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FOSSIL FLORA OF THE JOHN DAY BASIN, OREGON.

Bv F. II. Knowlton.

INTRODUCTION.

For a niiiii})er of years I have been gradually accumulating^ material

for a thorough revision of the Tertiary floras of the Pacific slope.

Fossil plants are known to occur at numerous points within this

area, and their study and identification has already furnished valua))le

data bearing on the geological history of the region, and when still

further exploited it is confidently expected that they will afford more
exact data for the use of geologists. This investigation is progressing

satisfactorily, and at no distant day it is hoped to have it in form for

final pul)lication.

From time to time various members of the United States Geological

Survey, as well as others not connected with this organization, have

sent in small collections of fossil plants for determination. These

have been studied and reported upon as fully as the condition of the

problem permitted, so that the determinations could bo immediately

available to geologists, but with the reservation that none of the ques-

tions could be full}' settled until all known material had ])een studied

and properly correlated.

The rich fossil plant deposits in the John Day Basin, as set forth

more fully in the historical account which follows, have been known
for a period of nearly fifty years, ])ut their study has been carried on

in a more or less desultory manner. There has also been considerable

confusion as to the horizons whence these plants came. As various

species of plants described originally from the -lohn Day region were

detected in various other localities in Oregon, and in surrounding

areas, as central Washington, western Idaho, and northern California,

it became more than ever apparent that a thorough study of all

material obtainable from this type area would be necessary before any

definite or satisfactory conclusions could be reached.

The immediate incentive for this revision was furnished by the

receipt of a considerable collection of plants, made by Dr. John C.

Merriam in 1900 while he was in charge of an expedition into this

region made under the auspices of the University of California.

9



10 FOSSIL FLORA OF THE JOHN DAY BASIN, OREGON. Lbull. 204.

When these plants were suhraitted to me for study, it was thought

possi))le to present their description, together with a revision of our

knowledge of the previously known forms, within a space sufficiently

small to permit the publication of the matter as an appendix to a

paper on the general geology of the area, then in preparation by

Dr. Merriam. But it soon became apparent that this could not be

adequately done within the space available, and a short preliminary

report was prepared for and published b}' Dr. Merriam. '^^ The results

of a complete restudj^ of all available fossil plant material from the

John Day Basin are now presented.

1 wish to record my great indebtedness to Dr. Merriam, who not

only accompanied me at a considerable personal sacrifice on a trip

through the region in 1901, but placed unreservedl}^ at my disposal all

material bearing in an}^ way on the problem then in the paleontological

museum of the University of California. To Dr. Arthur HoUick I

am indebted for the loan of all material from the John Day region

belonging to Columbia University, and now deposited in the New
York Botanical Garden at Bronx Park. This material, together with

the rich collections belonging to the United States National Museum,
represents practicall}^ all now known to have come from the John Day
Basin.

GEOGRAPHIC LOCATION AND TOPOGRAPHIC FEATURES.

The John Day Basin is situated in the north-central portion of the

State of Oregon. It lies mainly in Grant County, but extends also

into the northeastern portion of Crook County and the southern por-

tions of Gilliam, Morrow, and Umatilla counties. It is rudely rectan-

gular in outline, and is almost completely surrounded by the Blue

Mountains, whose rugged eastern ridges rise to a height of over 6,000

feet, those to the west being lower and made up largely of Tertiary

lavas, which form regular and often flat-topped ridges.

John Day River, with its numerous branches and tributaries, drain-

ing an area of approximately 10,000 square miles, has a general west-

ward course through the basin, which it leaves on its west side through

a gap between the north and south ranges of the Blue Mountains;

thence its course is north to the Columbia.

When viewed from an eminence the basin presents a rough and

rugged appearance and bears abundant evidence of former volcanic

activity in the shape of ridges and plateaus, often several thousand

feet in height, made up of volcanic flows of various kinds, as well as

vast deposits of ashes, tuffs, and occasionally sands and gravels.

Around these ridges and plateaus the water courses have cut deep and

often narrow canj^ons, especially in the soft ashes and tuff's, but occa-

sionally also through the massive basalts, rhyolites, and andesites.

aA contribution to the geology of the John Day Basin: Univ. Cal., Bull. Dept. Geol.,Vol. II, No. 9,

April. 1901, pp. 2G9-314.
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Tho area of land under cultivation is extromel^^ limited, being- con-

fined to the scattered narrow bottoms along the main streams. With
the exception of a growth of pines along the higher ridges, the tree

growth is confined to a fringe of eottonwoods and willows along the

watei- courses and a few scattered jimipers on the lower ridges. The
remainder of the country, when not too rugged, is or was formerl}^

covered Avith a luxuriant growth of grasses, hut overstocking has

already seriously impaired the value of the ranges for grazing pur-

poses.

HISTORY OF EXPLORATION IN THE JOHN DAY BASIN.

For more than a quarter of a century the John Day Basin has been

widely known for its abundant deposits of plant and animal fossils.

The first of its fossil riches to be discovered were manunalian remains

in the form of teeth and fragments of bones from the Crooked River

region, brought back bj^ a company of soldiers who traversed the

region in 18(il. Some of these fossils fell into the hands of Rev.

Thomas Condon, then located in The Dalles. Condon recognized the

value of the discovery, and earl}" in the following year he obtained

permission to accompany a party of soldiers taking supplies to the

military post at Harney Valley. On the way out they passed through

the Crooked River region, where Condon obtained fossils, and on the

return trip by way of Camp Watson, a post long ago abandoned,

he discovered rich plant deposits on Bridge Creek. In 1863 and
186-4 (yondon spent some wrecks in each season in exploring along

Bridge Creek and John Day River, in the latter region discovering

and naming Turtle Cove, a locality" which has afiorded a large pro-

portion of the vertebrate remains thus far brought to light in this

region.

In the fall of 1871 Prof. O. C. Marsh, of Yale University, in com-

pany with a large part}' of students and others, under the guidance of

Condon, made an extended trip through the basin, collecting vertebrate

remains, principally from what are now known as the ''John Day"
and "'^Mascair' beds. From this date until 1877 parties in the employ

of Marsh continued collecting throughout tho region, but they appear

to have procured only animal remains. As these vertebrate remains

were found in such abundance and so well preserved, the region con-

tinued to attract students. Thus in 1878 and 1879 collections were

made for Prof. E. D. Cope; in 1882 for the United States Geological

Survey, under the direction of Professor Marsh, and in 1889 by Prof.

W. B. Scott, for Princeton University. In 1899 and 1900 Dr. John C.

Merriam, with a large party, collected extensively throughout the

region in the interests of the University of California. His attention

was mainly devoted to securing vertebrate remains, but he also obtained

a small and extremely interesting collection of plants from Cherry
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Creek, Claruos Ferry, Bridge Creek, Van Horn's ranch, and other

places. These plants will be noticed later.

As already stated, Professor Condon was the first to discover the

rich plant beds on Bridge Creek. His collections from this locality,

from Currant Creek, and possibly other places within the basin, were

prol)ably made during several years, and were ultimately' placed in the

hands of the late Dr. J. S. Newberry, of Columbia University, for

study. As the partial results of his study Dr. Newberry published,

in March, 1883, brief characterizations of fifteen new species of plants.'^

These species, as well as several others, were more full}' described and

figured in his Later Extinct Floras of North America,* a posthumous

work issued under the editorship of Dr. Arthur Hollick in 1898. The

publication of the latter work, containing, as it did the illustrations,

made it possible for the first time to be certain of Newberry's species.

All, or nearly all, of the material on which Newberry's work was

based ultimately became the property of the United States National

Museum, where it now is.

Probably about 1870 Mr. C. D. Voy, a well-known collector of San

Francisco, California, made a collecting trip through the basin. He
obtained plants from Currant Creek, Bridge Creek, and from a new
locality known later as Van Horn's ranch or Belshaw's ranch. These

specimens, through the munificence of Mr. D. O. Mills, were pre-

sented to the University of California, where they now are. This

material was all sul)mitted to Prof, Leo Lesquereux for determina-

tion. The exact date on which it came into his hands is uncertain,

but it must have been in or before 1878, for a part of the species

—

certain of those from Van Horn's ranch—were, owing to insufficient

labeling, included in his Fossil Plants of the Auriferous (xravel

Deposits of the Sierra Nevada,^ published in that year. The remain-

der, now known to have come from Currant Creek, Bridge Creek,

and Van Horn's ranch, though mainly labeled simply "John Day
Valley, Oregon," was described by Lesquereux in his Cretaceous

and Tertiary Floras.'' This work bears the date of 1883, and as it

contains descriptions and figures of many of the same species that

had been submitted to Dr. Newberry, though of course under difi^er-

ent names, it becomes a matter of nnich importance to fix more

exactly the actual time of issue. In the case of Newberry's paper

the actual date is easily fixed })y the date on the final signature

as March 21, 1883. From a note in the first page of the Cretaceous

and Tertiary Floras it appears that the manuscript was submitted ]\y

Professor Lesquereux on September 27, 1882, and was received by the

Director of the United States Geological Survey on October 12, 1882.

a Proc. U. S. Nat. Mus., Vol. V, 1883, pp. 502-513.

ftMon. U. S. Geol. Survey Vol. XXXV.
< Mem. Mus. Comp. Zool., Vol. VI, No. 2.

f'U. s. Gcol. and Geog. Surv. Terr., Mon. VIII, lss:i, pp. 23'.)-25,'i.
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But the Icttor of transniitttil to the thiMi Socrotai-y of the. Interior bears

date of TsovciuIxT 1, ISSo, and as tlii.s must have prec-eded b}^ some

montlis the actual issue of the \'ohMni', it is ch'tir that Newberry's

paper has pi'ecedem-e, and all names of species established by him,

when in conllict with those oivcn l)y Les(iuereux, nmst stand.

By far the laru-est collection of fossil plants from this rej^ion was

made in the sunnner of 1880 by Maj. (then Capt.) C'harles E. Bendire,

of the United States Army, who made a short tour through the

basin with a laroe party of the Seventh United States Cavalry. He
collected at Bridge Creek. Cherry Creek, and Van Horn's ranch,

securino- mainly plants, but also a few lish and mammal remains, and

this entire collection was presented by him to the United States

National Museum. The fish remains were described by Cope," and

the plants were submitted to Lesquereux, whose report on those from

Van Horn's ranch and Cherrv Creek was piU^lished in 1888.* Les-

quereux's report on the Brido-c Creek material was prepared and sub-

mitted at the same time, but on account of the difficulty in securing

tioures of the supposed new species, was not published. This manu-

script has been in my hands for some years awaiting revision, and, so

far as possil)le, has been incorporated in the present work.

As a piellminary to the preparation of this work, I went over

very carefully every specimen in the collection of the United States

National Museum from Van Horn's ranch and Cherry Creek, as pub-

lished upon by Lesquereux. In the case of the specimens from Van
Horn's ranch the matrix is so distinctive that no difficulty was experi-

enced in making certain that they actually came from this localit}'^,

but when the collection from Cherry Creek was taken up, it at once

became evident that some mixing of specimens must have occurred.

Lescpiereux enumerated thirty species in his paper above quoted,

but they are preserved on very different kinds of matrix and ^-epre-

sent certain well-known species that have never before been reported

from the John Da}^ region. Specimens of some of the matrix of the

suspected species were sent to Dr. Merriam, of the University of

California, for the purpose of ascertaining whether he had noted

matrix of this character at Cherry Creek. It proved to be wholly

unlike anything observed by him at this locality, thus in a measure

contirming my suspicion of a possil)le mixture. I am uncertain where

the doubtful specimens came from, but from the character of the

matrix as well as from the species represented, it seems more than

possil)le that they may have come froin the Green River beds of

Wyoming. As doubt was thus cast on all of the Cherry Creek

material in the United States National Museum collection, I visited

the locality myself in the sunmier of 1901, in company with Dr.

Merriam, and made as full a collection as possible. This absolutely

a Am. Nat. Vol. XXIII, 1889, p. 625. b Proc. U. S. Nat. Mus., Vol. XI, pp. 13-24, Pis. V-XIV.
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coiitirmcd the theory that Lesquercux had inadvertently confused at

least two localities under the name of Cheny Creek. The typical

matri.x at Cherry Creek is a hard, yellowish-brown sandstone, which

fractures yery irregularly, making- it difficult to obtain perfect impres-

sions. Only the species known to haye come from there, or pre-

served on matrix so similar as to leave no reasonable doubt that it

is the same, are included in the following- enumeration.

As already stated, Dr. Merriam obtained small collections of fossil

plants during the field seasons of 1899 and 1900. These were submit-

ted to me for determination, and a more or less tentative report was

incorporated by Dr. Merriam in his report above mentioned on the

geology of the John Day Basin.

During the field season of 1901 I visited the John Daj^ Basin under

the guidance of Dr. Merriam and made collections of plants at Cherry

Creek, Bridge Creek, andVan Horn's or Belshaw's ranch and vicinity.

At the close of the field season some weeks were spent in thoroughly

going over the type collections of plants in the paleontological museum
of the Univ^ersity of California. It was at this time that the fact was

developed that a part of the Van Horn's ranch material had been

included by Lesquereux in his Flora of the Auriferous Gravels of Cali-

fornia. Inasmuch as these species were mainly the ones upon which

rested the correlation between the beds in the John Day Basin and the

Auriferous gravels, the detection of the error was of the utmost

importance.

GEOLOGICAL FEATURES OF THE JOHN DAY BASIN.

HISTORY OF GEOLOGICAL INVESTIGATION IN THE REGION.

Considerable confusion and uncertainty have existed regarding

geological events and their sequence within this area, due in large

measure to the fact that observations were either hastily made during

brief reconnaissance trips through the region, or were confined to

the vicinity of the richer fossil deposits. Even at the present time

no detailed geological stud}^ of this region has been undertaken. By
far the most important contribution to the subject that has thus far

been made is that by Dr. John C. Merriam, in the paper already

referred to.^' Before passing to an exposition of his own views Dr.

Merriam presents the following brief summary of previous work:

The first mention of the fossiliferous deposits in the John Day Basin which appears

in the literature was made by Dr. Joseph Leidy. In October, 1870, Dr. Leidy pre-

sented before the Philadelphia Academy of Sciences b a short paper, in which he

described "A collection of fossils recently received for examination through the

Smithsonian Institution, from Rev. Thomas Condon, of Dalles City, Oregon." The

aA contribution to the geology of tlie John Day Basin: Univ. Cal., Bull. Dept. Geol., Vol. II, No. 9,

April, 1901, pp. 269-314.

bProc. Phila. Acad. Nat. Sci.,\ol. XXII, 1870, pp. 111-112.
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collection coiLsisted of "reiiuiiii.s of inumnialia obtained by Mr. Condon from the

valley of Bridge Creek" (and "Big Bottom of John Day"), "a tributary of John
Day's Eiver, Oregon." The collection included new forms of Faracotylops {Mery-

cocharus), Rhinoceros, and Anchilhertmn. New occurrences of AgriocluiTUs, Leplo-

)neryx, Loplilodoti (?), Etollnrum, and a Dicotyles-like form were also noted. Most of

the previously known species, as identified by Leidy, were forms belonging to the

White River fauna, and he prol)ahly considered tlie John Day beds as of nearly the

same age as the White River.

In 1873 Professor Marsh described " several new fossil mammals obtained by his

exploring party in the John Day country in 1871. He referred two forms to the

Miocene and one to the Pliocene, thus making the first statement regarding the age

of the beds.

In his paper on the great lava flood of the West, Prof. Joseph Le Conte ^' makes
the first mention of the structural relations of the John Day formations. His state-

ment regarding the relation of the lava to the John Day beds is in i)art as follows:

"The lava of this region is * * * underlaid by the remarkable fo.ssiliferous

Miocene lake deposit of the John Day Valley; erosion has cut through the lava cap

into the soft strata beneath."

The earliest general discussion of John Day geology which appears in literature is

the following statement i)ublished by Marsha in 1875:

"The Blue Mountains formed the eastern and southern shores of this lake, but its

other limits are difficult to ascertain, as this whole country has since been deeply

buried by successive overflows of volcanic rock. It is only when the latter have

been washed away that the lake deposits can be examined. The discovery and first

explorations in this basin were made by Rev. Thomas Condon, the present State

geologist of Oregon. The typical localities of this Miocene basin are along the John
Day River, ami this name may very properly be used to designate the lake basin.

The strata in this basin are more or less inclined and of great thickness. One section

near the John Day River, examined by the writer in 1871 and again in 1873, seems

to indicate a thickness of not less than 5,000 feet. The upper beds alone of this

series correspond to the deposits in the White River Basin. The lower portion also

is clearly Miocene, as shown by its vertebrate fauna, which differs in many respects

from that above. Beneath these strata are seen, at a few localities, the Eocene beds

containing fossil plants mentioned above. They are more highly inclined than the

jNliocene beds, and some of them show that they have been subjected to heat. The
inferior strata elsewhere are Mesozoic and apparently Cretaceous. Above the Mio-
cene strata Pliocene beds are seen in a few places, but basalt covers nearly all."

In this account we find the name "John Day" first used for the principal fossil

beds of the basin. The relation of this horizon to the great lava beds is also cor-

rectly stated, though it is not quite clear whether he considered the Pliocene as also

covered by the basalt flows. The Pliocene referred to is pretty certainly the Mascall

beds. It is known that Marsh camped near the typical exposure of this formation

and did some collecting in it. To what Marsh referred in his statements concerning

Eocene and Cretaceous it is not certain. He has, however, correctly described the

stratigraphic seqi;ence.

In 1880 Prof. E. D. Cope'^ published the following statement concerning the geol-

ogy of the John Day country:

"The regions of the John Day River and Blue Mountains furnish sections of the

formations of central Oregon. Above the Loup Fork or Upper Miocene there is a

lava outflow which has furnished the materials of a later lacustrine formation,

which contains many vegetable remains. The material is coarse and somewhat
gravelly and is found on the Columbia River, and I think also in the interior

ba.sin. Professor Condon, in his unpublished notes, calls this the Dalles group.

a Am. Jour. Sci., 3d ser., Vol. V, 1873, p. -109. c Am. Jour. Set., 3d .ser.. Vol. IX, 1875, p. r,2.

6 Am. Jour. Sci., 3d ser., Vol. VII, 1874, p. 167. dProc. Am. Philos. Soc, Vol. XIX, 1880, p. 61.
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It is in turn overlaid by the beds of tlie second great volcanic outflow. Below
the Louj) Fork follows tlie Truckee group, so rich in extinct nuunmalia, and below
this a formation of shales. These are composed of fine material, and vary in color

from a white to a pale brown and reddish-brown. They contain vegetable remains

in excellent preservation, and indeterminable fishes. The Tddodlum nearly resem-

bles that from the shales at Osino, Nevada, and on vai'ious grounds I suspect that

these beds form a part of the Amyzon group (American Naturalist, June, 1880), with

the shales of Osino and of the South Park of Colorado. Below these is a system

of fine-grained, sometimes shaly, rocks of delicate gray, buff, and greenish colors

containing calamites,« which Professor Condon calls the (Mmnite beds. Their age

is undetermined."

In spite of Cope's assumption that the plant and fish l)earing beds mentioned l)y

him were to be correlated with his Amyzon group, ''Lescjuereux'' referred the collec-

tions from Van Horn's ranch to the late Miocene. In a later statement regarding

the John Day stratigraphy,'^ Cope speaks of the calamite beds as doubtless belonging

to to the Triassic or Jurassic. This horizon was determined by Lesquereux as Eocene.

Following is the geological section of the John Da}^ region as worked
out by Dr. Merriam:''

Eiver terraces, with undisturbed Quaternary fossils.

