 37537; p. 78). 
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UI'PER CREL'ACEOUS FI,OHAS OIz AJASliA 

1.  12fenispe~mifes reniJormis nawson ( U . S . N . M .  37538; p. i s ) .  
2. Platanus heerii Lesquereus ( U . S . N . M .  37539; 1). 8 4 ) .  
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UPPER CRETACEOUS FLORAS OF ALASKA 

1. J laynol ia  lneoennn Issqucreuu (IT.S .x .M.  37540; p. i 9 ) .  
2. dlagnol i~z  nmplifolin Hcrr (TT.S.3-.M. 37541; p. 791. 
3. Afngnol ia  pnlnrauric~rlnta llollick, n .  sp. (Y.S.N.M. 37.542; p. 80) 
4, 5. Asinrina 1;nou~l tonio~a Iiollick, n.  sp. (U.S.N.II. 37543; p. 80). 
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UPPER CRETACEOUS F1,ORAS OF ALASKA 

1.  Cinnamomum dubiosum Hollick, n .  s p .  (U.S.N.31. 37544; p. 83).  5 .  Daphnogene cocculoides Hollick n. s p .  (U.S.N.M. 37548 p .  82). 
2 .  Benzoin aenustum alaskanum Hollick, n. Tar. (U.S.K.M. 37545; p .  81).  6.  Daphnogene turbulenta ~ o l l i c k ' n .  s p .  (U.S.N.M. 375491 p .  82). 
3. Laurus antecedens Lesquereux (U.S.N.M. 37546' p. 81). 7 .  Persea spatulata IIollick n.  sp.' (U.S.N.M. 37550; p. 82). 
4.  Daphnophyllum dakotense Lesquereux? (u.s.N.'M. 3i54i ;  p .  83). 8 .  Pcrsea hayana ~es~uere;x?  (U.S.N.M. 375.51; p .  81). 
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UPl'ER CRETACEOUS FLORAS OF ALASKA 

1. Platanus  h e e d  Lesquereuv (U.S.N.M. 37552. p. 84). 
2, 3. Platanus? newberryana Hecr (U.S.N.M. 33553 37554. p. 83). 
4. Platanus? nemberryann conditionalis JTollick, n. 1;ar. (u'.s.N.M. 37555; p. 83). 
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UPPER CRETACEOUS FLORAS OF ALASKA 

1 2. P l a t a n u s  septentrionalis Hollick n. sp. (U.S.N.M. 3i556;  p. 84). 
3: Platanus? newberryana Hcer (u.sIN.M. 37557. p. 83).  
4. Plntanus? nezcrberryana conditionalis Hollick, n'. var. (U.S.N.M. 37558; p. 83) .  
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UPPER CRETACEOUS FLORAS OF ALASKA 

1.  Platanus? newberryana conditionalis Hollick, n. Tar. (U.S.N.M. 37558; p. 83) 
2 4 .  Platanus septentrionalis IIollick, n. sp. (U.S.N.M. 37556; p. 84). 
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UPPER CIiE'rACEOUS FLORAS OF ALASKA 

1. P l a t a n u s  septentrionalis Hollick, n. sp. (U.S.N.M. 37556; p. 84). 
2, 3. P l a t a n u s  alata Hollick, n. sp. (U.S.N.M. 37559, 37560; p. 85). 
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UI'I'EI< CRl1'ACEOUS FLORAS OF A1,ASKA 

1. P l a t a n u s  lntibnaalis Hollick. ?I. sp. (U.S.N.M. 37563; p. 85). 
2. P l a t a n u s  lntior (Lzsquereux) Knowlton (U.S N.M. 37561. p. 84). 
3. Paracrednerin? platnnoidrn Holiick, n. sp. (u.'S.K.M. 375;s: p. 90). 
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UPPER CRETACEOUS FLORAS OF ALASKA 

I .  Platanus? greu.iopsoides Hollick, n.  sp. (U.S.N.11.  3i566; p.  85 ) .  
Za. Pseudoprotophyllum emarginatum IIollick, n.  sp. (U.S .N.M.  37567; p.  92). 
Fb. Ficus melanophylla Lesquereuxl ( U . S . N . l l .  3 iSR;  p. 72). 
3. Credneria greu.iopsoide8 IIollick, n .  sp. (U.S.S.11. 3i569; p.  8;). 
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UI'III':R CRb:TACI.:OUS FLOItAS OF ALASKA 