Rattlesnake formation. Gravels, ash, tuff, and rhyolitic lava.

Mascall formation. Ashes, tuffs, and possibly gravels.

Columljia [River] lava. Basaltic flows.

John Day series. Ashes, tuffs, and rhyolitic flows. Sands and gravels near the

top. Lower, middle, and upper divisions.

Olarno formation. Ashes, tuffs, and andesitic and rhyolitic lavas.

Chico formation. Sandstones and conglomerates.

Knoxville formation. Black shales.

Pre-Cretaceous sedimentaries, serpentines. Granitic masses of unknown age.

PKE-CRETACEOUS ROCKS.

Although the oldest fossil iferous strata which have thus far been
found in the John Day Basin north of the southern portion of the Blue
Mountains belong to the Cretaceous, there are formations exposed at a

number of points that present the appearance, according to Merriam,
of being nuich older. Thus, on the Middle Fork of the John Day,
about 5 miles above Ritter, there are certain sedimentary rocks bor-

dering an area of quartz-diorite which are much more indurated and
deformed than any known Cretaceous within the basin.

At Spanish Gulch, 12 miles southwest of Dayville, the Chico Cretaceous is seen

resting upon serpentine, which has the appearance of being intruded into it. At the

head of the gulch the serpentine is sej)arated from what was taken to be the Chico

^ conglomerate by a zone of schist and quartzite. Not far from this locality there is

associated with the serpentine a considerable thickness of quartzite with quartz

veins, which have produced some gold. Limestones quite different from any seen

in the Chico are also exposed here. From the same neighborhood the writer

obtained a specimen of a granitic rock, said to form one wall of a tunnel.

Although no direct proof can be presented, it seems probable that some of the

rocks associated with the serpentine at Spanish Gulch are older than the Cretaceous./

a This is apparently Equifctiim ungoiicnsc Newberry, q. v.

^Copo, Am. Nat. 1879, p. 831!, Late Eocene or Early Miocene, Nevada.
cProc. U. S. Nat. Mus., Vol. XI, 1888, p. 13.

dMon. U. S. Geol. and Geogr.Surv. Terr., Vol, III, 1884, p. 16.

e Merriam, op. cit., p. 278

/Ibid. p. 280.
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At a point 6 miles south of Clarnos Ferry, near the junction of

Mudd}' and Currant creeks, there are several hundred feet of black

slates. Ko fossils have been found in these slates, which seem older

than the Knoxville shales.

KNOXVILLE AND CIIICO BEDS.

No fossiliferous Knoxville ])eds have ])een found within the basin,

and the presence of this formation is based on pureh^ lithological

grounds. At Mitchell there is exposed a section, thought ])v Merriam
to ])e hardly less than 3,000 or 4,000 feet in thickness, which is made up

of sandstone, conglomerate, and shale. The lower portion of this sec-

tion is composed mainly of shale which, from its resemblance to the

Knoxville so usually developed in (California and south-central Oregon,

is assumed to l)e of this age.

The Chico is exposed at Mitchell and Spanish Gulch. Oidy a single

fossil has thus far been afforded by the Mitchell locality. Fossil

invertebrates have, however, l)een obtained at two localities near

Spanish Gulch. These were submitted to Dr. T, W, Stanton, who
reports that they indicate a ''" horizon at or very near the base of the

Chico formation."'

CLARNO FORMATION.

The name Clarno formation has Ijeen given by Merriam to a series

of beds some 400 feet in thickness which rests on the Chico or Knox-

ville, and which consists almost entirely of eruptive materials in the

form of rh3'olite and andesitc flows and ash and tuff beds. It is found

in t3'pical exposures at Clarnos Ferry, near the town of Fossil, on

Cherry Creek, and near Burnt ranch.

Where the Clarno has been found in contact with tlie John Day there is no appar-

ent angular unconformity of the strata. The difference in induration and weath-

ering is, however, very noticeable. The sedimentary parts of the Clarno show a

much greater degree of induration than the John Day beds inmiediately above, and

tend at all localities to form steep bluffs, ornamented frequently with balanced rocks

or grotesque figures."

Thus far neither vertebrate nor inverteljrate remains have been

found in the Clarno, but at most of the localities where carefully

exploited fossil plants have been found, often in abundance. The

celebrated Bridge Creek locality falls within this formation, occurring

at the base of the superimposed John Day beds. I visited this

locality in 1901 and obtained a small collection. The plants occur

abundantly in a reddish shale, which weathers whitish. The other

plant localities in the Clarno will be listed later.

n Merriam, op. cit., p. 286.

Bull. 204—02 2
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JOHN DAY SERIES.

Resting- diroctly upon and apparently conformable with the Clarno

formation iy a thick scries of regularly stratitied sediments now
widelj^ known as the John Day beds. This series of beds is found

quite generally throughout the basin, and represents what was called

b}^ Marsh the deposits of the John Day Lake. The beds are made
up almost entirely of ashy or tufaceous materials, with occasionally,

toward the top, some 100 or 200 feet of a harder, blocky tuff.

The erosion forms and coloration of the John Day strata are quite characteristic

when compared with those of other formations in the basin. In general the beds are

colored various shades of red, green, blue, or yellow. In some cases they are white

or gray. As will be shown later, the coloration is an important character in distin-

guishing the subdivisions of the system. The beds are usually quite soft and dis-

integrate very rapidly, forming a layer of mud several inches thick over a large part

of the exposed surface. A moderately heavy rain starts the nuid almost in streams.

«

The thickness of the John Day series north of the southern portion of

the Blue Mountains i,s placed bj^Dr. Merriam between 1,500 and 2,000

feet, while to the south, in the vicinity of Logan Butte, it is estimated

to be between 3,000 and tt.OOi) feet.

The John Day series is divided by Dr. Merriam into a lower, middle,

and upper division The lower division, having an estimated thick-

ness of 250 or 300 feet, consists of

—

highly colored shale which breaks down readily, forming characteristic mud-covered

domes. These beds are in the main a deep red, with occasional alternating strata of

buff or white ash. At Bridge Creek alternating beds of red, white, and green,

occurring in a group of typical hills of this division, form a striking feature of the

landscape, the colored strata making sharply-defined rings about the hills. ^

The middle division, having a thickness of from 500 to possibly 800

or 1,000 feet-

consists of drab to bluish-green beds, sometimes forming rounded hills, but more
frequently exposed as steep, pinnacled, and ribbed bluffs. <•

The uppermost beds, showing a thickness of 300 or 400 feet, or in

some cases of somewhat more, are

—

buff, tufaceous, or ashy deposits, sometimes with sand and gravels near the top.

.... They are usually harder and are generally exposed as steeper bluffs than the

strata of the lower divisions.^

The lower division of the John Day series is practically barren of

fossils of all kinds, while the middle and upper divisions have fur-

nished a very extensive fauna. The only plant remains, with possibly

a single exception, are found in the upper division, and even here they

consist of only four or live species. The locality is 3i miles south of

Lone Rock.

aMerriam, op. cit., p. 292. b Idem, p. 293. c Idem, p. 294. didem, p. 395.
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('OLLM15IA RIVER LAVA.

So far a.s ran now hv made out the g;reat Coliinil)ia River lava once

covered practically the entire John Day country-, with few, if any,

points projectin(4al)ove it. Itconsistsof alarj^enuniber of l)asaltflows

which are sonietinies separated by beds of tuff, and it is estimated by
Dr. Merrian) to l)e not less than 1,000 feet in thickness, and in many
cases it seems to be still tliick(n'. 'Phis luva sheet has been compara-

tively little disturbed, remaiciing- practically tiat over the entii-e region,

l)eing rarely inclined more than 5'^ or 10°.

MASCALL FORIVIATION.

At several points within the basin there is a series of sediments

resting upon the Columbia River lava to which Dr. Merriam has given

the num(> Mascall formation. This series, or portions of it, has l)een

variously known in literature as the Cottonwood beds, Loup Fork
beds, llu' Ticholeptus IxkIs, the Amyzon Ix'ds in part, and finally the

Pr()t«)lal)is beds. For one reason or another these various terms are

ina})|)lical)le. Thus ** Cottonwood" is preoccupied by its use for a

Carltoniferous formation in Kansas; its correlation Avith the Lou[)

Fork, the Amyzon beds, and the Ticholeptus beds is open to doubt,

lea\ing only W'ortman's term, Protolabis beds, which, in Dr. Merri-

aiu's opinion, will cover onl}^ a portion of the section. The name Mas-
call formation was suggested by the occurrence of the tvpical section

near the Mascall ranch, 4 miles below Da3'ville.

At Kattk'snake Creek, near Cottonwood, the :\Iaseall is not less than HOO to 1,000

feet thick. The beds are made up larjjely of asli and tuff, and are generally h^dit

colored, thougli there are some l)ro\vnish and reddish strata. Coarse, detrital mate-

rials are generally absent from tlie typical section.^'

The ]\Iascall formation has afforded a large and varied fauna, con-

sisting of manmials, testudinates, and ffsh, and a larg'e and interesting-

flora. The Van Horn's or Belshaw's ranch locality is in this forma-

tion, occurring near the ])ase of the section. The plants are preserved

in a soft, white, ffne-grained ash or tuff', which is often 1(> feet in thick-

ness, though usually less. This material is so light when dry that it

readily floats for some time on water.

RATTLESNAKE FORMATION.

Dr. Merriam has given the name Rattlesnake formation to a series

of coarse gi'avels, tufls, and rh^'olite flow^s that rest unconformablj-

u})on the Mascall formation. These beds are very slightly inclined,

showing a dip of only about 5^.

a Merriam, op. cit., p. S07.
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.... At one locality on Birch Creek, where a .section of the Rattlesnake was care-

fully examined, it was found to comprise 30 to 40 feet of coarse basal gravels, above

this al)Out 25 feet of soft brown tuff, and capping this about 30 feet of rhyolite. At

other localities more than 100 feet of gravel have been seen upon the rhyolite. The

l>asal gravel l)eds show a thickness of 200 feet or more in other localities. They are

fre(]uently very coarse and contain many pebbles, evidently derived from the Colum-

bia [River] lava.'«

The Rattlcsinike formation has thoroforc not yielded fossil phmts,

but contains a considerable vertebrate fauna.

RIVER TERRACES.

At many places along- the John Day and its tril)iitaries '"one or

more terraces are to ))e found not far above the existing floor of the

valley." In several localities they have been found to contain undis-

turbed remains of Elephan ppliiu(jenius.

LOCALITIES FOR FOSSIL PLANTS IN THE JOHN DAY BASIN.

1. Bridge Creek, about 6 miles southeast of Burnt ranch and 2^

miles southwest of The Dalles military road at Allen's ranch. Collec-

tions at this place have ])een made by Condon, Voy, Bendire, Merriam,

Osmont, and Knowlton.

2. Road crossing at Cherry Creek, about 10 miles northwest of

Burnt ranch. Collections made by Mcrriam's party in 1J)U0 and l)y

Knowlton and Merriam in 1901. The original locality which afforded

the specimens studied by Lesquereux and Newberry is said to be

about 2 miles up Cherry Creek from the point where the military road

first crosses it.

3. Currant Creek, Crook County. Several species were described

by Newberry from collections made by Condon at this locality.

Only one of these species has been since obtained in this area and

then not at the original place, but at Cherry Creek. The type local-

ity is unknown.

4. One and one-half miles east of Clarnos ferry. Collection

made by Merriam\s party in 1900.

5. Three miles above Clarnos ferry. Collection made by

Merriam's party in 1900.

6. One-half mile northeast of Fossil, Collection made by

Merriam's party in 1900.

7. Three and one-half miles south of Lone Rock. Collection

made by Merriam's party in 1900.

8. Van Horn's ranch (now Belshaw's ranch), about halfway

between Canyon and Dayville, on East Fork of John Day River.

Original locality .south side of militar}" road and near bed of stream.

Collections made by Condon, Voy, Bendire, Merriam, and Knowlton

and Merriam.

o Merriam, op. cit., p. 310.
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9. Belshaw's ranch, at white bill a])out ono-half mile northeast of

original locality and on north side of military road. Collections made
probably by Bendire and by Knowlton and Merriam.

10. Belshaw's RANcrr, in crulch 1 mile northeast of Belshaw's

house and al)out 2 miles east of original locality. Collection made by
Knowlton and Merriam.

11. Okficek's ranch, one-fourth mile from John Day River, lower
end of Butler ]?asin (Butler Basin = upper end of Turtle Cove). Col-

lection made by Merriam, July 22, 1901.

12. Four miles east of Dayvieee, south side of East Fork Valley.

Collection made 1)}^ Merriam's part}' in 1900.

SYSTEMATIC DESCRIPTION OF SPECIES.

Family SCHIZ^ACE^.

Lygodium Kaulfusii Heer.

Lygodium KArLFUsii Heer. Newberry, Later Extinct Floras, p. 1, PI. LXII, figs. 1-4,

1898.

Lygodium neuropieroides Lesq., Tert. Fl., p. 61, PI. V, figs. 4-7; PI. VI, fig. 1, 1878;

Proc. U. S. Nat. Mus., Vol. XI, p. 24,

As it now seems prett}'^ generally agreed that Lesquereux's Zygodmm
neuropteroides is the same as Z. Kaulfusii of Heer, all the Oregon
material has been so referred.

The material from Cherry Creek collected by Major Bendire embraces
some forty more or less perfect examples." The expedition of the

University of California of 1900 obtained four examples of this species

at Cherry Creek in a matrix corresponding to that tii'st mentioned
above, and a number of additional specimens were obtained by Dr.

Merriam and myself at the same place in 1901.

Locallt;/.—Cherry Creek, Crook County, Oregon. Collected by
Maj. Charles E. Bendire (U. S. Nat. Mus., No. 2505), by Merriam's
party in 1900 (Mus. Univ. Cal., Nos. 176, 177, 183, 224), and by
Knowlton and Merriam in lt)01 (U. S. Nat. Mus., Nos. 9059-90()<J).

Family rOLYPODIACEiE.

AsPLENiUM subsimplex (Lcsq.) Knowlton.

AsPLENiuM SUBSIMPLEX (Lesq.) Knowlton, Cat. Cret. and Tert. PI. N. A., p. 45, 1898.

J'Irns sKh.shnple.v Lesq., Proc. U. .S. Nat. I\Ius., Vol. XI, p. 24, 1888.

There are fragments of several fronds in the collection that should

probabl}^ be referred to this species, yet they do not quite agree in all

particulars. Thus the example secured by Bendire (U. S. Nat. Mus.,

"As already pointed out (ante p. 13) the material in the United States National Museum under
thi.s number appears to consist of two very distinct lots. Only those known to have come from
Cherry Creek are here referred to.
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No. SGoi) has the frond from 4.5 cm. to nearly 5 em. in width, while

a specimen obtained by the University of California (No. 170, coun-

terpart 171) is only 2.5 cm. in Avidth. These measurements are larger

and smaller respectiv^el}" than the usual examples of A. .suhsimplex

from Colorado, and the nervation arises at a less angle in the Oregon

specimen, but these differences are slight and probably not sufficient

to exclude them from this species.

Locality.—Cherry Creek, Crook County, Oregon. Collected by

Maj. Charles E. Bendire (U. S. Nat. Mus., No. 2634), by Merriam's

party in 19(»<) (Mus. Univ. Cal., Nos. 170, 174), and ])y Knowlton and

Merriam, lUOl (U. S. Nat. Mus., Nos. 9068-9074).

Pteris rsEUDO-piNN^FORMis? Lcsq.

Pteris pseudo-pinn.eformis Lesq., Tert. Fl., p. 52, PI. IV, figs. 8, 4, 1878.

Pteris pinna'formiK Heer. Newberry, Later Extinct Floras, p. 7, PI. XLVIII, fig. 5,

1898.

This species appears to have been found but once. The specimen

is now in the United States National Museum and is preserved in

matrix which closely resembles that at Cherry Creek.

Locality.—Currant Creek, Oregon. Collected by Rev. Thomas
Condon (U. S. Nat. Mu3., No. 8098).

Lastrea (GoNioPTERis) FiscHERi? Hccr.

Lastrea (Goniopteris) Fischeri Heer, Fl. Tert. Helv., Vol. I, p. 34; PI. IX, figs.

3a-3e, 1855; Newberry, Later Extinct Floras, p. 10, PI. XLVIII, fig. 0, 1898.

LaMrea Knightinna Newb., Proc. U. S. Nat. Mus., Vol. V, p. 503, 1883.

The specimen upon which this determination was l)ased is in the

United States National Museum, and so far as known no others have

since been obtained.

Locality.—Currant Creek, Oregon. Collected by Kev. Thomas
Condon (U. S. Nat. Mus., No. 7097).

Family EQUISETACE^E.

Equisetum oregonense Newl).

Equisetum oregonense Newb., Proc. U. S. Nat. Mus., Vol. V, p. 503, 1883; Later

Extinct Floras, p. 14, PI. LXV, fig. 7, 1898.

Equisetum Hornii hesq. , Proc. U. S. Nat. Mus., Vol. XI, p. 23, 1888.

After a careful examination of the forty or more specimens of

Lesquereux's Li. LLornii I am convinced that they are the same as

Newberry's E. oregonense. They are better preserved than New-
berry's material, many of them not being compressed in the least.

Two or three flat specimens have a width of fully 3 cm., and the non-

compressed examples range from 1.25 cm. to over 1.5 cm. in diameter.

Several of the diaphragms are preserved without distortion. They
are from 1.25 to 2 cm. in diameter and evidently several millimeters
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in thickness. The sheaths are short and pro\i(lod Avith short, obtuse

dentations. The teeth are nearly obsolete. The number of striations,

as nearl}' as can be made out, is ])etween forty and fifty.

Localitie^s.—Currant Creek, Oregon. Collected b}" Rev. Thomas
Condon (type of E. oregonense^ which is in Mus. Columbia Univ.,

N. Y.). Cherry Creek, Crook County, Oregon. Collected by Maj.

Charles E. Bendire (type of E. Ilornii, U. S. Nat. Mus. , No. 2464,

41 specimens); by Mcrriam's party in 19()() (Mus. Univ. Cal., Nos. 184,

185, 922), and by Knowlton and Merriam in 1901 (U. S. Nat. Mus.,

No. 9067). Also 3 miles above Clarnos Ferry. Collected by Mer-
riam's expedition of 1900 (Mus. Univ. Cal., Nos. 184, 185, 9lo, 922).

Equisetum sp.

PI. I, fig. 1.

The collection contains a small fi-ao-mcnt that appears to represent

a short portion of the stem and a single sheath of an Equisetum.

The stem is about 0.5 cm in diameter, while the sheath is about 8 nun.

long and 4 nun. l)road at the uppei- extremity. It Is not well enough

preserved to show the full character of the sheath, but as nearh' as

can 1)(^ made out it was provided with about 16 ribs and presumably

an equal lumiber of sharp teeth.

Locality.—Gulch 1 mile northeast of Belshaw's ranch, Grant Count}^,

Oregon. Collected by Knowlton and Merriam, July, 1901 (U. S.

Nat. Mus., No. 8503).

Family GINKGOACE^.

Ginkgo sp.

PI. I, fig. 5.

The collection contains a fragment of what appears to be a leaf of

Ginkgo, ])ut it is too nuich broken to make out any of the essential

characters. The most that can be said is that it must have been a large

leaf as compared with the living species.

Locality.—Mascall beds, Van Horn's ranch, about 12 miles west of

Mount Vernon, Grant County, Oregon. Collected by John C. Mer-

riam, July, 1901 (U. S. Nat. Mus., No. 8536).

Family FINACE^.

Sequoia Heerii Lesq.

Sequoia Heerii Lesq., Tert. Fl., p. 77, PI. VII, figs. 11-13, 1878; Newberry, Later

Extin(;t Floras, p. 20, PI. XLVII, flg. 7, 1898.

In the Later Extinct Floras there is a fine figure of this species, but

according to the note by the editor. Dr. Hollick, there was no clew to

the localit}' whence the specimen came. The original is not now in
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the collection of the United States National Museum, so it is impossi-

ble to compare the matrix with that from Bridge Creek, but in the

material from this locality obtained by Major Bendire there is a fine

specimen that is absolutel,y the same as Lesquereux's type (U. S. Nat.

Mus. , No. (50) from Sage Creek, Montana. It is also identical with

the figure given by Newberry, and as this species has never before

been found outside of the type locality it is more than probable that

Newberry's specimen was from Bridge Creek.

Locality.—Bridge Creek, Grant County, Oregon. Collected by

Maj. Charles E. Bendire (U. S. Nat. Mus.,'No. 9220).

Sequoia anoustifolia Lesq.

Sequoia angustifolia Lesq., Cret. and Tert. Fl., p. 240, PI. L, fig. 5, 1883.

Sequoia Nordenskioldii Heer. Lesquereux, Proc. U. S. Nat. Mus., Vol. XI, p. 19, 1888.

The Mascall beds at Van Horn's ranch contain a large number of

specimens that are undoubtedly the same as Lesquereux's Sequoia

angudlfolia from Corral Hollow, San Joaquin County, California.

Whether the California material is identical with the original mate-

rial" from Elko, Nevada, I am not prepared to say, as the types are

not at hand for comparison, but a large number of specimens obtained

during the past season at Elko by Prof. George C. Lawson, of the

University of California, are absolutely indistinguishable from the

specimens as figured by Lesquereux. Such of this material as passed

through Lesquereux's hands was referred by him to Glyptostrohus

TJngerl with the exception of a single undoubtedly similar example,

which was placed under Sequoia Nordeit^Vtoldii as set forth in the

above synonymy. This can not be properly referred to American

specimens of Glyptodrohui^ Uniji^rl, although, as I have stated on

several occasions,'^ the status of this form is at present imsatisfactory.

In seeking for affinities for these Oregon specimens I have compared

most of the figures of conifers given by Heer in his Flora Fossilis

Arctica and other pu])lications, and I am forced to the conclusion that

there has been more or less confusion in dealing with these forms.

Thus I am not able to distinguish what is called bj- Heer Glyptostrohus

euTopae/us from the Baltic Miocene'' from the Van Horn's ranch speci-

mens, and what seems to be the same species or something very close

to it is called Taxodium Tinajorum Heer'^ from the Miocene of Spitz-

bergen. The whole subject of the Tertiar}^ conifers, especially of

northern and arctic lands, is much in need of revision, and pending

this the form under discussion may be referred to Lesquereux's Se<pioia

anguHtifolia as t^ypified from Corral Hollow, California.

In the original description S. angustifolia is characterized as fol-

lows: "Leaves short, narrow, linear pointed, erect or slightly

aSee Tert. Fl., p. 77, PI. VII, figs. 6-10, 1878. cMicp. Bait. FL, PI. Ill, fig.';. 8, 9.

bCf. Cat. Cret. and Tert. PI. N. A., p, 113. rfFl. Fo.ss. Arc, Vol. II, Abth. 3, PL IV, figs. 6, 29, etc.
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appressed all around the branches, decurrino- at base." This in the

Tertiary Flora is amended to read: "' Branehlets .short, slender; leaves

at unequal distances, sometimes \ery close, two or three together, or

very distant, often dimorijhous. linear hmccolate, taper ])ointed, open

or curved liackward, decurrent; middle nerve indistinct." In the

discussion in the latter book Lesquereux emphasizes the fact that the

leaves arc "decurrent but not narrowed at base."

All thing-.s considered this description at^rees well with the specimens

from Oregon, but the material from Elko, ol)tained during the sum-

mer of U>01 and presumably at or near the t3^pe locality, shows a slight

narrowing of the leaves at the })ase and a tendency to be less acute at

the apex.

Locality,—Mascall beds, Van Horn's ranch and vicinity, about 12

miles west of Mount Vernon, Grant County, Oregon. Collected b}-

Maj. Charles E. Bendire (U. S. Nat. Mus., No. 2G10), and by Knowlton
and Merriam, July, ll,»Oi (U. S. Nat. Mus., Nos. 9029-9083).

Sequoia Langsdorfii (Brgt.) Heer.

Skquoia Langsdorfh (Brgt.) Heer. Lesquereux, Proc. U.S. Nat. Mus., Vol. XI, p.

19, 1888.

Tarodium disfichum miocenum Heer. Newberry, Later Extinct Floras, p. 22, PI.

XLVII, fig. 6, 1898.

The collections contain a number of examples that undoubtedly

belong to this species, although some of them do not agree in all par-

ticulars with certain of the published tigures. The branehlets are

rather small, with small leaves, but the latter are distinctly decurrent,

after the manner of tS. Lann^dorfii.

The Bridge Creek material, which passed through the hands of

Newberry, was identified b}'^ him as Taxodium distichum miocenum.^

but absolutely similar material was referred l)y Lesquereux to Sequoia

Langadorfii., and I ))elieve correctly so.

This species, although not especially abundant at amy locality in thje

John Day Basin, is widely distributed, as may be seen from the fol-

lowing list of localities:

Localities.—Bridge Creek. Collected by Rev. Thomas ('ondon (U. S.

Nat. Mus., No. T086), by Maj. Charles E. Bendire (H. S. Nat. Mus.,

Nos. 9236, 9281, 9285, 9303, 9314, 9330, 9376), and by Knowlton and

Merriam. One and one-half miles east of Clarnos Ferr3'. Collected by

Merriam's expedition of 1!>()0 (Mus. Univ. Cal., Nos. 896, 907, 914.)

One and one-half miles northeast of Fossil. Collected by Merriam's

expedition of 1900 (Mus. Univ. Cal.. Nos. 925, 927, 929).' Three and

one-half miles south of Lone Rock, Collected by Merriam's expedi-

tion of 1900 (Mus. Univ. Cal., No. 1339). Mascall beds. Van Horn's

ranch and vicinity. Collected by Major Bendire (U. S. Nat. Mus.,

No. 2607), and by Knowlton and Merriam, July, 1901 (U. S. Nat.

Mus., Nos. 8958-8960).
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Sequoia ,sp. (Cono).

PI. I, fig. 2.

The original collection contains a large cone that was referred l)y

Lesquereux to Sequoia Langsdorfil,, but it does not appear to agree in

size with the cones usually assigned to that species. This cone is a

little more than 2,5 cm. in length and nearly 2 cm. thick, and stands

on a thick peduncle 7 mm. long and nearly 3 mm. thick. It has been

much crushed, and the shape of the scales can not be made out with

certainty. In general appearance, however, it seems to belong to

Sequoia, but the species must remain uncertain.

Locality.—Van Horn's ranch, a])out 12 miles west of Mount Vernon,

Grant County, Oregon. Collected by Maj. Charles E. Bending (U. 8.

Nat. Mus., No. 8.510).

Thuites sp.

PI. I, fig. 3.

Branchlets slender, alternate, leaves thickish, 4-ranked, imbricated,

the lateral ones broad-deltoid, rather obtuse pointed, others apparently

broader and more o])tuse, obscurely carinate on the back.

The little fragment figured is all that has been thus far found in the

collections. The branchlets appear to be alternate and slender. As
nearl}^ as can be made out, the leaves are 4-ranked and very thick, with

obtuse apices.

This form does not differ greatly from T. EhTenswcerdl Heer," from

the Miocene of Sachalin, and Spitzbergen.

This has slender, alternate branchlets and thick 4-ranked leaves.

The}^ are more strongly, carinate on the back than oui's, but otherwise

there is no marked difference. As the branchlets from Oregon are so

small and not very well preserved, I have hesitated to identify them

with Heer's species, although they may all be the same.

Locality.—Van Horn's ranch, 12 miles west of Mount Vernon, (irrant

County, Oregon. Collected by Merriam's expedition of 11)00 (Mus.

Univ. Cal., No. 879).

Glyptostrobus Ungeri Heer.

Glyptostrobus Ungeri Heer. Lesquereux, Proe. IT. S. Nat. Mus., Vol. XI, p. 19,

1888.

Seqxi(naNordef)ulw\daY\Q&[. Lesquereux, op. cit., j). 19.

The collection contains numerous specimens that are referred to this

species. As I have pointed out on several occasions, there is more or

less confusion regarding the proper fixing of the limits of this species.

It is apparent that there is or has been a mixing of this with what has

a Fl. Foss. Arct., Vol. 11, p. 3(5, PI. II, figs. 25, 26, 1870; idem, Vol. V, Abth. \, p. 23, PI. I, figs. 12-14, 1878.
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l)een called G. enropsens^ Sequoia Couttsm^ etc., l)ut we have not a suffi-

cient amount of authentic material to enal)le us to settle the question.

The sin<j'le specimen with its counterpart (U. S. Nat. Mus., No. ^(U(>),

referred by Lesquereux to Sequoia ]\f<>rden,skloldil^ is undou])tedly the

same as what is here called (j/i//>fostro7>H-<< Ungeri.

Loealtty.—Van Horn's ranch, about Vl miles west of Mount Vernon,

(trant County, Oregon. Collected by Maj. Charles E. Px'ndire (U. S.

Nat. Mus., Nos. 2480, 2610) and by Merriam's expedition of 1900 (Mus.

Univ. Cal., Nos. SG8, S72-882).

Taxodium distictium miocenum lleer.

The collections embrace a dozen or more branchlets that I am con-

strained to refer to this form. They do not agree perfectly with cer-

tain Hg-ures of this species, but the diU'erences are slight, and they had

best be placed here. Unless material is very perfectly preserved it is

difficult to determine the exact manner of the insertion of the lea\es,

and such is the case with these specimens.

Locality.—Mascall beds, Van Ilorn's ranch, Oregon. Collected by

Maj. (Miarles E. Bendire (U. S. Nat. Mus., No. 26U) and by Merriam's

expedition of 11>00 (Mus. Univ. Cal., No. 8T8a).

Taxodium, male aments of.

PI. I, figs. 4, 6.

In the material from the Mascall beds are two specimens, both of

which are here figured, that appear to represent the male aments of

Taxodium. They are long, slender, and clustered, with the aments

on short lateral spurs. They are hardly to be distinguished from

the aments of the living* Ta'xodiimi distichum., and in all probability

belonged to T. disticham miocenum., which is not uncommon in these

beds.

Local itij.—Mascall beds, Van Horn's ranch, Oregon. Larger

specimen (tig. 4) collected by Merriam's expedition of 1900 (type in

Mus. Univ. Cal., No. 889). Other example (fig. 6) collected by

Knowlton and Merriam, July, 1901 (U. S. Nat. Mus., No. 8551).

Family GRAMINE.E.

Phragmites (eningensis A1. Br.

Phragmites ceningensis A1. Br. Lesquereux, Proo. U. S. Nat. Mus., Vol. XI, p.

19, 1888.

Locality.—Van Horn's ranch, about 12 miles west of Mount Ver-

non, Grant County, Oregon. C'ollected l)y Maj. Charles E. Bendire

(U. S. Nat. Mus., No. 2530).



28 FOSSIL FLORA OF THE JOHN DAY BASIN, OREGON. [bull. 204.

Family CYPERACE/E.

' Cyperacites .sp.

PI. I, fig. 9.

The collection contains a single specimen that appears to be the leaf

of a large cyperaceous plant. It is about 1 cm. in width and has about

10 ribs or stria? through it, but there is hardly enough to afford an}'^

characters of importance, and it is included simply to show that this

type of vegetation was present.

Locality.—Mascall beds. Van Horn's ranch, 12 miles west of Mount
Vernon, Grant County, Oregon. Collected by Knowlton and Mer-

riam, July, 1901 (U. S. Nat. Mus., No. 8542).

"

Family SMILACE^.

Smilax Wardii Lesq.

Smilax Wardii Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 19, PI. XIII, fig. 1, 1888.

The type specimen, with its counterpart, is all that has ever been

obtained.

Locality.—Van Horn's ranch, South Fork of John Da}" River, 12

miles west of Mount Vernon, Oregon. Collected by Maj. Charles E.

Bendire (U. S. Nat. Mus., No. 2613).

MONOCOTYLEDONOUS PLANT.

PI. I, figs. 7, 8.

Among the collections lately ol)tained hy tlie University of

California I found two examples of what are undoubtedly monocoty-

ledonous plants, tlie nature of which I am at present unable to

satisfactorily^ describe. They are shown as well as possible in the

accompanying figures.

The one shown in tig. 7 is about 6.5 cm. in length, as now preserved,

and 1.5 cm. in width. It is bifurcate at apex into two nearly equal,

acute lobes. It is provided with some 8 or 9 longitudinal ribs,

separated b}' rather deep channels.

The other, shown in tig. 8, is rather elliptical-lanceolate in shape

and is apparently acuminate at apex, but the extreme point and the

base are not preserv^ed. It is the same length as the other, but is a

little wider, being 1.75 cm. It is likewise provided with 8 or 9 ribs,

between which are numerous finer striae or veins. The basal end is

truncated, as though it was a sheathing oi-gan of some kind.

In general appearance these specimens, and especially the one last

mentioned, are at least suggestive of what Lesquereux'* has described

'iTcrt. FL, p. 2S, PI. I, figs. 10, 11, 1878.
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as I'odozaiiiitvs ohloiu/us^ from tlii' Dakota oroup of Kansas, l)ut this is

without the prominent ribs seen in our specimens. This resembkince

can hardly be more than superticial, and we nuist await future material

before the status of these specimens can becletinitely settled.

Locality.—Bridge Creek, Oregon. Collected l)y Merriam's party of

1900 (types in Mus. Univ. Cal., Nos. 250O, ^>:m).

Family SALICACE.E. •

PoPULUS Linj)(;kem Knowlton.

PI. II, fig. 1.

Poi'ULi's LiNDGRENi Kiiowlton, Eighteenth Ann. Kei)t. V. S. Geol. Snrv., Pt. Ill,

p. 725, PI. C, fig. 3, 1898.

The collections from near Van Horn's ranch, made during the season

of 1901 by Dr. Merriam and myself, contain a single very perfectly

preserved leaf that must be referred to this species. It differs slightly

from the type in being more nearly circular in shape, but in matter of

size, marginal teeth, and nervation the two specimens are identical.

Locallt;/.—White hill one-half mile east of original Van Horn's

ranch localit}^, Grant County, Oregon. Collected b}^ Knowlton and
Merriam, July, 1901 (U. S. Nat. Mus., No. 8512). Type specimen

from 2 miles southeast of Marsh post-office, Boise County, Idaho

(U. S. Nat. Mus., No. 8292).

Salix Schimperi Lesq.

Salix Schimperi Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 21, PI. XIII, fig. 5, 1888.

Locality.—Cherry Creek, Crook County, Oregon. Collected by
Maj. Charles E. Bendire (U. S. Nat. Mus., No. 2595).

Salix Engelhardti Lesq.

Salix Engelhardti Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 17, PI. VIII, fig. 2, 1888.

Cassia phascolites f Ung. Lesquereux, idem., }>. 16.

It seems doubtful if this is correctly referred to Salix, l)ut as no new
material except a specimen to be mentioned ))elow has come to light,

it may be best to retain it as left by its author.

It was observed that the single example referred by Lesciuereux to

Cassia phaseolites f Ung. had a serrate margin, which would exclude it

from this genus, and a further comparison convinces me that it is

another leaf of Saliir ErujrllKUHUL It is a small leaf, not quite so

broad relatively in the upper part, but it has a base of the same shape,

the same serrate margin, and the same nervation as this species, and

is therefore referred to it. It becomes then the second known speci-

men of S. Engelhardti,
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LoeuUty.—Van Hoi-n's ranch, South Fork of John Day River, aliout

12 miles west of Mount Vernon, Grant County, Oregon. Collected

by Maj. Charles E. Bendire (U. S. Nat. Mus., Nos. 2455, 2589.)

Salix R^ana? Heer.

Salix RiEANA? Heer. Le.squereux, Pioc. U. S. Nat. Mus., Vol. XI, p. 17, 1888.

It is extremely doubtful if this is correctly identitied, as the speci-

men upon whicH it is based is very poor, Vjut as no other example has

been found it may remain a.s above. Little weight should be attached

to it, however.

Local/'ty.—Yan Horn's ranch, about 12 miles west of Mount Vernon,

(jrant County, Oregon. Collected b}^ Maj. Charles E. Bendire (U. S.

Nat. Mus., No. 2594).

Salix varians Goppert.

Salix varians (loppert. Lesquereux, Proc. U. S. Nat. Mus., Vol. XI, p. 17, 1888.

I regard thi.s identification as more or less doubtful. It is smaller

than the usual form of this species, although similar in size and

appearance to a leaf so determined by Heer" from Alaska. It is the

only example found.

Locality.—Van Horn's ranch, about 12 miles west of Mount Vernon,

Grant County, Oregon. Collected b}' Maj. Charles E. Bendire (U. S.

Nat. Mus., No. 2596).

Salix angusta A1. Br.

Salix angusta A1. Br. Lesquereux, Cret. and Tert. Fl., p. 247, PI. LV, fig. 6, 1883.

These are two narrow^ leaves that agree closely with the smaller

figures given by Lesquereux as above quoted. The locality is stated

to be " Oldfield claim, Oregon," but I have been unable to further

identify the place. The type specimen is preserved in the paleonto-

logical collection of the University of California (No. 1963), and the

leaves under consideration appear to be the same as the leaves from
this unknown localit}' in Oregon. It does not follow, however, that

they should be regarded as identical with all leaves that have been

referred to this species from other localities.

Locality.—Van Horn'.s ranch, about 12 miles west of Mount Vernon,

Grant County, Oregon. Collected b^^ Merriam's expedition ot 1900

(Mu«. Univ. Cal., Nos. 85, 87.)

Salix amygdal^folia Lesq.

Salix amygd.-efolia Lesq., Cret. and Tert. Fl., p. 156, PI. XXXI, figs. 1, 2, 1883

Proc. U. S. Nat. Mus., Vol. XI, p. 17, 1888.

Locality.—Van Horn's ninch, about 12 miles west of Mount Vernon,

Grant County, Oregon. Collected by Maj. Charles E. Bendire (U. S.

Nat. Mus., No. 2587).

an. Poss. Alask., p. 27, PI. II, fig. 8, 1869.
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Salix pseudoargextea n. ,sp.

PI. II, figs. 2-4.

Sapindus cmgustifolms Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 15, 1888.

Leaves of firm texture, lanceolate or narrowly ovate-lanceolate in

.shape, narrowed a})out e(inally to both base and apex; margin per-

fectly entire: petiole short, rather slender; midrib rather strong;

secondaries numerous, some 12 or 15 pairs, at an acute angle, thin and

nearly concealed in the substance of the leaf, camptodrome; finer

nervation not preserved.

I refer a large number of specimens to this form, among them one

that was identified by Lesquereux as Sapindits angustifoUus. They
are mainly small, narrow leaves from 4 to 6 cm. in length and from
1 to 1.5 cm. in width. The petiole is 5 mm. long, and, as stated

above, slender for the size of the leaf. This form has a close resem-

blance to the living Salix argentea.