1 .  Credneria grewiopsoides Hollick, n. sp. (U.S.N.M. 37570; p.  87). 
2. Paracredneria? sp. ( U . S . N . M .  37571; p. 91). 
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UPPHR CRETACEOUS FLORAS OF ALASKA 

1. Paraeredner ia  crednerioides Hollick n. sp. (U.S.N.M. 37672; p. 90). 
2,3. Paracredneria a laskana IIollick, h. sp. (C.S.N.M. 3 i 5 i 3 ;  p. 00). 
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UPPER CRETACEOUS FLORAS OF ALASKA 

1.  Credneria intermedia Hollick, n .  sp. (U.S.N.RI. 3 i 5 i 4 ;  p. 89). 
2 .  Platansa heerii Lesquereux (U.S.N.M. 3i575; 1,. 8 4 ) .  
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CI'I'1:R CRETACEOUS F1,ORAS OF ALASKA 

I .  Credneria basinervosa IIollick. n.  sp. (U.S .S .M.  375if i :  p. 89) 3. Credneria inordinata Hollick, n. sp. (U.S.N.M. 37578; p. 86). 
2. Credneria elegans Hollick, n. sp. (U.S.S. . \I .  37577; p. 88) 4.  Credneria mizta Hollick, n. sp. (U.S.N.M. 37579: p. 88). 
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U.  S .  GEOLOGICAL SURVEY I 

UPPER CRETACEOUS FLORAS OF ALASKA 

1. Credneria mixta Hollick n. sp. (U.S.N.M. 37580; p. 88). 
2,3. Crednerta inordinata hollick, n. sp. (U.S.N.M. 37581; p. 86). 
4. Crcdneria comparabilis Hollick, n.  sp. (U.S.N.M. 37582; p. 89). 
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UPPER CRETACEOUS FI.ORAS O F  ALASKA 

1. 2. Credneria inordinata maziJna Ilollick, 11. var. (p. 86),=Pterospermites dentatus Heer, fide Newberry. U. S. Geol. Survey Mon. 35, pl. 53, fig. 1,1898. 1, Photographic reproduction of Newberry's figure; 2, photo- 
graph of left side of specimen from which the drawing for Newberry's figure was made (U.8.N.M. 7122) 
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UPPER CHI;I'ACI3ILS FLORAS OF ALASKA 

Credneria spatiosa Ilollick, n. sp. (U.S.N.M. 3i583; p. 8;). 
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UPPER CRETACEOUS FLORAS OW A1,AShA 

Credner ia  longifolin IIollick, n. sp. (U.S.N.M. 37554; p. 87). 
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UPPER CRETACEOUS FLORAS OF ALASKA 

Pseudoaspzdiophyllum memorahile Hollick, n .  sp. (U.S.N.M. 3iT8.5; p. 96). 
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UI'I'ER CRETICEOUS FLORAS OF ALASKA 

I,?.  Pseudoaspidiophyllun~ plnlnnoides Hollick n. sp. (U.S.N.M. 3i58F p. 96). 
3.4. Pseudoprotophyllum renusturn Hollick n.'sp. (U.S .N.M.  X758i. p.'92). 
5, 6. Pseudop~otophyl lurn r.iburniJolium ~ o l i i c l i ,  n. sp. (U.S .N.M.  3j588, 37589; p. 92).  
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PROFESSIONAL PAPER 159 PLATE 63 

UPPER CRETACEOUS FLORAS OF ALASKA 
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L I'l'EIt CRETA('EOIJS FLOH kS OF .\I.hSk 4 

1,Z. Pseudoaspidiophyllum latiJolium IIollick, n. sp. (C.S .S .4I .  3i.593; p. 06) 



U. S. GEOLOGICAL SURVEY PROFESSIONAL PAPER 159 PLATE 65 

1,Z. Pseudoprotophyllum dentaturn IIollick, n. sp. (Li.S.1.31. 37594, 37392; 4. Pseudoprotophyllum? basielongatum Hollick, n. sp. (U.S.N.11 
p. 93). 3--y-. 1 3  i. P. 95). 

3. Pseudoprotophgllum emarginaturn IIollick, n. sp. (U .S .S . I \ I .  3759!j: p.  92). 5. Crednrria? parca IIollick, n. sp. (U.S.N.hf. 37298; p. 89). 

8.7918-30---I3 
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UPPER CRETACISOUS FLORAS Oh' .\L\SI<.\ 
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UPPER CRETACEOUS FLORAS OF ALASKA 

Pseudoprotophyllum den!atum IIollick, n .  sp. (U.S.N.31. 3iC01; p. 93). 
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, . 