Locality.—Mascall beds, Van Horn's ranch, about 12 miles west of

Mount Vernon, Grant County, Oregon, Collected by Knowlton and
INIei-riam, July, 11)01 (U. S. Nat. Mus., Nos. 8527, 8528, 8529).

Salix dayana n. sp.

PI. II, figs. 9, 10.

Leaves of firm texture, ovate-lanceolate or elliptical-lanceolate,

truncate or slightly heart-shaped at base, acuminate at apex; margin,

perfectly entire; petiole very short, stout; midril) thick; secondaries,

10 or 12 pairs, at an angle of al)out Ki'-, thin and obscure, cam})to-

drome, arching and joining well inside the margin; finer nervation not

retained.

I refer three examples to this form, two of which are here figured.

The smaller is 1.5 cm. long and 1.5 cm. wide, the larger 5.5 cm. long

and nearly 2 cm. wide. The petiole is about 2 mm. long.

Locality—Mascall beds, Van Horn's ranch, a))out 12 miles west of

Mount Vernon, Grant County, Oregon. Collected by Knowlton and

Merriam, July, l!»Ul (U. S. Nat. Mus., Nos. 8580, 8531).

Salix pekplexa n. sp.

PI. II, figs. 5-8.

Leaves of firm texture, obovate-lanceolate to elliptical-lanceolate

in shape, narrowed, often abrui)tly, to the petiole, rather o})tuse at

apex; margin entire; petiole short; midrib strong below, becoming
very thin above; secondaries numerous, 12 or 15 pairs, alternate, at a

low angle, parallel, effaced near the margin, but apparently campto-

drome; finer nervation obscure, but apparently producing very tine

areolae.
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This form i.s represented by a do^^en or more examples, among
which there is a considerable range in size. The smallest leaves

are only 2.25 cm. in length and 13 nnn. in width, while the larger

.are nearly 5 cm. in length and 1.75 cm. in width. The average size

is about 3.5 cm. in length and 1.75 cm. in width. The petiole is 5

or 6 umi. long.

This species is certainly similar in general appearance to certain

forms of Salix Behhiana^ a species now widely distributed throughout

the Rocky Mountain area.

Locality.—Mascall beds, Van Horn's ranch and vicinity, about 12

miles west of Mount Vernon, Grant County, Oregon. Collected by

Knowlton and Merriam, July, 1901 (U. S. Nat. Mus., Nos. 8521, 8522,

8523; 8524).
Salix mixta n. sp.

PI. II, figs. 11, 12.

Leaves coriaceous in texture, ovate-lanceolate or ovate-elliptical in

shape, slightly unequal-sided, subcordate or abruptly rounded at base;

margin finely and evenly serrate; midril) thick; secondaries numerous,

rather close, i)arallel, emerging at a low, almost right, angle, curving

upward near the margin, strongly camptodrome, or occasionally with a

secondary ]:)assing to the margin; when camptodrome arching well

inside the margin with fine nervilles passing to the teeth; nervilles

numerous, mainly broken, at an oblique angle; finer nervation form-

ing a very regular fine mesh.

This form is represented b}^ about a dozen examples, many of which

are quite perfect. The longest appear to have been about 8 cm. in

length and the smallest about 4 cm. The width is about 2 cm. The

petiole is not preserved in any case. The margin is uniformly serrate.

The secondaries are numerous, emerging nearly at a right angle on

one side of the leaf and an angle of 20^ or 30° on the other, all pass-

ing in the upper portion to an angle of about 45°. They are mainly

camptodrome, but occasionally one passes directly to the margin.

These leaves undoubtedly belong to Salix and are so close to certain

described forms that it is difficult to determine whether or not they

should be regarded as new.

Z(?C(2Z'%.—Mascall beds, Van Horn's ranch and vicinity, about 12

miles west of Mount Vernon, Grant County, Oregon. Collected l)y

Knowlton and Merriam, July, 1901 (U. S. Nat. Mus., Nos. 8525, 8526).

Salix sp. ? Knowlton.

PI. Ill, %. 1.

Salix sp., Knowlton in Merriam, Univ. Cal., Bull. Dept. Geol., Vol. II, No. 9,

p. 303. 1901.

A fragment that appears to belong to Salix. It is not sufficient to

settle its identity.

Locality.—Three and one-half miles south of Lone Rock. Collected

by Merriam's expedition of 1900 (Mus. Univ. Cal., No. 1343).
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Fiimil.v MVRICACPLE.

]\1yki("A okecjoniana n. tsp.

PI. Ill, fig. 4.

Leaf coriaceous, ovate-lanceolate, very unequal-sided at ))a.se, acumi-

nate at apex; margin coarsely toothed, the teeth upward pointing,

rather obtuse; petiole short, very strong; midrib strong, perfectly

straight; secondaries, some iO or 12 pairs, thin, arising at an angle of

about 45'-', straight, ending in the teeth; finer nervation obscure.

The very perfect example figured, Avith its counterpart, is all thus

far detected of this form. It is rather broadly ovate-lanceolate in

shape, cordate on one side at base and very oblicjue on the other side.

The ai)ex is acuminate. The length is 3.5 cm. exclusive of the petiole,

which is '4 nun. long, and the width is 1.4 cm. The margin is very

coarsely toothed.

This species is nearest to Myrica caUicompefolia Lesq.,'' found

abundiintl}^ at Elko station, Nevada, and Florissant, Colorado. It

difiers, however, in being relatively much shorter and broader, and
in having much larger teeth, which are obtuse rather than flat and

acute. The petiole is also relatively shorter and thicker.

Locality.—White hill, one-half mile east of original Van Horn's

ranch locality. Collected by Knowlton and Merriam, July, 1901

(U. S. Nat. Mus., No. 8532).

Myrica? personata n. sp.

PI. Ill, fig. 2.

Mykic.\ n. sp., Knowlton in INIerriam, Univ. Cal., Bull. Dept. Geol., Vol. IT No. 9,

p. 290, 1901.

Leaf membranaceous, narrowly lanceolate in shape, wedge-shaped

at base and apparently acuminate at apex; margin coarsely and sharply

serrate; midrib very thick, straight; secondaries numerous, about 16

or 18 pairs, alternate, emerging at a low to nearly an angle of 45° in

the upper portion of the blade, somewhat curving upward and ending

in the teeth, occasionally forking before passing to the teeth; nervilles

strong, percurrent, at right angles to the secondaries; finer nervation

producing rectangular areas.

The example figured unfortunately lacks portions of l)oth base and

apex, but it is the only fragment thus far obtained. It was apparently

a))out 8 or 9 cm. long and is exactly 2 cm. wide. It appears wholly

unlike anything previously described from this area.

Locality.—One-half mile northeast of Fossil, Gilliam Count}',

Oregon. Collected by Merriam's party of 1900 (type No. 924 in Mus.

Univ. Cal.).

aCret. and Tert. Fl., p. 140. PI. XXVI, figs. 5-14.

Bull. 204—02 3
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Family J UGLANDACE^E.

JuGLANS RUGOSA Lesq.

Ji'GLANS RUGOSA Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 22, 1888.

Represented by two frag-ments that are more or less obscure and

doubtful. There is also a single fragment obtained by the expedition

of the University of California of 1900.

Zocallty.—Chewy Creek, Crook County, Oregon. Collected by

Maj. Charles E. Bendire (U. S. Nat. Mus., No. 2489) and by Merriam's

party of 1900 (Mus. Univ. Cal., No. 188).

JUGLANS ? BeNDIREI U. Sp.

PI. Ill, flg. 3.

Ilexf hmgifoJia Heer. Lesquereux, Proc. U. S. Nat. Mus., Vol. XI, p. 21, 1888.

Leaflet coriaceous in texture, lanceolate, apparently wedge-shaped at

base and acuminate at apex; margin irregularly and rather obscurely

toothed; midrib very thick, straight; secondaries numerous, rather

close, about 2<» pairs, alternate, at an angle of about 45^, somewhat

arching upward, camptodrome, arching near the margin and each

joining the one next above by a thin branch, with their nervilles on

the outside passing to the marginal teeth; nervilles numerous, percur-

rent, at right angles to the secondaries; finer nervation producing a

close areolation.

This particular specimen, as noted above, was referred to Tle.r longi-

folia Heer, a species from the Miocene of Piedmont, but a com-

parison with the figure given by Heer shows that it is undoubtedly

different. Tne original seems to have been a much shorter leaf, and

while the Oregon specimen resembles it in a general way, there are

important differences. The teeth are different, the secondaries more

numerous, and the finer nervation is of a totally different character.

The question of the proper generic reference of this leaf or leaflet

is an open one. It is not greatly unlike things that have been vari-

ously referred to Ilex, Quercus, and Juglans, but on the whole .seems

to have closest relationship with the latter. It will, however, need

more and lietter material to settle the matter detinitely.

Local if I/.—Chewy Creek, Crook County, Oregon. Collected by

Maj. Charles E. Bendire (U. S. Nat. Mus., No. 8545, on same stone

with 2424).

Juglans Schimperi^ Lesq.

Juglans Schimpeki Lesq., Tert.- Fl., p. 287, PL LVI, ligs. 5-10, 1878.

A single example that seems to lie identical with this species, 3"et as

the specimen is broken and is the only one, 1 have preferred to ques-

tion it.

LocaUti/.—Bridge ('reek. Grant County, Oregon. Collected by

Merriam's expedition of 1900 (Mus. Univ. Cal., No. 190).
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JUGLANS ACUIMINATA^ Al. Br.

PI. ITT, %. 5.

JuGLANs ACUMINATA? Al. Br., Neues Jahrb., 1845, p. 170.

The Bendire collection contains a sing-lc example that was referred

b}' Lesquereiix to this species. It does resemble this, but may not be

the same.

LocaJiti/.—Brido-e Creek, (Irant County, Oreo-on. Collected by

Maj. Charles E. Bendire (U. S. Nat. Mus., No. 8006).

JuGLANS CRYrXATA n. sp.

PL VI, figs. 4, 5.

Leaflets membranaceous, broadly lanceolate, narrowed and unequal-

sided at base, apparantly acuminate at apex; margin denticulate

throuo'hout. the teeth short, rather blunt; midrib very thick; second-

aries numerous, 15 or more pairs, thin, alternate, close below, more
remote above, mostly camptodrome and sending line branches from
the outside to the teeth; nervilles mainly percurrent and at right

angles to the secondaries.

This form is represented by three leaflets, none of which is quite

perfect. The largest, which is not figured, was probably about Itt cm.

long and is 5 cm. wide at a point evidently some distance above the

middle. The one next in size, shown in lig. 4, was 18.5 cm. long and

is 3.5 cm. wide. The smallest one, shown in tig. 5, is about 10 cm.

long and a little more than 2.5 cm. in width. Neither l)ase nor apex

is preserved in any case.

This species appears to find its greatest afiinity with Juglans Crossii

Knowlton," from Green River, Wyoming, and other localities. The
leaflets, however, are smaller, relatively narrower, less unequal-sided,

and are toothed on both sides.

Locality.—Bridge O-eek, Oregon. Collected by Merriam's expe-

dition in 1900. Types in Mus. Univ. Cal., Nos. 2502, 2503.

Juglans, nut of.

This is clearly a nut of Juglans, but the specimen is not well enough

preserved to permit of specific determination. Lesquereux, through

whose hands this specimen once passed, was inclined to identify it

doubtfully with J. troglodytaruin Heer,* but it seems best not to ven-

ture giving it a name at present.

Locality.—Bridge Creek, Grant County, Oregon. Collected by

Maj. Charles E. Bendire (U. S. Nat. Mus., No. 8492).

"Cat. Oret. and Tert. PI. N. A., p. 122. 18,S«.

(' Fl. Tert. Helv., Vol. Ill, \>. 92, PI. CXXVII, fig. 4.3, 185'.l.
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flUGLANS CRASSIFOLIA II. sp.

PI. IV, %. .3.

Juglans n. sp., Knowlton in Merriaiii, TJniv. Cal., Bull. Dept. Geol., Vol. II, No. 9,

p. 303, 1901.

Leaflets thick in texture, lanceolate-acuminate in shape, rather

abruptly narrowed at base; niaro-in perfectly entire; niidril) thick,

rather strong; secondaries 9 to 12 pairs, strong, mainly alternate, at

an angle of about 45°, much curving upward, camptodrome, passing

near the margin and often joining the one next above; finer nervation

nearly or quite obsolete.

This species is represented by a large number of leaflets, all more

or less broken, jDreserved in a tangled mass on two or three pieces of

matrix. The length is from 9 to 11 cm. and the width about 2.5 cm.,

with occasionally one somewhat smaller.

The affinity of this species is undoubtedly with certain of the forms

of J. Selirmper'h Lesq.," of the Green River group, being of the same

size and shape as the figures quoted above, but different in having a

less number of secondaries and a distinct finer nervation. These

species are closel}^ related and a larger series might show them to be

identical.

Loadlti/.—Three and one-half miles south of Lone Rock, Gilliam

County, Oregon. Collected by Merriam's expedition of 1900 (Mus.

Univ. Cal., Nos. 1326-1331).

Juglans oregoniana Lesq.

Juglans oregoniana Lesq., Foss. PL Aurif. Gravel, p. 35, PI. IX, fig. 10, 1878.

Rhus Bendlrel Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 15, 1888. (The small leaflet

described.)

Juglans hesperia Knowlton, Eighteenth Ann. Kept. U. S. (ieol. Survey, Pt. Ill, p. 723,

PI. XCIX, fig. 8, 1898.

This species was described by Lesquereux in his Flora of the Aurif-

erous Gravels. As to the localit}" whence the type specimen came he

says: "On soft laminated clay with AraliaWhit?ieyi, evidently of the

same age as the Chalk Bluffs of California, without definite localitj'^

but Oregon." From these remarks it has been assumed that the speci-

men actually was from the Auriferous gravels, and that the label on it

was wrong. Fortunately this type is preserved in the paleontological

collection of the University of California (No. 179S), where I recently

had opportunity of seeing it. It was at once seen that it was on the

characteristic matrix of the Van Horn's ranch locality, and indeed the

obscure labeling on the back of the specimen so indicates.

Jn both the older and more recent collections from Van Horn's

ranch and vicinity I find a number of specimens, which I refer with

aTert. Fl., p. 287, PI. LVI, fig. 6, 1878.
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little hesitation to Jtu/lanx ovccjoiiiana. Most of them are smaller than

the t3'pe, being- often only 7 cm. long and 2.5 cm. wide, ulthouoh occa-

sionally there is one that approaches it in size. In shape, marginal

teeth, and nervation they are practically identical.

In 18S8 Lesquereux" estiiblished \n^ Elmi^ Jicndirt! on two speci-

mens, one of which is figured and is to be taken as the t3^pe of the

species. Regardino- the other he says: "To these I refer a small

oblong-lanceolate leaflet, rounded in narrowing rapidly to the point of

attachment, very short petioled, with small teeth and areolation iden-

tical. '' This specimen (U. S. Nat. Mus., No. 2582) is identical with

certain of the smaller leaflets of Juglans oregoniana^ and is referred

to it.

In my paper on the plants of the Payette formation of Idaho 1

ventured to describe,'' under the name of Juglans hespet'ia^ a fine, large

leaflet. Attention was called at the time to the fact that it was ver}^

close to, if not identical with, Juglans oregoniana. Since that time I

have again gone over the Pa3^ette material and have decided that the

difl'erences are not sufficient to warrant keeping them separate.

Locality.—Van Horn's ranch, about 12 miles west of Mount
Vernon, Grant County, Oregon. Type in Mus. Univ. Cal. collected

by C. D. Voy. Obtained by Maj. Charles E. Bendire (U. S. Nat. Mus.,

No. 2582), Merriam's expedition of 1900 (Mus. Univ. Cal., No. 891),

and by Knowlton and Merriam, July, 1901 (U. S. Nat. Mus., Nos. 9049,

9050, 9051). One mile northeast of Belshaw's ranch. Collected by
Knowlton and Merriam, July, 1901 (U. S. Nat. Mus., Nos. 9043-9018).

Two miles southeast of Marsh post-office, Boise County, Idaho (U. S.

Nat. Mus., No. 8290).

HiCORIA? OREGONIANA n. Sp.

PI. V, figs. 3, 4.

HicoRiA n. sj)., Knowlton in Merriam, Univ. Cal., Bull. Dej)!. Geol., Vol. II, No. 9,

p. 289, 1901.

Leaflets subcoriaceous in texture, ovate- lanceolate, obtusely wedge-

shaped and slightl}^ unequal-sided at base, acuminate at apex; margin

finely serrate, the teeth short, sharp; midrib thin, straight; secondaries

numerous, about fifteen pairs, alternate and at somewhat irregular dis-

tances, thin, arising at various angles (l:5°it) and considerabl}^ arching

upward, craspedodrome, ending in the marginal teeth; nervilles num-
erous, thin, percurrent, about at right angles to the secondaries; finer

nervation perfect, forming a fine, irregular network.

This is represented at present b}' two examples. One is 13 cm. long

and (! cm. wide, and the other is 12 cm. long and 5 cm. wide.

oProc. X\ S. Nat. Mus., Vol. XI, p. 15, PI. IX, fig. 2.

('Kiglitoeiith Atm. Kept. U. S. Geol. Survey, Ft. Ill, p. Tl'i, PI. XCIX, fig. S, 1898.
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Locdliiii.—Cherrv (hvok, Crook ('oiinty, Oregon, collcctod by Mcr-

riiinr.s expedition in 11>00 (type in Miis. Univ. Cal., No. 172. Addi-

tional specimen, No. 11>0).

HiCORIA sp?

PL V. tijr. -'.

The sing-le fragment iigured is all that was found of this form.

Lesquereux would call it Hicoria {Carya) eleeno!d('>< (Ung.) Knowlton,

})ut it seems too small a fragment on which to base a specific deter-

mination.

Locality.—Bridge Creek, Grant County, Oregon. Collected by

Maj. Charles E. Bendire (U. S. Nat. Mus.," No. 2978).

HicoRiA EL^NOIDES (Unger) Knowlton.

HicoRiA ELiENoiDEs (Ungcr) Knowlton, Cat. Cret. and Tert. PI. N. A., p. 117, 1898.

Cnrya elxnokle^ (Unger) Heer. Lesquereux, Proc. U. S. Nat. Mus., Vol. XI, p. 18,

1888.

A single example that may ])e this species. It is oblong in shape,

2.26 cm. in long, and 1.5 cm. in short, diameter.

Locality.—Van Horn's ranch, about 12 miles west of Mount Ver-

non, Grant County, Oregon. Collected by Maj. Charle-s E. Bendire

(U. S. Nat. Mus., No. 2446).

Family BETULACE^.

Carpinus betuloides linger.

Carpinus BETULOinES Unger.

Locality.—Bridge Creek, Oregon. Collected by Maj. Charles E.

Bendire (U. S. Nat. Mus., No. 8487).

Carpinus grandis? Unger.

Carpinus GEANDis Unger. Lesquereux, Proc. U. S. Nat. Mus., Vol. XI, p. 18, 1888.

Carpinus pyramidalis (G<")pp. ) Heer. Lesquereux, idem, p. 18, 1888.

The collection contains two specimens that are referred as above by

Lescj(uereux, but they are rather obscure, one being without margin,

and I have hesitated to recognize these species. They agree fairly

well with C. gra?idis and ma}^ stand under this species until further

material can be obtained.

Locality.—Mascall beds. Van Horn's ranch, Oregon. Collected by

Maj. Charles E. Bendire (U. S. Nat. Mus., Nos. 2439, 2440).

CoRYLUs MacQuarrii (Forbes) Heer.

CoRYLUs MacQuarrii (Forbes) Heer, Urwelt d. Schweitz, p. 321, 1865; Fl. Foss.

Alask., PI. IV, figs. 1-8, 1869; Newberry, Later Extinct Floras, PI. XLVIII,
fig. 4, 1898.

Among the large amount of material from Bridge Creek, I have seen

but two imperfect examples that should be referred to this species.
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One of lli(\sc \v:is li^urcd by Newljcrry in liis Latci- Extiiu-t Floras

(PI. XLVIII, tio;. 4) and the original is preserved in the United States

National Musouni (No. TOTO), l)ut no mention is made of the fact in

the body of that work, although this information is given on the l)ack

of the specimen itself.

The other example was detected among the recent collections made
by the University of California and is in its museum. Both of these

specimens agree perfectly with the figures of this species given by

Heer in his Floi'a Fossilis Alaskana (PI. IV). There can be no ques-

tion of their identity.

Loadlty.—Bridge Creek, Oregon. Collected by Rev. Thomas Con-

don (U. S. Nat. Mus., No. 7<»T(5)and by V. V. Osmont (Mus. Univ. Cal.,

No. 2504).

Betiila nhyrEROMORPiiA n. sp.

PI. Ill, ligs. 6, 7; PI. V, lifT. 1.

Populuft pofymorpha Newb., in part, Proc. U. S. Nat. Mus., Vol. V, p. 506, 1S83;

Later Extinct Floras, p. 50, PI. XLVl, fig, 3; PI. XLVII, ligs. 4, <S; PI. XLIX,
fig. 4, 1898 (not other figures).

Leaves of firm or subcoriaceous texture, ovate, elliptical, or very

slightly elliptical-obovate in general outline, from very obtusel}^ wedge-
shaped to truncate or o])scurely heart-shaped, and often unequal-

sided bas(\ obtusely acuminate at apex; petiole usually strong,

one-half or less the length of the Ijlade; margin usuall}^ coarsely and
unequally dentate or sometimes doubly dentate, the teeth mainl}-

obtuse, occasionally acute; midrib rather thick, especially in the lower

part of the ])lade; secondaries 7 to U pairs, usually strong, the two or

three lower pairs close together and at a lower angle than the others;

upper ones at an angle of about 4.5'^, often spreading and slightly

curved downward, all craspedodrome and ending in the large teeth,

and often with several branches on the lower side which pass to

smaller teeth; nervilles numerous and strong, both percurrent and
l)roken, approximately at right angles to the secondaries; finer nerva-

tion producing an irregular areolation.

This form is the most abundant one in the collections and is repre-

sented l^y hundreds of examples. They are in general small leaves,

ranging in length from 4.5 to 7 cm., and average length being al)out

5 cm. In width they range from 2.5 to 5 cm., the average being per-

haps a little more than 8 cm. Only occasionally is one noted that is a

little smaller than the above dimensions (cf. Newberry, Later Extinct

F'loras, PI. XLIX, tig. 4). The variation in shape, margin, etc., is

well shown in the figures quoted and in the examples here figured.

It is with much hesitation that I venture to found this species; not,

indeed, from lack of sufficient material, but rather from embarrass-

ment of I'iches. Lesquereux, through whose hands nuich of this

matei'ial has jwssed. would separate them not only into many species
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but into several genera (Quercus, Alnus, Betula, Carpinus, etc.), while

Newberr}', judging from what be actually did, would coni])ino them
all under his Pojmlus 2>olyniorphu . I can not l)elieve that they ))elong

to Populus. The only living species with which it i,s reasonable to

compare them is Populus alha^ which has, it is true, very variable

leaves, but they seem of a different type and generically unlike the

ones under consideration. I have, therefore, broken up Newl)erry"'s

Populus p)olyriiorplia^ placing certain of them under this form. If

Newberry's elastic species was maintained it would be polymorphous

enough to include them all, but I do not think it will adequately rep-

resent the facts to do so.

In regard to Lesquereux's point of view, it may be said that if

extreme examples were selected it might seem logical to call them

species, ))ut when the whole are grouped together it is found absolutel}''

impossible to draw any satisfactory line between them. Take, for

example, the question of shape. The narrowest possible form may
be unlike the broadest form, j^et every step between them can be found.

So, also, from the specimens with a wedge-shaped base to those with a

a truncate base, and still farther to those with a markedly inivquil-

ateral base, there are gradual steps. In the matter of nervation, how-

ever, there are onl3"comparativelyslight differences, yet even here the

variations are all connected.

The form most nearly related to this is B. heterodonta Newb., from

which it is sometimes almost impossible to separate it. In general,

the latter species has much larger leaves, with coarser toothed margins

and a more markedly inaequilateral base. Yet these differences come
so near l)reaking down that it is sometimes difficult to say where a

particular specimen shall go.

Locality.—Bridge Creek, Oregon. Found a))undantly in all collec-

tions (U. S. Nat. Mus., Nos. 8481, 8482).

Bj:TULA HETERODONTA Ncwb.

Betula heterodonta Newb., Proc. U. S. Nat. Mus., Vol. V, p. 508, 1883; Later

Extinct Floras, p. 64, PI. XLVI, figs. 1-4; PL XLV, figs. 1, 6, 1898.

As stated under the preceding species, it is almost impossible to dis-

tinguish certain of the forms of this species from that.

Locality.—Bridge Creek, Oregon. Collected by Rev. Thomas Con-

don (U. S. Nat. Mus., No. 7071) and" Maj. Charles E. Bendire (U. S.

Nat. Mus., No. 8483).

Betula Bendirei n. sp.

PI. IV, fig. 2.

Leaf membranaceous in texture, nearly circular in outline, abruptly

I'ounded below to a nearl}' truncate base, rounded similarly above to
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a very short obtusoh'afuminate apex; maroMii rather coarsely toothed,

most of the teeth, but especially those on the lower half of the blade,

with several smaller teeth; midrib rather thick, straight; secondaries

about 9 pairs, opposite below, becoming subopposite above, the two

lower pairs emerging at an angle of a])out 20", others about 45°, all

craspedodrome and ending in the large teeth, often with one or two

branches on the lower side, which pass to smaller teeth; nervilles thin,

mainly percurrent and oblique to the secondaries; tiner nervation pro-

ducing a minute network,

I have ventured to describe this species on the single example

figured. It is a little more than 4.5 cm. in length and is 4 cm. in width.

As may be seen, it is a very perfect and symmetrical leaf, n(>arly cir-

cular in outline, with rather coarseh', dou))ly dentate margins.

Among living forms this is perhaps closest to Betxda occidentalis

Hooker, which is now found in the same general region. It has the

same shape and nervation, but differs slightl}^ in the marginal denta-

tion. It is also quite similar, except as regards the margin, to certain

forms of B. jx/pijr/fera Marshall.

Among fossil forms it has a number of evident affinities. From
B. heteroiiiorpha it differs in being nearly circular in shape, with an

equal base and regularly spaced secondaries.

Locality.—Bridge Creek, Oregon. Collected b}^ Maj. Charles E.

Bendire (U. S. Nat. Mus., No. 8485).

Betula angustifolia Newb.

Betcla AXtiUSTiFoi.iA Newl)., Proc. U. S. Nat. Mus., Vol. V, p. 508; Later Extinct

Floras, p. 63, PI. XLVI, tig. 5; V\. XLVII, fig. 5, 1898.

A large number of leaves of this species are present in every col-

lection from this locality.

Locality.—Bridge Creek, Oregon. Collected l)y Rev. Thomas Con-

don (Types, U. S. Nat. Mus., Nos. 7074, 7075).

Betula? uayana, n. sp.

PI. IV, fig. 4.

Leaf small, membranaceous, ovate-cordate, obtuse at apex; margin

very coarsely toothed; midrib thin; secondaries thm and obscure,

about four pairs, alternate, ending in the larger teeth; finer nervation

producing a very fine network.

A single leaf only. The length is 2 cm. and the width 1.5 cul

Locality.—Mascall beds, Van Horn's ranch, Oregon, about 12 miles

west of Mount Vernon, Grant County, Oregon, Collected by Knowl-

ton and Merriam, July, 1901 (U. S. Nat. Mus., No. 8535).
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AlATS CAIM'INOIDES LoSCj.

AliMs tAKi'ixV()iJ)KS Les(j., Cret. and Tert. Fl., p. 1*4:!, 1*1. L, lig. 1 1; 1*1. J J, lif^.s. 4, 4%
5, 1883.

All collections from Bridge Creek contain a large number of leaves

of this species, which has been well described and figured by Lesquereux.

Locality.—Bridge Creek (types in Mus. Univ. Cal., No. 1759, ligs.

-i, 4''; 1764, fig. 5). One and one-half miles east of Clarnos Ferry.

Collected by Merriam\s expedition of 1900 (Mus. Univ. Cal., Nos. 931.)

One-half mile northeast of Fossil. Collected by Merriam\s expedition

of 1900 (Mus. Univ. Cal., Nos. 923, 928).

Alnus sekrulata fossilis Newb,

Alnus serrulata fossilis Newb., Later pyxtinct Floras, \>. Cy6, PI. XLVI, fig. 6, 1898.

The example figured b}" Newberry as the type is the only one that

has thus far been found, with the exception of a single somewhat doul)t-

ful example obtained by the University of California.

LocdJity.—Bridge Creek, Grant County, Oregon. Collected by
Eev. Thomas Condon (U. 8. Nat. Mus., No. 7091).

Alnus macrodonta, n. sp.

PL IV, fig. 1.

Leaf of firm texture, ovate-cordate in shape, abruptl}' rounded be-

low to a heart-shaped base and narrowed above to an apparently

obtusely acuminate apex; margin coarsely and irregularly dentate,

the teeth all obtuse; midrib thick, especially in the lower half of the

blade; secondaries about 9 pairs, the two lower pairs sub-opposite and

at a right angle, other secondaries at varying angles and distances,

all more or less curving upward, craspedodrome and often with several

branches in the lower side, which pass to marginal teeth; nervilles

numerous and prominent, usually percurrent and rather oblique to the

secondaries; finer nervation producing a copious, irregularly ([uadran-

gular network.

This species is based on the single example figured. It lacks, as

may be seen, a consideraVde portion of one side and all of the apex.

It is broadly ovate, with abruptly truncate, heart-shaped l)ase and

coarsely dentate margin. The length was about 7 cul and the width

about 5.5 cm.

Locality . — ^v'x^^Q Creek, Oregon. Collected by Maj. Charles E.

Bendire (U. S. Nat. Mus., No. 8551).

Alnus sp?, fruit of, Newb.

Alnus sp?, fruit of, Newb., Later Extinct Floras, p. 67, PI. XLVI, fig. 7, 1898.

Locality.—Bridge Creek, Grant County, Oregon. Collected l)y

Rev. Thoma.s Condon (U. \\. Nat. Mus., No. 7093).
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Ai>Ni's Kkkki.'stkimi ^ ((lopp. ) I'nijjci'.

Alms Kkkiohstkinmi ((iopj). ) lii<;tT. Lescincreiix, I'loc V. S. Nat. Muh., VdI. XI,

J). 18, 18S8.

A siiiolc* cxiimplo hiiviiii4' no portion of tlic mariiin pivsci'vod. It is

I'oftMTcd witii hesitation to this species.

Locality.—Van Horn's ranch, about 12 miles west of Mount Vernon,

Grant County, Oreg-on. C'ollected ])v Maj. Charles E. Bendire (U. S.

Nat. Mus., No. 241 U).

Family FAGACE.^.

Fagus? sp.

F.vdis CASTAN'E.i'^Foi.iA Tnger. I^cscnicicux, Troc. V. S. Nat. ^lu.s., Vol. XT, p. 18, 1888.

This determination was based on a single fragment of the lower por-

tion of a leaf. It is doubtful even whether it belongs to Fagus, and

can have no value in iixing the age of or atl'ording a stratigraphic

mark for these beds.

Locality.—Van Horn's ranch, about 12 miles west of Mount Vernon,

Grant Count}', Oregon. Collected ])y Maj. Charles E. Bendire (U. S.

Nat. ]\Ius., No. 246()).

QUERCUS FURCINERVIS AMERICANA Kuowltou.

QcERCus FURCiNKHVis AMERICANA Knowltoii, Cat. CVet. and Tert. PI. N. A., p. 192,

1898.

QuercuH furcinerins (Rossm.) Xing. Lesquereux, Proc. U. S. Nat. Mus., Vol. XI,

p. 22, 1888.

This is not the European form, and is best indicated })y the ^•arietal

name given abo\'e. This determination is leased solely on a part

of the middle portion of a single leaf, which is verv similar indeed

to Castanea pulehella Knowlton" from Lower Miocene Ix'ds in the

Yellowstone National Park.

Locality.—Cherry Creek, Crook County, Oregon. Collected Ijy

Maj. Charles E. Bendire (U. S. Nat. Mus., No. 2554).

QUERCUS^ sp,

PL VIIT, fig. 4.

Leaf very thick, narrowly o))ovate, o])tusely wedge-shaped at base

(apex d(\stroyed); margin entire l)elow, pro])a})ly toothed al)Ove;

midrib very thick, especially below, secondaries also strong, or 7

pairs, alternate at an angle of about 45^, a pair near the middle of the

blade largest, with strong outside branches, pro})ably ending in lobes

or teeth; nervilles veiT strong and deeply impressed, both broken and

percurront; liner venation producing large areas.

<' Moil r. S (icol Survey, Vol. XXXII, I't. II, p. 702, PI. LXXXVIl, fig. 1.
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A .sing'le broken spociuien is all that I now refer to this form. It

was clearly a large thick leaf, with prominent deeply impressed ner-

vation. It is entire in the lower portion, but from the size and

disposition of the secondaries in the middle of the blade it was appar-

ently lobed or toothed above. Its length was about 12 cm. and the

width about 6.5 cm. It is doubtfully referred to Quercus.

Locality.—Cherry Creek, Crook County, Oregon. Collected by

Knowlton and Merriam, July, 1901 (U. S. Nat. Mus., No. 8555).

Quercus paucidentata Newb,

QuERcrs PAUCIDENTATA Ncwb., Proc. U. S. Nat. Mus., Vol. V, p. 505, 1883; Later

Extinct Floras, p. 76, PL XLIII, fig. 1, 1898.

It is with some misg'iving that this species is permitted to stand. It

is based, as Newberry says, on a single example,, the onlj^ one ever

found. It is in all probability a large leaf of Q. affinis^ but rather

than complicate matters by combining forms without sufficient material

I have preferred to keep it distinct.

Locality.—Bridge Creek, Grant County, Oregon. Collected by Rev.

Thomas Condon (U. S. Nat. Mus., No. Y059).

Quercus drymeja linger.

Quercus drymeja linger. Lesquereux, Cret. and Tert. Fl., p. 245. PI. LTY, fig. 4,

1883.

Lesquereux has figured a single leaf of this form, and the Bendire

collection contains another example. Neither of these is perfectly

preserved, but they seem to difl'er from other allied forms. It may
be, however, that they are ver}^ large leaves of Q. consimilis Newb.

Locality.—Bridge Creek, Grant County, Oregon. Collected by
Maj. Charles E. Bendire (U. 8. Nat. Mus.,^Nos. 9231, 9328).

Quercus simplex Newb.

Quercus simplex Newb., Proc. U. S. Nat. Mus., Vol. V., p. 505, 1883; Later Extinct

Floras, p. 78, PI. XLIII, fig. 6, 1898.

As stated by Newberry the collections from Bridge Creek always

contain a large number of leaves of this species. They are of the same

size and shape as leaves of Q. consimiUs, and only differ in being

entire margined, and Newberry questioned as to whether they might

not be only a varietal form of that species. As none of the specimens

that have passed under my observation show any such gradation, it

may be taken as estal)lished that they are distinct.

Locality.—Bridge Creek, Grant County, Oregon, collected by Rev.

Thomas Condon (U. S. Nat. Mus., No. 7058a) and Maj. Charles E.

Bendire (U. S. Nat. Mus., Nos. 9219, 9227, 9238, 9249, 9252, 9264,

9283, 9289, 9295, 9300, 9302, 9312, 9316, 9332, 9336, 9369, 9380, 9383).

Officer's ranch, lower end of Butler Basin. Collected by Dr. John

C. Merriam, July 22, 1901 (IT. S. Nat. Mus., No. 9210).
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QuEKCUs AFFiNis (Newb.) n. coinl).

Frcutinnx dUbm Newlj., Proc. U. S. Nat. Mus., Vol. V, p. 510, 1883; I>ater Extinct

Floras, p. 127, Vol. XLIX, fig. 5, 1898 (1899).

QuercHs fiircmerviit Ropsm. Les(]uoreux, Crot. and Tort. Fl., p. 244, PI. LIII, fiujs. 10-

12, 1883.

Querent Breveri Les(|., idoni,
i>.

24(>, I'l. LIV, i\g. i) (not other figun-n described as

Q. Breweri) 1883.

This species canu' first into the liands of Dr. NcAvhorry and was called

bv him Fra.i'inuK <(jfin!i<. He appears to have noticed oidy a siiij^de

example, namely, the one made the type, yet there is a larger leaf on

the same piece of matrix. A little later a jumiber of similar leaves

from the same locality were studied by Lesquercux and by him identi-

fied with Qwrcdxfurehiervis of Rossmassler, and his own Q. Bi'eweri

(See synonymy above).

As Newberry well states, there is a strong reseml)lance between his

leaf and the living Fraxinus ainericana, yet in })lacing it h}' the side

of the figures given ])y Lesquereux there can be no doubt that only

one species is represented, and moreover that this is much more like

Quercus than Fraxinus. This view is further strengthened b}' the

finding of additional leaves in later collections. It is therefore clear

to my mind that they are oak leaves, and I have placed them under
Quercus.

It now remains to explain the selection of the specific name for these

leaves. Newberry's Ff'a,el)ius afinis v/as published March 21, 1883,

whereas Lesquereux's volume, as pointed out on page 12, could not

have been issued until late in 1883 or more probably not until some-

time in 188-1. Newberry, therefore, clearly has prioritv. Now, if

either of Lesquereux\s references of these leaves to species of Quercus

was valid, it would simply be necessary to transfer Fraxin us affinis

to the one selected, but in m}- opinion they are not. I do not think

that the leaves referred to Quercus furcinervis^'' are the same as Ross-

massler's species, and, obviously, the leaf called Quercus Breweri^ is

not the same as the others with which it is associated, and is identi-

cal with the one on the preceding plate. On these grounds I have

retained Newberry's specific name because it is the oldest, and I have

placed them under Quercus because I consider them to be oak leaves.

Locality.—Bridge Creek, Grant County, Oregon. Collected by

Rev. Thomas Condon (U. S. Nat. Mus. No. 7125). Type of tig. 9,

op. cit, is in Mus. Univ. Cal., No. 177-1.

Quercus consimilis Newb.

Quercus consimiliis Newb., Proc. U. S. Nat. Mus., Vol. V, p. 505, 1883; Later Extinct

Floras, p. 71, PI. XLIII, figs. 2-5, 7-10, 1898.

This species is very al)iuidant in the collections from Bridge Creek,

and is well characterized and figured by Newberry. It is closely allied

<t Lesquereux, Cret and Tert. Fl., PI. LIII, hgs. 10-12.

ft Idem, PL LIV, fig. 9.
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to Q. Breimri hesq., but can be readily distinguished by being shorter

and relatively luueh broader,

A single bi'oken leaf was found by Merriain at Officer's ranch, in

the lower end of Butler Basin.