LI'I'Ell (:RITl'.\CI-01 S FLORAS OF AI.ASILA 

I 's~odvyrofophyilr:~rr c m v n n l  IIollick, :I. F I I .  (T. F . S  11. 37602; p. 93). 
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U1'1'131t CRETACEOUS V1,OHAS OF ALASKA 

1. 2. Pseudoprotopht~l lum cornparabile Hollick, n. sp. (U.S.N.M. 37605, :37606; 1,. 04). 
3. Pseudoprotophyllum m a g n u m  Hoilich-, n. sp. (U.S.N.RI. 37607; p. 95).  
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PROFESSIONAL P A P E R  159 PLATE 51 

UPPI.:l< CRETACEOUS FLORAS OF .4LA4SkA 



U. S. GEOLOGIC.4L SURVEY I~ILOFESSIONBL PAPER 159 PLATE 72 

1, 2. Pseudoprotophyllum lrragnum IIol!ict, n.  six (D. '33),=Pt~rosper~nit?s dentntus IIrcr, fide Sewhcrry U. S. 
Geol. Bnrrrr  3Inn. 35 pl. 53, fig. 2. 18!18. 1, 1'hotogl.aphic ~.epro<luction of S ~ H - t ~ e r r y ' s  figure; 2, phot&raph 
of spccimen'frorn whic'h the dralving for XEII-!)CI.~Y'S figure was made ( r . S . S . 1 1  i123). 
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UPPER CRETACEOUS FLORAS O F  ALASKA 

1. Peeudoprotophyllum zlenustu~n Hollick n sp. (U.S.N.M. 37587' p. 92). 4a. Pseudoprotophyllum m a g n u m  Hollick n. sp. (T7.S.N.M. 37610. p. 95). 
2. Pseudoprotophyllum cornparabile ~~ol l ibk , 'n .  sp. (U.S.N.M. 3ii09; p. 94). 4h. Leguminosites yulionensis Hollick, n.  sp. (U.S.N.M. 37611; p. b i ) .  
3. Pseudoprotophyllum dentatum Hollick, n. sp. (U.S.N.M. 3i594; p. 93). 4c. Laurus  anfecedens Lcsquereuv (U.S.N.M. 37612; p. 81). 
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UPPER CRETACEOUS F1,ORAS OF ALASKA 

1. Sorhus alaskana Hollick, n. sp. (U.S.N.M. 3iGl3; p. 97). 5. I,eguminosites yukonensis Hollirk, n. sp. (U.S.N.M. 3761;; p. 97). 
2, 3. Cassia alaskana Jlollick, n. sp. (U.S.N.M. 3iii14, 37615; p. 98). 6. Protophyllum? sp. (U.S.N.M. 37618; p. 91). 
4. Colutea primordtalis IIeer (U.S.K.M. 3i51R; p. 9i!. 7. Phyllztes crassus IIollick, n. sp. (U.S.N.M. 37619; p. 115). 
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UI'PER CRETACEOUS FLORAS OF ALASKA 

1. Platanus latior intermedia Hollick, n. var. (U.S.N.M. 37620; p. 84). 3. Guajacum informe Rollick, n. sp. (U.S.N.M. 37622; p. 98). 
2. Platanus valida Hollick, n. sp. (U.S.N.M. 37621; p. 84). 4. Cotinus cretacea IIollick, n. sp. (U.S.N.M. 3i623; p. 98). 
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IJPPER CRETACEOUS FLORAS OF ALASKA 



U. S .  GEOT.OGICAL SURVEY 
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UI'I'ER CHI:?'AC:EOLS FLORAS OF A1,ASKA 
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UPPER CRETACEOUS r'I.ORAS O F  ALASKA 

1. Sap indus  morrisoni Lesquereux MS., Iiecr (U.S.N.M. 37629; p. 100). 6 ,  ?a. Zi zyphus  uarietas Hollick n. sp. (U.S.N.M. 37634. p 103). 
?. Sapindus  apiculatus Velenovsky (U.S.N.M. 37630; p. 101). 7b. Rulae quercilolium Hollick k. sp. (U.S.N.M. 371328.'~. i00) 
3. Acerites multiformis Lesquereux (U.S.N.M. 37631; p. 100). 8-10. R h a m n u s  herendeenensis kollick, n. sp. (u.s.N.M. 37635'(8), 37.5313 
4. Rhamni tes  cornifolius Eollick, n. sp. (U.S.N.M. 37833; p. 102). (0, 10); p. 102). 
5. Acer collieri Holliok, n. sp. (U.S.N.M. 37633; p. 99). 
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UPPER CRETACEOUS FLORAS OF ALASKA 