Local'dij.—Bridge Creek, Grant Count}^, Oregon. Collected by

Rev. Thomas Condon (U. S. Nat. Mus., Nos. 7048, 7050, 7057, 7063,

7070) and Maj. Charles E. Bendire (U. S. Nat. Mus., Nos. 9230, 9235,

9239, 9247, 9251, 9259, 9261, 9271, 9276, 9280, 9282, 9287, 9305, 9311,

9321, 9329, 9333, 9337, 9342, 9344, 9347, 9351, 9362). Officer's ranch,

lower end of Butler Basin. Collected liy Merriam, July 22, 1901

(U. S. Nat. Mus., No. 9209).

QuERCus Breweri Lesq.

QuERCus Breweri Lesq., Cret. and Tert. Fl., p. 246, PI. LIV, figs. 5-8 (non fig. 9),

1883.

Some years ago, when preparing the manuscript for ni}^ Catalogue

of the Cretaceous and Tertiary Plants of North America, I was led

from a casual examination of the figures to refer this species to Q. con-

similis Newb. and Q. paucidentata Newb. Since that time I have

found the long narrow leaves of Q. Breweri in the vicinitv of Ashland,

Oregon, and I have also gone carefully over the abundant material

from Bridge Creek, which contains a number of finely preserved leaves,

and I am now inclined to regard them as distinct from Q. conshnllls.

They are undoubtedly close to this species, yet differ in being much
longer and narrower. They can be readily distinguished. I have seen

and examined the types of this species in the University of California,

and I am the more convinced that it is distinct.

Locality,—Bridge Creek, Grant County, Oregon. Collected by

Rev. Thomas Condon (U. S. Nat. Mus., No. 9345), by Maj. Charles E.

Bendire (U. S.Nat. Mus., Nos. 9218, 9224, 9277, 9294, 9322, 9331,

9345, 9352), and by F. H. Knowlton. Types in Mus. Univ. Cal., Nos.

1761, 1762, 1763.

^

QuERCUs PSEUDO-ALNUS Ettiugshauscn.

QuERCus PSEUDO-ALNUs Ettingshauseu. Lesquereux, Cret. and Tert. Fl., p. 244, PI.

LIII, figs. 1-7, 1883.

Populxs poli/morpjia Newb., in part. Later Extinct Floras, p. 50, PI. XLIX, fig. 7,

1898.

Under the above name Lesquereux has figured a number of leaves

from Bridge Creek. Thej'^ differ considerablv among themselves, yet

may well belong to a single polymorphous species. Nearly all the

forms are abundant in any collection from this locality.

The leaf figured by Newberry as Populuspolyinorpha (loe. cit., fig. 4)

is certainh' the same as fig. 6 of PI. LIII in the Cretaceous and Ter-

tiary Flora, and 1 have placed it under this species as determined by

Lesquereux. It is one of the most abundant forms in all collections.
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Locality.— Bridjifc Creek, Oreoon. Colloctcd by Rev. Thomas Con-

don (U. S. Nat. Mu.s., No. TUol) and Maj. Charles E. Bcndire (U. S.

Nat. Mils., Nos. 9229, 9250, 9253, 9266, 9274, 9292, 9307, 9309, 9317,

9319, 9326, 9334, 9343, 9355, 935S, 93«)5, 93r)8, 9372, 9374). Types of

original American ligured specimens in Mus. Univ. Cal., lig. 1, No.

1767; fig. 2, No. 1768; fig. 3, No. 1769; fig. 4, No. 1770; fig. 5, No.

1771; fig. 6, No. 1772; fig. 7, No. 1773. Ofiicer's ranch, lower end

of Butler Basin. Collected by Dr. John C. Merriam, July 22, 1901

(U. S. Nat. Mus., No. 9204).

QUERCUS OREGON:ANA. n. Sp.

PI. VI, %P. 2, 3; PI. VII, tig. 1.

QnERcr8, n. sj>., Knowltoii in Merriam, Univ. Cal., Bull. Dept. Geol., Vol. II, No. 9,

p. 288, 1901.

Fopuhin poli/morpha Newb., in part. Proc. U. S. Nat. Muh., Vol. V, p. 506; Later

Extinct Floras, p. 50, PI. XLVI, fig. 4 (not the other figures of P. polymorplia).

Leaf membranaceous in texture, elliptical-ovate or slightly elliptical-

obovate in shape, rather abrupth' rounded at base, obtusely acuminate

at apex; margin coarsely and irregularly toothed, the teeth rounded

or somewhat acute (petiole not preserxed) ; midrib rather slender, per-

fectly straight; secondaries 8 or 9 pairs, alternate, arising at an angle

of 45° or 50°, nearly straight, ending in the larger marginal teeth,

often with one or two branches on the lower side, which also pass to

the marginal teeth; the secondaries in the lower part of the blade

closer than those above and at a less angle; nervilles numerous, per-

current or broken, approximately at right angles to the secondaries;

finer nervation producing a close, irregularly quadrangular network.

This species is based on two examples, one of which (PI. VI, fig. 2)

is the original of one of Newberry's types of Popiilus jpolymorpha^

and the other (PI. YII, fig. 1) a smaller specimen that was identified by
Lesquereux as Carpinus hduloldes Unger. The leaves are about 6 cm.

in length and 4 cm. in width. The first-mentioned example is nearly

perfect, lacking only the petiole, while the other lacks all of the basal

portion. The drawing given in Newberr3''s Later Extinct Floras is

not quite correct as regards the form, the teeth being uniformly

rounded, and the nervation is only partially shown. The other exam-

ple has never before been figured.

I am moved to take this leaf from Newberry's polymorphic aggre-

gation for two reasons: First, because it difl'ers from the other forms

included under 7^. /_>o/_^/y<''>/7>/'«/ and, second, because I can not believe

that it belongs with the genus Populus. It has much more the appear-

ance and general facies of a Quercus, and for these reasons has been

removed.

Locality.—Bridge Creek, Oregon. Collected by Rev. Thomas Con-

don (U. S. Nat. Mus., No. 7049) and Maj. Charles E. Bendire (U. S.

Nat. Mus., No. 8484).
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QUEBCUS I'SEUJKJ-LYKATA Les<{.

QuERCTs psEiTDo-LYRATA Lesq., Foss. n. Aurif. (iravel, p. 8, PI. II, figs. 1, 2, 1878;

Proc. U. 8. Nat. Mus. Vol. XI, p. 17, PI. X, fig. 1, 1888; Knowlton, Univ. Cal.,

Bull. Dept. Geol., Vol. II, No. 9, p. 808, 1901.

Quercas pfiCKdo-lyratd (tcntUoba. 'Lesq., Proc. U. S. Nat. Miis., Vol. XI, j). 17, Pi. XI,

fig. 1, 1878.

Quercus pseudo-lyrala Itrcvtfoliu Lesq., idem, p. 18, I'l. X, fig. 2.

Quercus pseudo-lyrata latifolia Lesq. , idem, p. 18, Pl.'XII, fig. 1.

Qucrcus pseudo-lyrata ohtusiloba Lesq., idem, p. 18, PI. X, fig. ?>.

This species was orig-iually described and figiired by Lesiiiiereiix in

his Fossil Plants of the Auriferous Gravel (p. 8, PI. II, Hgs. 1, 2).

After the description he has the following to say regarding the locality:

The locality is unknown, or at least not marked in the catalogue of the labels. The

matrix of the specimens is a white, soft clay like that of the Chalk Bluffs of Nevada

County, California, and no other species is preserved upon them except a fragment

of a leaf apparently referable to Casianea intermedia Lesq. These specimens are evi-

dently from the same formation and age as those of the Chalk Bluffs.

Both of the type specimens on which Lesquereux based his descrip-

tion and the above statement are preserved in the Paleontological Col-

lection of the University of California (Nos, 1796 and 1796a), where I

recently had the opportunit}' of examining them. A glance at the

matrix was sufficient to show that they came from Van Horn's ranch,

John Da}" Valley, Oregon. They form a part of the original Vo}^

collection, made about thirty years ago, which fact is recorded on the

back of each speciman. The matrix, mistaken by Lesquereux for a

white, soft clay, is made up of very fine spicules of glass of volcanic

origin, and is unmistakably that of the Van Horn's ranch locality.

From this it appears that Quercu,s pseudo-lyrata was not originally, and,

so far as now known, has never been found in California, or indeed

outside of the John Day Basin. These facts are of great importance,

since this characteristic species was relied upon to establish the cor-

relation between the Auriferous gravels and the Van Horn's ranch

deposits.

I have before me all of the type and duplicate material, belonging

to the United States National Museum, on which Lesquereux based

the above enumerated varieties of this species, as well as the material

obtained by Dr. John C. Merriaiu in 1900 for the Universit}^ of Cali-

fornia, and by myself in 1901. This comprises fully one hundred

more or less perfect examples. There are, it is true, slight differences

between the various forms, but 1 am now quite convinced that they

are only individual variations, such as may be noted in the leaves of

many species of living oaks. I have placed all these leaves in a single

series and have found it quite impossible to draw an}^ satisfactory line

between them. They have consequentl}" l)ecn referred to the single

orisfinal form.
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Loral !f>j.—Van Horn'.s ranch and vicinity, on South Fork of John

Day River, 12 miles west of Mount Vernon, Grant County, Oregon.

Coilected originally by C. D. Voy (Univ. Cal., Nos. 1796, 1796a).

Since collected by Maj. Charles E. Bendire (U. S. Nat. Mus., Nos.

2565, 2566, 2568, 2569, 2570), Dr. John C. Merriam in 1900 (Mus.

Univ. Cal., Nos. 838, 839, 841, 842, 848, 844, 847a, 849, 852, 859, 865,

872), and by F. H. Knowlton, in July, 1901 (U. S. Nat. Mus., Nos.

8999-9015).

QuEKCUS Mep.kiami n. sp.

PI. VI, figs. 6, 7; PI. VII, fig.s. 4, 5.

QuERCUs 11. 8]}., Knowlton in Merriam, Univ. Cal., Bull. Dept. (tcoL, Vol. II, No. 9,

p. 308, 1901.

Quercits pseudo-lyrata a7u/udiluba Lesq., Proc. LI. 8. Nat. Mus., Vol. XI, p. 17, PL

XI, fig. 2, 1888.

Leaves coriaceous in texture, narrowly lanceolate in outline, wedge-

shaped at base, slender!}^ acuminate at apex; provided with 4 or 5

pairs of alternate or subopposite lobes, which are deltoid or deltoid-

lanceolate in shape, usually sharp-pointed, but occasionally with the

basal ones obtuse and rounded; petiole very long and slender; midrib

moderately strong; secondaries usually at an acute angle, as man\^ as

the lobes and ending in their apices; intermediate secondaries few,

apparently craspedodrome; finer nervation not well retained.

This species is now represented })y more than twenty-five more or

less perfect examples. The one shown in PI. VII, fig. 4, was figured

by Lesquereux under the name of Qacrcus pseudo-lyrata august iloha.^''

As shown in Lesquereux \s figure, it appears to lack the basal portion

with the petiole, but this was covered by matrix, which has now
been removed, exposing the long, slender petiole. The other speci-

mens figured, as well as all but one or two of those now known, were

obtained in 1901.

The first-mentioned example (PI. VI, fig. 6) is aliout 14 cm. long,

including the petiole, which is fully 4 cm. long. At the widest point

between the lobes it is only a little over 3 cm., while at the narrowest

point, which is near the middle of the blade, it is considerably less

than 1 cm. The still larger example, shown in fig. 6, must have been

15 or 16 cm. long and 6 cm. broad between the points of the lobes. At

the narrowest point it is about 2 cm. One of the smallest leaves is

shown in PI. VI, fig. 6. It is 9.5 cm. long, including the petiole of

about 1.5 cm. in length. The broadest portion between the lobes is 2

cm., and the narrowest only 7 mm. in width.

The specimens representing this species are intimately associated

with the numerous leaves of typical Q. pseudo-lyrata, and it is hardly

a This varietal name can not be retained, as it is preoceupieil liy Quercus nnc/iistilohn A\. Br., in

Ludgw. Palffiontogr., Vol. VIII, p. 103, PI. XXXVI, flg. 3, 1861.

Bull. 204—02 4
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to he wondered that Le.squereux, with only a single example before

him, should regard it as an extremely narrow form of that speeies.

But with the tine series now at hand it is clear that it is very distinct.

Among living species this form is certainly suggestive of Qnn'cus

heterophyUa Michx. f., the so-called Bartram oak, which is supposed

to be a hybrid between Q. pliellos and Q. ruhra. This resemblance

may be only superficial, but it is nevertheless plain.

I take pleasure in naming this species in honor of Dr. .John C.

Merriam, of the Univeritj^ of California.

Locality.—Van Horn's ranch and the two other near-by localities, 12

miles west of Mount Vernon, Grant (bounty, Oregon. Type of fig. 4

collected by Major Bendire (U. S. Nat. Mus., No. 8505). Types of

other figures collected by Knowlton and Merriam, July, 1901 (U. S.

Nat. Mus., Nos. 8506, 8507). Type of fig. 7 collected by Merriam's

expedition of 1900 (Mus. Univ. Cal., No. 816).

QUERCUS DURIUSCULA n. sp.

PI. VIII, fig. 2.

Leaf coriaceous in texture, bi"oadly obovate in general outline,

deepW lyrate-pinnatifid into about five lobes, of which the basal are

very small, triangular, and obtuse, the other broad, rounded, with

deeply undulate or toothed lobes; midrib strong; secondaries three

pairs, alternate, ending in the principal lobes, the upper ones with

strong branches passing to the smaller lobes; finer nervation not well

retained.

Unfortunately only one example of this form was found, and even

this lacks a small portion of the base and has the upper lobes some-

what injured, evidently before fossilization. The length was about

5.5 cm. and the greatest width about 5 cm. The two basal lobes are

less than 1 cm. in length. The outline and such details of nervation

as are preserved are well shown in the figure.

This leaf clearly belongs to the white-oak group, and apparently

finds its greatest affinity with Querents minor (Marsh.) Sargent, the

well-known post, or iron, oak, a species now common over much of

the region east of the Rocky Mountains south of Massachusetts. It

is so close to this species, in fact, that it can hardly be distinguished

from many of the smaller leaves. It would therefore seem beyond

question that the living Q. minoi' is a direct descendant of this fossil

form, if, indeed, it has not remained practically unchanged from the

time the Mascall beds were laid down to the present day.

Locality.—White hill one-half mile east of original Van Horn's

ran(!h locality, 12 miles west of Mount Vernon, Grant County, Oregon.

Collected l)y Knowlton and Merriam, July, 1901 (U. S. Nat. Mus.,

No. 8508).
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QUEKCUS URSINA n. sp.

PI. VII, figs. 2, 3.

QuEKCus 11. sp., Knowltoii in Merriaiii, Univ. Cal., Bull. J)ept. GimiI., Vol. II, No. 9,

p. 308, 1901.

Leaves coriaceous in texture, roug-lily obovate in general outline,

5 to T lobed, the lobes triangular or triangular-ovate in shape, very

acute and apparently bristle-tipped; petiole long, relatively strong;

nervation consisting of a strong midrib and as many alternate, rather

thin secondaries as there are lobes; liner nervation not fully preserved.

This species is represented by several very well-preserved leaves.

They are small leaves, about 4.5 cm. long, exclusive of the petiole,

and about 4.5 cm. broad. The petiole is fully 1.5 cm. in length. The

lobes, usually about 6 in number, are mainly triangular in shape, and

are entire or occasionally with a single small sharp tooth, as shown in

PI. VII, tig. 2.

This species, so far as I am able to determine, finds its closest affinity

among living species with Qiu'rcus nana (Marsh.) Sargent, the bear or

scrub oak of the Eastern United States. The fossil form has a longer

petiole, but otherwise the shape is very similar to certain of the

smaller leaves of this species.

It is barel}' possible that these leaves may be only suiall forms of

the polymorphous Quercus pseudo-lyrata, but I do not at present think

so, for out of more than a hundred examples of the latter species there

are no forms that can well ))e regarded as intermediate.

Locality. ^NdiXi Horn's ranch, about 12 miles west of Mount Ver-

non, Grant County, Oregon. Collected by Merriam's expedition of

1J)()0 (type of fig. 2, in Mus. Univ. Cal., No. S-tl). White hill one-

half mile east of above-mentioned locality. Collected by Knowlton

and Merriam, July, 1901 (type of fig. 3, U. S. Nat. Mus., No. 8509).

QUERCUS DAYANA n. Sp.

PI. VI, %. 1.

Leaf coriaceous, broadly elliptical-lanceolate, about equally obtusely

acuminate at both base and apex; margin undulate, perhaps refiexed,

otherwise entire; petiole very short and thick; midrib also very

thick; secondaries thin and obscure, apparently about 12 pairs, alter-

nate, emerging at a low angle, apparently ending in or very neai- the

margin; finer nervation not retained.

The leaf figured—the only one thus far found—is 3.5 cm. long and

9 mm. broad and has the petiole only 3 nmi. long. The outline and

scant nerv^ation are well shown in the figure.

This little leaf has such a familiar appearance that it would seem to

be a known species, and, indeed, it does resemble more or less closely
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a nuinbor of forms, but after careful comparison I am forced to

regard it as hitherto undescribed. It is clearly an oak leaf of the well

known sentper tu'rens type, and is allied to a number of fossil forms of

this kind. It differs, for instance, from Quercus slinplex Newb./' in

being much shorter, relatively broader, with shorter petiole and closer,

lower angled secondaries. It somewhat resembles Q. con/vexa Lesq.,*

of the Auriferous gravels of California, but differs in nervation,

petiole, and other details. It is not greatly unlike the smallest leaves

of Q. mnulata Knowlton,' from the Payette formation of Idaho, but

is sharper at both ends and has an undulate margin and a much
shorter, thicker petiole.

Locality.—White hill one-half mile east of original Van Horn's

ranch locality. Collected by Knowlton and Merriam, July, 1901

(U. S. Nat. Mus., No. 8546). ^

QuEKCUs HOKNiANA Lesq.

PL VIII, fig. I.

QuEKCus HOKNIANA Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 17, 1888 (the figure

given on PI. V, fig. 6, is not a figure of tliis specimen, being a figure of a speci-

men of Ulmus californica)

.

Castanea atavia Unger. Lesquereux, Cret. and Tert. Fl., j). 247, PI. LII, fig. 2, 1884.

The type specimen of Lesquereux's Quercus Juirniana has not pre-

viously been figured, the figure supposed to represent it being that of

a specimen of fJlmus californica from the same beds. It is here

figured for the first time, and it needs but a glance to show that it is

identical with the leaf identified by Lesquereux as Castanea atavia

Unger, a fact apparently overlooked by Lesquereux when he estab-

lished Q. Iiornianu. I have not been able to see any European

material of Castanea atavia., but a study of the type figures,'^ as well

as others, leads me to the conclusion that Lesquereux was in error in

identifying the John Day leaf with this species. In the European

species the teeth are smaller and lower, the secondaries opposite and

only about ten pairs instead of fifteen or more pairs, and the finer

nervation is nuich more open. In the John Day form the margin is

entire for a considerable distance above the base while the upper por-

tion is provided with very large, sharp teeth.

While there can be no doubt that this leaf is the same as that fig-

ured by Lesquereux as Castanea atavia, there may be some as to its

being referred to Quercus. The size and shape of the leaf, however,

are very suggestive of an oak, and for the present it may remain in

this genus. It is very well marked and one not likely to be easily

mistaken for anything thus far discovered in these beds.

"Later Extinct Floras, p. 78, PI. XLIII, fig. 6.