1.  Vitis populoides Hollick n. sp. (U.S.N.M. 3i637; p. 104). 7. Z i z y p l ~ u ~  electilis Hollick, n. sp. (U.S.N.M. 37643; p. 103). 
2. Impelopsis? multesima kollick n. sp. (U.S.N.M. 37638; p. 106). 6. Ziryphus abnormalis IIollick n. sp. (U.S.N.M. 37843; p. 103). 
3. izyphus'pseudomeeki Rollick h. sp. (U.S.N.M. 37474; p. 103). 9, lo.  Cissites comparabil is~~oil ick,  n. sp. (U.S.N.M. 37643, 37644 p. 105). 
4.  Paliurus uisibilis Hollick, n. s6. (U.S.N.RI. 37639; p. 102). 11. Czssites yukonensis Holl~ck,  n. sp. (U.S.N.M. 37645; p. 106). 
5,6. Paliurus pseudopinsonensis Hollick, n. sp. (U.S.N.RI. 37640; p. 102) 
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UPI'ER C1IETACE:OUS F1,OHAS O F  ALASKA 

1. Vitin inequilnternlis FIollick, n. sp. (U.S.S.JI .  37616. p. 101). 3. b'itia pnleotruncatn IIollick, n. sp. (U.S.N.RI. 3iF48; p. 104). 
2. Ciszltes psendoplatnnus IIollick, n. sp. (U.S.X.31. i i ~ i 4 ; ;  p. 10j). 4. b7tis renusta Iiollick, n. sp. (U.S.N.31. 376.19; p. 104). 
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UPPER CRETACEOUS FLORAS OF ALASKA 

1 .  Grewia alaskana Rollick, n. sp. (U.S.N.M. 37651; p. 107). 3. Tilia cretacea Hollick, n. sp. (17.S.N.M. 3i653; p. 106). 
t .  Apeibopsis atzcoodi Hollick, n. sp. (U.S.N.M. 37652; p. 107). 4 .  IIedera curua Hollick, n .  sp. (U.S.N.M. 37654; p. 112). 
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UPPER CRETACEOUS FLORAS OF ALASKA 

1 .  Aralla wellingtoniana Lcsqu~leuu (1J.S.N.M. 37661; p. 109). 3. Aralia polumorpha xewbcrry (U.5 N . M .  376131. p. 110) 
2. Aralia panudens Hollick, n.  sp. (U.S.N.M. 37662; p. 110). 4 .  Trapa? mierophylla Lcsquereux ( U . S . N . M .  37'664; p. 109). 
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UPPER CR1,XACROUS FLORAS OF ALASKA 

1.  Sapotacites alaskensis IIollick, n. sp. (U.S.N.M. 37665; p. 113). 6 ,  7. T'iburnum sp. (U.S.K.M. 37670 37671' p. 115). 
2. Diospyros xteenstrupi Heer (U.S.N.M. 37666; p. 114). Y. I'iburnum simile Knoalton? ( ~ . ~ ) . ~ . ~ . ' 3 7 6 7 2 ;  p. 114). 
3. Diospyros cornifolius IIollick n. sp (U.S.N.M. 3766;. p. 114). 9. Viburnum zizyphoides Hollick n.  sp. (U.S.N.M. 37673, p. 115). 
la. Alnus pyramidalis Hollick 'n. s~.'(u.s.N.M. 37668.'~. 69). 10. T'iburnum ~reuatile Ilollick, h. sp. (C.S.N.M. 37674; p. 115). 
4b, 5. Cornus benjarnini ~iolliok, n. sp. (U.S.N.R.I. 37668; p. 112). 
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UPPER CRETACEOUS FLORAS O F  ALASKA 

1. Cornus ceterus Hollick, n. sp. (U.S.N.M. 37675; P. 113). 3. Cornus rhamnoides Eollick n. sp. (U.S.N.M. 37677. p. 112). 
2. Cornus forchhammeri Heer (U.S.N.M. 37676; p. 112). 4. Viburnum grossecrenatum ~ o l l i c k ,  n. sp. (u.s.N.M. 37678; p. 115). 
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