6F0SS. PI. Aurif. Gravel, p. 4, PI. I, figs. 13-17, 1878.

c Eighteenth Ann. Kept. U. S. Geol. Surv., Pt. Ill, p. 728, PI. CI, tig. 3.

dFoss. Fl. V. Sotzka, p. 34 (164), PI. X (XXXI), tigs. 5-7, 1850.
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Locdh'ty.—Van Horn's ranch. South P'ork of John Day River, a))out

12 miles west of Mount Vernon, Grant County, Oregon. Collected

by Maj. Charles PI Bendire (U. S. Nat. Mus., No. 8504).

QuERCUS? sp. Knowlton.

PI. VIII, %. 3.

QuERCus? sp., Knowlton in Merriani, Univ. Cal., Bull. Dej)t. Geol., Vol. II, No. 9,

p. 308, 1901.

The collection made by the University of California contains a single

leaf—the one ligured—which appears to belong to Quercus. Only the

basal portion is preserved together with a very short, thick petiole.

The texture seems to have been coriaceous; the shape is lanceolate,

wedge-shaped at base, and entire margined. The midrib is very thick

and the secondaries—-several pairs—subopposite. None of the finer

nervation is retained.

This may possibly be a fragment of Quercus simplex Newb., which

is so abundant at Bridge Creek, but it is only a fragment and the ner-

vation is not well preserved, so I have hesitated to so regard it.

Locality.—Van Horn's ranch, about 12 miles west of Mount Vernon,

Grant County, Oregon. Collected by Merriam's expedition of 1900.

(Mus. Univ. Cal., No. 860.)

Family ULMACE^E.

Ulmus speciosa Newb.

Ulmus speciosa Newb., Proc. U. S. Nat. Mus., Vol. V, p. 507, 1883; Later Extinct

Floras, p. 80, PI. XLV, figs. 2-4, 7 (non figs. 5 and 8), 1898.

Ulmus pseiido-americana Lesq., Cret. and Tert. Fl., p. 249, PI. LIV, fig. 10, 1883.

The leaf made the type of Lesquereux's Uhjius 2)seudo-ame'ricana

is preserved in the paleontological collection of the University of

California (No. 1758), and as it is clearly the same as the large leaves

figured as the types of Newberry's U. Hjjeciosa and is referred to it, as

the latter has priority.

As Newberry states, the collections from Bridge Creek contain a

number of elm leaves of the character and size shown in fig. 8 of his

plate; that is, they are very much smaller and have less coarsely cut

margins than those shown in figs. 2-4, and 7. He decides, however,

that these differences are not sufficient to warrant separating them as

a distinct species. If these extremes of size and shape were connected

by intermediate forms it would be unwarranted to separate them, but

among a considerable number this is not found to be the case. It is

possilile to determine from even a relatively small fragment the form

in hand. It therefore seems justifiable to separate them, and I have

accordingly done so, retaining the name xpeelom. for the larger leaves

and giving to the smaller ones the name of Ulmus J^ewherryi.
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Uhniis speclosa^ as here emended, may be described as follows:

Leaves 10 to 18 cm. in leng-th, 5.5 to 6 cm, in width, pctioled, long

ovoid or elliptical in outline, very unequal sided at base, narrow

pointed at apex; margins coarsely and doubly serrate; nervation

strong, very regular, with a strong midrib and some 15 to 20 pairs

of thin, close, parallel secondaries; nervilles numerous, close, mainly

percurrent and at right angles to the secondaries.

The fruit probably of this species is figured and descril)ed by

Newberry.

Locality.—Bridge Creek, Grant County, Oregon, Collected by

Rev. Thomas Condon (U. S. Nat. Mus., Nos. 7005, 7066, 7067, 7068)

and Maj. Charles E. Bendire (U. S. Nat. Mus., Nos. 9217, 9367).

Ulmus Newberryi n. sp.

PI. IX, fig. 4.

Ulmus n. sp., Knowlton in Merriaiii, Univ. Cal., Bull. Dept. Geol., Vol. II, No. 9,

p. 288, 195l.

Ulmus spedosa Newb. , Later Extinct Floras, p. 80, PI. XLV, tigs. 5 and 8 (now tigs.

2-4 and 7), 1898 (1899).

Leaves membranaceous in texture, lanceolate in outline, narrowed,

and very unequal sided at base, long and slender pointed at apex;

margin coarsely and irregularly doubly serrate, the primary teeth

large, of quite regular size, the other teeth smaller and quite irregu-

lar; midrib rather thin, perfectly straight; secondaries about 12 or

15 pairs, parallel, at an acute angle and ending in the larger teeth;

nervilles numerous, tine, mainly broken, producing a large block net-

work between the secondaries.

This species is founded on a considerable number of leaves besides

the ones figured by Newberry under f/! sjMci(^sa. One of the most per-

fect has been figured here. This is very narrowly lanceolate, 10 cm.

in length and only a little over 3 cm. in width. The petiole is about

5 mm. long. Other examples are only about 6 cm. long and 2.5 cm.

wide, and this is the usual size.

As pointed out under 17. speciosa, this species may ))e distinguished

by its much smaller size, much narrower shape, and more oblique base.

In fact, it approaches closer to V. californica^'' in size and shape than

to U. speciosa. It differs from U. californica in having larger, doubly

dentate teeth, those of the former species being small and only simply

dentate.

Locality.—Bridge Creek, Grant County, Oregon. Collected by

Rev. Thomas Condon (U. S. Nat. Mus., No. 7061:) and Maj. Charles

E. Bendire (U. S. Nat. Mus., No. 8493).

a Mem. Mua. Comp. Zool., Vol. VI, No. 2, p. 15, PI. IV, fig. 2, 1878.
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Ulmus plurinervia Unger.

Ulmii.s I'lATKiNERViA Unger. Lesquereux, Proc. U. S. Nat. Mus., Vol. XI, p. 18, 1888.

A single .specimen with its counterpart is all that has been found of

this form. It is a little larger than the fio-ure given by Heer"* of the

Alaskan form, but is otherwise the same.

Locality.—Van Horn's ranch, about 12 miles west of Mount Vernon,

Grant County, Oregon. Collected by Maj. Charles PI Bendire (U. S.

Nat. Mus., No. 2020).

Ulmus californica? Lesq.

Ulmus californica Lesq., Foss. PI. Aurif. Gravel, p. 15, PL IV, fig. 2, 1878; Proc.

U. S. Nat. Mas., Vol. XI, p. 18, PL V. fig. 6 (there wrongly stated to be a figure

of Quercus horniana), 1888.

The collections contain several examples, one of which was referred

by Lesquereux to his IThrms californica. The others are similar to

this and should properly go with it. The question as to whether they

are properly referred to this species is a rather difficult one to settle.

None of the leaves are nearly perfect nor do they agree in all particu-

lars with the types. The secondaries incline to arch slightly outward

instead of strongly upward. The character of the teeth can not be

made out satisfactorily. In view of these statements, it seems best to

question their reference to this species, and await future material to

settle the matter definitely.

Locality.—Mascall beds, Van Horn's ranch, 12 miles west of Mount
Vernon, Grant County, Oregon. Collected by Maj. Charles E. Ben-

dire (U. S. Nat. Mus., No. 2621) and by Knowlton and Merriam, July,

1901 (U. S. Nat. Mus., Nos. 8983-8985).

Planera Ungeri Ettingshausen.

Planera Ungeri Ettingshausen. Lesquereux, Proc. U. S. Nat. Mus., Vol. XI, p. 19,

1888.

This species is represented by a single example and its counterpart,

and although not perfectly preserved may well belong to this form.

Locality.—Mascall ])eds. Van Horn's ranch, Oregon. Collected by

Maj. Charles E. Bendire (U. S. Nat. Mus., No. 2531.)

Family MORACE^.

Ficus TENUiNERvis Lcsq.

Ficus TENUINERVIS Lcsq., Cret. and Tert. FL, p. 164, PL XLIV, fig. 4, 1883; Proc.

U. 8. Nat. Mus., Vol. XI, p. 2:5, 1888.

The single broken leaf upon which Lesquereux based its presence at

Cherry Creek remains unique. It is described and discussed at length

in the paper above quoted.

Locality.—Cherry Creek, Crook County, Oregon. Collected I)y

Maj. Charles E. Bendire (U. S. Nat. Mus., No. 2179).

« Fl. Foss. Alaska, p. 3!, PI. V, fig. 1, 18G9.
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FiClTS ri.ANK'OSTATA ^ LoS(|.

Ficis I'LANicosTATA? Lt'S(i., Newbt'iTy, Later l<'>xtiiict Floras, ]>. SS, PL XLVT, iitj. 1,

1S98 (1899).

Locality.—Bridg-e Creek, Grant County, Oregon. Collected l>y

Kov. Thomas C^ondon (IT. S. Nat. Mu8., No. 7084).

FlCUS^ OKEGONIANA LesiJ.

PI. X, fig. ?..

Futs? OKEGONIANA Lesq. , Proc. U. 8. Nat. Mas., Vol. XI, j). IS, PI. IX, tig:;, 1SS8.

As the original figure of this species is so poorly and even incor-

rectly drawn, I giye another of the type specimen. As may be seen,

Lesquereux'.s figure shows a curious prolongation on one side, but

this has been greatly exaggerated. The specimen is a little broader

on one side, but not to such an extent as might be .inferred from the

figure. The recent collections from the same localit}^ contain a fine,

nearly perfect example of this species, which shows it to l)e nearly

equilateral.

Locality.—Van Horn's ranch. South Fork of rJohn Day Kiver, {il)out

12 miles west of Mount Vernon, Grant County, Oregon. Collected 1)y

Maj. Charles E. Bendire (U. S. Nat. Miis./Nos. 2475, S543) and Dr.

John C. Merriam (Mus. Univ. Cal., No. 8S4).

Artocakpus californica !* Knowlton.

Artocarpus californica Knowlton, Science, Vol. XXI, ]>. 24, Jan. 13, 1893.

AraJia puiKjens Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. Ifi, 1888.

Myrica (Aralia) Lessigiif Le.«q., idem., p. Ifi, 1888.

The collections made by Bendire contained three specimens that

were referred b}- Lesquereux as above indicated. They are all \'ery

fragmentary and can not be made out with satisfaction, yet it is rea-

sonably certain that only one species is represented, and in all proba-

bility they are the same as my Artocarpus californica. It was hoped
that late collections from these beds might contain specimens that

would clear up this question, but unfortunately they do not, and it

must remain open to revision.

Artocarpuxcalifornicad!\^QX% from ^1. L^a^^iigiana (Lesq.), Knowlton,
in its smaller size, thinner texture, and shorter, more acute lobes.

Locality.—Van Horn's ranch, about 12 miles west of Mount Ver-

non, Giant County, Oregon. Collected l»y Maj. Charles E. Bendire

(U. S. Nat. Mus.,"Nos. 2428, 2522.)

Family BERBERn)ACE^F.

Berberis simplex Newb.

Berberis simplkx Ne\vl>., Proc. U. S. Nat. Mus., Vol. V, j). 514,1883; Later Extinct
Floras, p. 97, Pi. LVl, fig. 2, 1898 (1899).

The type of this very distinct species still remains unique.

Locality.—Bridge Creek, Grant County, Oregon. Collected l)y

Rev. Thomas Condon (U. S. Nat. Mns., No. 704(3).
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Bekberis^ (;i(!Antp:a n. sp.

m. XI, Hg. 1.

Leaf of larcve size, very thick and leathery in texture, pahnately

deeply three-lo})ed, lobe.s lanceolate, provided with numerous, large,

trianj^ular or trian<j;"ular-lanceolate, sharp-pointed lobes; lobes pro-

vided with very thick, fleshy midrib, and an apparently contimious

intramarg'inal vein; secondary branches very thin, arising- from the

midrib and passing directly or with a slight curve to the apices of

the lateral lobes; liner nervation very thin, anastomosing, producing

large, irregular areas.

The single magnificent specimen upon which this opinion is based

remains absolutely unique. It was clearly a thick, leathery leaf, and

pahnately deeply three-lobed. There is no means of knowing the full

length and width, as both base and apex are absent. Of the middle

lobe only about cm. is preserved; of the lateral lobes 8 to 11 cm. is

preserved. The widest part between the lobes as now preserved

measures about 13 cm. When perfect it was probably at least 15

cm. long and spread probably 18 cm. The petiole is, of course, not

preserved. The nervation, as set forth in the diagnosis, is strongly

marked. There is a thin intramarginal vein running around the entire

margin, this l)eing especiall}' prominent in the interval between the

lateral lobes. Each lobe is provided with a very thick, fleshy midrib,

from which arise, at irregular intervals, the thin secondaries which

pass to the sharp points of the lateral lobes. The other nervation

produces large anastomosing areas.

I am somewhat luicertain as to the proper generic reference for this

fine leaf. The late Dr. Newberr}^, to whom the specimen was sent

and who had prepared a drawing of it, placed it provisionall}^ in the

genus Cnicus, or Carduus, as it is now called. The peculiar sharp

lobes, as well as the flesh}^ midribs, are suggestive of the large spiny

leaves of thistles, but no species of this genus, so far as I know, has

palmate leaves. The individual lobes resemble the whole leaf of many
species of Carduus, but the palmate character efi'ectively excludes it.

The only genus with which I have been able to satisfactorih^ compare

this leaf is Berberis, and the nearest species is B. trlfollolata Moric.

This species, now found in southern Texas and Mexico, has ordinarily

small trifoliolate leaves, but occasionally one is found in which two

and sometimes all three leaflets are united for a greater or less distance

at the base, thus producing a leaf of exactl}' the same character as the

fossil under discussion. The individual leaflets of this living species

are rarely more than 4 cm. in length, whereas the lobes of this fossil

form must have been 10 or 12 cm. long. In the matter of lobation,

nervation, and general appearance, even to the intramarginal vein,

the agreement l^etween them is perfect. For this reason 1 have placed

this fossil under Berberis and denoted the doubt by a question mark.
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Localltij.—Masciill l)eds, Viiii IIoj'ii's ranch, about 12 uiilcs west of

Mount Vernon, Orouon. Collected b}^ Kev. Thomas Condon. The

t3'pc and only specimen is the property of Columbia University, New
York, and is under th(^ care of th(^ New York Botanical (nirden.

Family MAGNOLIACPLE.

Magnolia i>a\ceolata Lesq.

Magnoi.ia lanceolata Lesq., Proc. IT. S. Nat. Mas., YoL XI, ]>. 20, LSSS.

Locality.—Cherr}^ Creek, Crook County, Oregon. Collected by

Maj. Charles E. Bendire (U. S. Nat. Mus./No. 2.515).

MA(iNOLIA CULVERI KnowltOll.

Magnolia Culveri Knowlton, Mon. U. S. Geol. Snrv. Vol. XXXTT, Pt. II, p. 720,

PL XCII, fig. 5, 1899.

Populus mtmodon Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 21, 1888.

This material is not A^ery well preserved, l)ut it agrees absolutely

with this species and is so referred.

Locality.—Cherry Creek, Crook County, Oregon. Collected by

Maj. Charles E. Bendire (U. S. Nat. Mus., No. 2540) and by Knowl-

ton and Merriam in 1901 (U. S. Nat. Mus., No. 9058).

Magnolia Inglefieldi Heer.

Magnolia Inglefieldi Heer, Fl. Foss. Arc, Vol. I, p. 120, PL III, fig. oc; PL XVI,

figs. 5, 6, 8b; PL XVIII, figs, 1-3, 1868; Lesquereux, Proc. U. 8. Nat. Mus.,

Vol. XI, p. 13, 1888.

This is certainly different from the last and may w^ell be Heer's spe-

cies. It is not contained in recent collections.

Locality.—Van Horn's ranch, about 12 miles west of Mount Ver-

non, Grant County, Oregon. Collected by Maj. Charles E. Bendire

(U. S. Nat. Mus., No. 2513).

Family LAURACEJ^].

Laukus okegoniana n. sp.

PL IX, figs. 2, .3.

Lauruti n. sp., Knowlton in Merriam, Univ. CaL, Bull. Dept. GeoL, Vol. II, No. 9,

p. 309, 1901.

Leaves coriaceous in texture, narrowly lanceolate in shaj)e, nar-

rowed from apparently above the middle to a long narrowly wedge-

shaped base (upper portion not preserved, but apparently long and

narrowly acuminate); midrib thick below, becoming very slender in

the upper portion; secondaries about 6 pairs, thin, alternate, arising

at an ac ute angle, passing high u]) near the margin, where tiiey join,
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by a series of broad loops, the one next above; nervilles prominent,

oblique to the midril) and main!}' })roken, produeino- large, irregular

areas; finer nervilles numerous,very thin, oblique to the stronger ones;

ultimate nervation made up of ver}^ minute but regular reticulations.

This species is represented thus far by only two specimens, the one

figured and another much less perfect. The one shown in the plate

was about 18 cm. long (13.5 cm. in length is now preserved), and 3.5

cm. wide at a point probably a little above the middle. It is impossible

to estimate the length of the other specimens, but it is wider, being

fully -1.5 cm. wide. The nervation differs slightly, also, the seconda-

ries arise at a less acute angle, but otherwise there is no appreciable

difference.

The affinity of the unfigured example seems to be with some forms of

Lojurus californlcci Lesq., ))ut it differs in having the secondaries at a

more acute angle of divergence and undoubtedl}^ belongs with the leaf

figured. It may also be compared with Persea jninctalata Lesq."

Locality.—Van Horn's ranch, about 12 miles west of Mount Vernon,

Grant County, Oregon. Collected b}^ Merriam's expedition of 1900

(Mus. Univ. Cal., No. 868).

CiNNAMOMUM DiLLERI Knowlton.

CiNNAMOMUM DiLLERi Knowltoii, Twentieth Anu. Rept. U. S. Geol. Snrv., Pt. Ill,

p. 47, PI. IV, fig. 1, 1900.

The material from Cherry Creek obtained in lOOl contains one

nearly perfect example and several fragmentary specimens that must
belong to this species. The most perfect specimen is slightly larger

than the tA^pe, but otherwise there is no appreciable difference.

The type was described from Comstock, Douglas Count}^, Oregon,

in beds supposed to be Miocene in age, but associated with it were
shells of Cardita planieostata and other characteristic Eocene fossils.

As the beds at Cherry Creek are certainl}' Eocene it would seem to sus

tain the contention that the beds at Comstock are also of this age.

Localit;/.—Cherry Creek, Crook Coimty, Oregon. Collected by
Knowlton and Merriam, July, 1901 (U. S. Nat. Mus. , Nos. 9055, 9056).

CiNNAMOMUM BeNDIREI n. sp.

PI. X, fig. 4.

Leaf membranaceous in texture, oblong-lanceolate in shape, long

wedge-shaped at base, apparently rather obtusely pointed at apex;

margin entire; petiole long and slender; midrib thick below, becoming
very thin above, with two or three pairs of thin secondaries in the

upper part which are at a low angle; lower pair of strong secondaries

nProc. r. S. Nat. Mils., Vol. XI, p. 20, PI. XIV, fig. 1. 1888.
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arisino- at a point well iil)()ve the base of tho blade, passing up at an

acute anole to near the upper part of the leaf, and here they l)e('ome

tiiin ami join with the e(iually thin secondaries from the upper part of

the midrib; each of the large secondaries with several thin loops on

tlie outer side; nervilles numerous, thin, crossing between the midrib

and strong secondaries, mainly percurrent though irregular; finer

nervation producing rather large blocks.

The example figured is the only one found in the collections. It

lacks only the extreme upper portion. The length was about 6.5 cm.,

exclusive of the petiole, which is 1.5 cm. in length. The width of

the blade is 2.5 cm. at the broadest point, which is slightly above the

middle.

'This species is wholly unlike anything before reported from the

beds at Bridge Creek. It is perhaps nearest to certain forms of

(J. Srheuclizerl of Heer, being, for example, hardly to be separated

from a leaf figured by Ludwig" in his Fossile Pflanzen aus der altesten

Abtheilung der Rheinisch - Wetteraurer Tertiar- Formation. This,

however, is not the typical form of C. Scheuchzeri., and I prefer to

describe it as new rather than unite it with an anomalous leaf that has

been referred to an established species.

Z<'>6'fl'i%.—Bridge Creek, Oregon. Collected by Maj. Charles E.

Bendire (U. S. Nat. Mus., No. 8490).

Family HYDRANGEACE.E.

Hydrangea Bendirei (Ward) Knowlton.

PL IX, figs. 6, 7.

Hydrangea Bendirei ( Ward) Knowlton in Merriam, Univ. Cal., Bull. Dept. Geol.,

Vol. II, No. 9, p. 309, 190L

Marsilea Bendirei Ward, Fifth Ann. Eept. U. S. Geol. Surv., p. 446, 1885.

Porann Bendirei (Ward) Lesquereux, Proc. U. S. Nat. Mus., Vol. XI, j). 16, PI.

VIII, fig. 4, 1888.

Sterile flowers of large size; calyx lobes of firm texture, broadly

obovate, oval, or nearly circular in shape, considerably overlapping,

obtuse and rounded at apex, truncate or slightly narrowed at the

sessile base; nervation strong, consisting of some six or eight nerves

of equal strength, the central one passing apparently to the tip of the

calyx lobes and having two or three branches at various distances

which anastomose with it some distance below the apex; other nerves

diverging and joining by broad loops with several series of smaller

loops outside; nervilles producing c^uite large irregularly (Quadrangu-

lar areas in which there are often free veins.

« I'ala'ontographica, Vol. VIII, I'l. XLI, fig. 8.
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Four more or less perfect examples of this exceeding-ly interesting-

species have been found. The original specimen is nearly 4 cm. by

3 cm. in size, the large sepals being 2 cm. long and 1.5 cm. broad.

The next discovered specimen was obtained b}- Dr. John C. Merriam in

1900. It is not quite perfect, but has the nervation very well pre-

served. The sepals are about 2 cm. long and nearly as broad. The
two remaining examples were obtained by myself in 1901.

The original specimen, as may be noted under the S3^non_ym3% was

firsttentativ^ely referred to Marsilea, and was later placed under Porana

byLes(}uereux, who correctly recognized its nature. Lesquerex, how-

ever, was in error in supposing that the sepals were " connate to above

the middle." They are undoubtedly free and overlapping, as shown

by the present drawing-, (See PI. IX, fig. 6.) The example secured by

Dr. Merriam is, as alread}' stated, not perfectly preserved, but as nearly

as can be made out, it consists of only three sepals, although the fourth

may be present, concealed under the others. They are clearly free,

however.

The fossil forms referred to Porana consist of the more or less

leather}^ sepals and are usually five in number. Two species have

been described from the United States by Lesquereux, both coming
from Florissant, Colorado. Porana Sjjeirii'^'' is a five-lobed connate

species, while P. tenuis^ has never been figured, but is described as

having the sepals separate to the base. The first is very distinct

from the form under consideration, while the latter can not be well

compared.

On first examining these specimens, especially the one collected by

Dr. Merriam (PI. IX, fig. 7), they seem to be referable to a Cornus of

the t3'pe of C. florlda or C. Nuttallii Aud., but the absence of any

marked indication of the flowers in the center apparently precludes

their reference to this genus.

At the suggestion of Mr. Charles Louis Pollard, of the United States

National Herbarium, these fossils were compared with various species

of the genus Hydrangea, and the resemblance between them and the

sterile flowers so characteristic of this genus was so striking that they

have been referred to Hydrangea.

Eight fossil species of Hydrangea have been described from the

European Tertiary, but none of them approach closel}^ to our form.

Locality.—Van Horn's ranch, South Forkof John Day River, 12 miles

west of Mount Vernon, Grant County, Oregon. Collected by Maj.

Charles E. Bcndire (U. S. Nat. Mus., No. 8515), and by Dr. John C.

Merriam (Pal. Col, Univ. Cal., No. 851). Also obtained from a gulch

half a mile northwest of the Belshaw ranch, the next ranch east of

Van Horn\s, by F. H. Knowlton, July, 1901 (U. S. Nat. Mus., Nos.

8991, 8995).

aCret. and Tert. Fl., p. 172, PI. XXVIII, fig. 15, 1883. & Idem, p. 173.
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Family HAMAMELIDACE^E.

LigiiDAMBAK KURor^:uM Al. Br.

LiijriDAMBAK KUROP.EUM Al. Br. Newberry, Later Kxtinct FloraH, p. 100, PL XLVII,

iiiis. 1-3, 1898 (1899).

A,s Nevvl)orrv well .says (op. cit. p. lol), thi.s species is hardly to be

distinguished from large leaves of Lesquereux's Llquidainljar call-

fhriueuin^ from the Auriferous gravel of California. But it appears

that the large form is rare among the Auriferous gravel examples,

most of them being much smaller and only three lobed. It therefore

seems best to keep them apart for the present, although they are

undoubtedly close. Its identity with the European form is also a

matter for future settlement.

Locality.—Bridge Creek, Grant County, Oregon. Collected by

Rev. Thomas Condon (U. S. Nat. Mus., Nos. 7094, 7095, 7096).

LiQUIDAMBAR EUROPIUM I'ATULUM, n. var.

PI. X, fig. 5.

Liquidamhar europxuin Al. Br. Lesquereux, Proc. U. S. Nat. Mus., Vol. XI, p, 14,

1888.

This specimen, the only one thus far found at this locality, was

referred b}^ Lesquereux, without comment, to Z. europse,iLm.. It is a

well-known fact that this is a very variable species, which more than

likely covers several distinct forms, but the leaf under consideration

differs markedl}^ from any that I have seen fig-ured in European

books. It is distinctly different from the large five- to seven-lobed

leaves found at Bridge Creek, nor is it the same as Lesquereux's Z.

calif(yrnicum^ from the Auriferous gravels. I have therefore ventured

to give it subspecific rank under the w^iwq oi L.europanuii 2>atulum.

It may be described as follows: Leaf coriaceous in texture, three-lobed

and much broader than long; central lobe obtusely elliptical; lateral

lobes lanceolate-acuminate, nearly at right angles to the central lobe;

margin finelj^ and sharply serrate throughout.

The width of this leaf is about 14 cm. and the length only about 8

cm. The central lobe is about 4 cm. broad and the same in length,

while the lateral lobes are but little more than 2.5 cm. broad.

Locality.—Van Horn's ranch. South Fork of John Day River, about

12 miles west of Mount Vernon, Grant Count}^, Oregon. Collected

by Maj. Charles E. Bendire (U. S. Nat. Mus., No. 8544).

LiQUIDAMBAR PROTENSUM ? linger.

LuiUiDAMiiAK I'ROTENSUM ? UiigBr. Lesqucreux, Proir. IT. S. Nat. Mus., Vol. XI, p.

13, PI. VIII, fig. 3, 1888.
**

1 regard this identification as extremely doubtful. The specimen

lacks practically all of the margin, and other of its characters have
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been (li.stortod. As Lesijiu'reiix sug-ovsts (op. cit. , p. 13), this leaf has

astrikiiio' I'oseiublanco to \\\h Acer <l!ni()r2>hiini, but the specimen is not

sufficiently perfect to warrant the assertion that it represents a leaf of

that species.

Locality.—Van Horn's ranch, South Fork of John Day River, about

12 miles west of Mount Vernon, Grant County, Oregon. Collected

by Maj. Charles E. Bendirc (U. S. Nat. Mus., No. SSO-l).

LiQUIDAMBAR I'ACMYPHYLLUM, n. sp.

PI. IX, fig. 1.

Leaf of small size, very thick in texture, five-lobed, the lobes short,

ovate, or ovate-lanceolate, acute; margin serrate throughout, the teeth

rather large, upward pointing; ribs arising just inside the lower mar-

gin of the blade, very strong, passing to the apices of the lobes; sec-

ondary branches numerous, alternate, often irregular, camptodrome,

arching near the margin ; nervilles very irregular, producing a coarse,

heavy network.

The single broken example figured is all that was found in the col-

lections. It was clearly five-lobed, but only the two lower and a part

of one middle lobe is preserved. The total length appears to have been

between 5 and 6 cm., or possibl}" a little more. The width between

the two lower lobes is 5.5 cm.

This species liad evidently a very thick, pulp}" leaf, and the nerva-

tion is especially strong, particularh^ the ribs and nervilles.

Leaves of this genus appear to be rare in the Mascall beds, and the

leaf under consideration is wholly unlike any before detected. The
leaves referred to L. eui'op-seiun jHitvluiih and L. protcnsum are thin,

being like the living species in texture, whereas ours is clearl}' a thick

leaf with a strong nervation. It is also unlike Z. californicwn., from
the Auriferous gravels.

Locality.—Mascall beds, Van Horn's ranch, about 12 miles west of

Mount Vernon, Grant County, Oregon. Collected 1)}^ Knowlton and

Merriam, July, 1901 (U. S. Nat. Mus., No. 8534).

LiQUIUAMBAIi sp. ?

PI. XII, tig. 4.

The collection contains one leaf that apparently belongs to Liquid-

amber, but it is much broken, and does not show all the characters.

This example, shown in Fl. XII, fig. 4, is a large leaf, five or possibly

seven lobed, the lower loljes.l)eing at right angles with the midrib, pro-

ducing a novel truncate l)ase. The width between these two lobes is

nearly 14 cm. The margin of the lobes is provided with numerous fine

teeth. The nervation is well marked, consisting of about five strong

ribs, Avhich radiate from the top of the petiole and presumably end
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in the tips of tiic lobes. Each is provided with numerous secondary

branches, and from the larger size of some it is presumed that they

supplied lateral lobes. The finer nervation is that of Liquidambar.

LiKitlitij.—White hill one-half mile east of original Van Horn's

ranch localit3\ Collected b}- Knowlton and Merriam, July, 1901

(U. S. Nat. Mus., No. 8545).

^

Family PLATAN ACExE.

Platanus aspera Newb.

Platanus aspera Newb., Pnx-. X . 8. Nat. Mua., Vol. V, p. 509, 1883; Later Extinct

Floras, p. 102, PI. XLII, fig,-. 1-3; PL XLIV, %. 5; PI. LIX, fig. 3, 1898.

The types c)f this species are before me, together with a number of

more or less fragmentary examples collected later. They exhibit

nothing to modify the views originall}^ expressed by Newberry.

Locality.—Bridge Creek, Grant County, Oregon. Collected bj'^

Rev. Thomas Condon (U. S. Nat. Mus., Nos. 7079, 7081, 7082, 7083)

and Maj. Charles E. Bendire (U. S. Nat. Mus., No. 3010).

Platanus Condoni (Newb.) Knowlton.

Platanus Condoni (Newb.) Knowlton in Merriam, Univ. Cal., Bull. De{)t. Geo!.,

Vol. II, No. 9, p. 289, 1901.

Ficus? Condoni Newb., Proc. U. 8. Nat. Mus., Vol. V, p. 512, 1883; Later Extinct Floras,

p. 85, Vol. LVI, fig. 1; PL LVIII, fig. 1, 1898.

The following conclusions are based on all of the original types of

Newberry, together with a considerable number more recently col-

lected, which have passed through Lesquereux's hands. Newberry,

as evidenced by the question mark placed after the genus as well as

the discussion in the Later Extinct Floras, was in doubt as to the ref-

erence of these tine leaves to the genus Ficus, and Lesquereux

referred them without hesitation to Platanm hasilohata. That it

should be placed in the genus Platanus is certain, but that it should be

referred to Professor Ward's species is not quite so clear. After a

carefid examination of the types of Platanus hasilohata and consultation

with their author, I can but conclude that, although close, there are

sufficient difi'erences to warrant keeping them apart, at least for the

present. The basal lol>es in P. hasilohata are uniformly larger, and in

most cases several times the size of those in the form under discus-

sion, and, moreover, they appear to be always deeply lobed in the

former and entire in the latter. Assuming that the evolutional ten-

dency is to get rid of these large stipular organs, as suggested in the

living P. ocrldriitalls, the Bridge Creek form would represent a more

recent and higher developed stage than 1\ hasilohata, a supposition
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borne out hy the l'elati^'e ages of the beds in which they are found.

In size of blade, configuration of margin, and in nervation the two

forms are practically identical.

LocalUiei<.—Bridge Creek, Grant County, Oregon. Collected by

Kev. Thomas Condon (Newberry's types, U. S. Nat. Mus., Nos. 7079,

7085) and Maj. Charles E. Bendire ("u. S. Nat. Mus., Nos. 2892, 2898).

Officer's ranch, lower end of Butler Basin. Collected by Dr. John

C. Merriam, July 22, 1901 (U. S. Nat. Mus., No. 9206-9208).

Platanus nobilis? New)).

Platanus nobilis? New)). Lesqiierenx, Proc. IT. S. Nat. Mus., Vol. XI, p. 19, 1888.

The material from Van Horn's ranch contains a single ver}- large

leaf which Lesquereux identified with this species. This particular

specimen lacks most of the margin, ])ut as nearly as can be made out

it was five-lobed and entire, or at most only undulate on the margin.

In size it must have been more than 25 cm. long and 23 cm. or more

broad. The petiole is preserved entire and is 8 cm. long and 7 mm,
thick at the point of attachment to the branch and 4 mm. thick in the

middle. The nervation of the leaf is strong. The margin not having

been preserved it is hard to be positive of this determination, yet, all

things considered, it is possibly correct, although the petiole is stronger

than I remember to have seen in this species. Additional material

must be awaited for satisfactory settlement.

Locality.—Van Horn's ranch, al)out 12 miles west of Mount Vernon,

Grant County, Oregon. Collected by Maj. Charles PI Bendire (U. S.

Nat. Mus., No. 2538).

Platanus acekoides? (Goppert) Heer.

Platanus aceroides (Goppert) Heer. Lesquereux, Proc. I^. S. Nat. Mus., Vol. XI,

p. 19, PI. V, fig. 7, 1888.

The two examples identified by Lesquereux as this species are very

unlike in size, the smaller—the one figured—being 4 cm. long and a

little more than 3.5 cm. broad, while the larger one is 11 or 12 cm.

long and 13 cm. or more broad. I am uncertain as to the correctness

of this identification. They do have somewhat the appearance of

various leaves that have been referred to this species, ])ut they also

differ. There is not a sufficient amount of material, however, to war-

rant attempting to properly characterize them as new. I have there-

fore retained them as above, with the mark of interrogation after the

specific name.

Locality.—Van Horn's ranch, about 12 miles west of Mount Vernon,

Grant County, Oregon. Collected by xMaj. Charles E. Bendire (U. S,

Nat, Mus,, No. 2535).

Bull. 204—02 5
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Platan US sp.

FldUniHs A'((//»o^/.s-// Newberry. Lessiiuereux, Proc. U. S. Nat. ^lus., Yn\. XI, ]>. 19,

ISSS.

This idcntilifiitiou rests on two fragments of A^ery large leaves that

are not in niy opinion well enough preserved to warrant specific deter-

mination. They can hardly belong to P. Raynolihll^ as I^es({U(n-eux

has stated, nor do they seem to be parts of either P. vohlUx or /*.

aeeroldes. Just what they are I am unable to say at present.

Locality.—Van Horn's ranch, about 12 miles west of Mount Vernon,

Grant County, Oregon. Collected by Maj. Charles E. Bendire (U. S.

Nat. Mus.,No. 2539).

Family ROSACE.!^.

(^RATiEGUS FLAVESCENS Newb. •

PI. X, tig. ].

Ckat.e<;us FLAVESCENS Newb., Proe. U. S. Nat. Mus., Vol. V, p. 507, 188:!; Later

Extinct Floras, p. 112, PL XLVIII, fig. 1, 1898.

Mynca diversifolia Lesq., Cret. and Tert. Fl., p. 241, PI. L, tig. 10, 188:1

I have before me as 1 write the type of Newberry's CrativyiistJdves-

ce/is (LT. S. Nat. Mus., No. 7088) and a part of Lesquereux's tyjjcii of

his Jli/r/'ca diver^^'ifolia as descril)ed first from Florissant, Colorado.

The type of the Bridge (-reek example referred by Lesquereux to J/i

diversifoUa (op. cit., PI. L, fig. 10) is in the paleontological collection

of the University of California, where T have seen it, and there can

be no doubt of its al)Solute identity with Newberry's (^rativgus flaves-

censoi prior date, and I have so referred it. In regard to the status

of the Florissant specimens" I am somewhat in doubt. The National

Museum collection does not appear to contain all of the figured

examples and, judging from the figures alone, it would seem that they

represent more than one species. Figs. T. S, 11, 12, and 14 are

seemingly identical with the Bridge Creek species, yet they show a

tendency to have sharpiy toothed lobes, a condition not often i)resent

in the former species. In the absence of a sufficient amount of mate-

rial (these leaves appear to be rare in the Bridge Creek collections) it

has seemed best to leave it for future settlement.

Locality.—Bridge Creek, Grant County, Oregon. Collected by

Rev. Thomas Condon and Maj. Charles E. Bendire (U. S. Nat. Mus.,

No. 8489). Type of Lesquereux's fig. 10, op. cit., in Mus. Univ. Cal.,

No. 1757.

Crat^gus impakilis n. sp.

PI. X, tig. 2.

Leaf semicoriaceous. roughh' ovate in outline, very ol)tusely wedge-

shaped at base, palmately three-ribbed, primaril}^ three-lobed, but

«Cret. and Tert. FL, p. 14x, PI. XXV, figs. 6-]5.
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iiltinuitel}' seven-lobed; lateral lobes of same size, separated from cen-

tral lobe by sharp, deep sinuses, rather obtuse at apex, each with a

single, small, obtuse lateral lolie; central lobe much the larger, lance-

olate, three-lobed at apex, secondary" lobes short acute; margin of

lobes undulate or ol)scurely dentate; the three riljs of about the same

size, the central or midril) with about six pairs of alternate, thin sec-

ondaries, two of which enter the lateral lobes; lateral ribs with several

pairs of thin, irregular secondaries, two of which are slightly larger

and enter the side lobes; finer nervation producing a regular, deeply

impressed network.

The leaf ligured, the only one found, is 3 cm. long and about 2 cm.

wide. It is seven-lo})ed, l)ut only three-ribbed, the lower lobes each

have a small side lobe, and the main central lol)e a small lobe on each

side. The length of the lower lobes from the sinus is about 1 cm,

that of the middle lobe from the sinus is 1.75 cm. The configuration

of the margin and the nervation are well shown in the figure.

This species appears to find its closest affinity with Crafxgus fl,aves-

cens Newb. ,' or Myrlcti diversifolia^ as it was later called by Lesque-

reux.'* The leaf from Bridge Creek, referred by Lesquereux to his

Mijrlca dlverxifoJia, is certainly the same as Newberry's Cnif&'.guxfiaves-

cenn, and certain of the Florissant leaves appear to be the same, -but

1 am under the impression that at least two species are represented in

the latter material.

Tlie leaf under consideration differs in a number of particulars from
the Bridge Creek specimens. Thus it is deeply three-lo))ed with each

lateral lobe provided with a small lobe, whereas the Bridge Creek speci-

mens are usually rathtu- evenly lobed throughout. The ribs in the

new form are three in mimber and arise at the top of the petiole. In

the other species the leaf is not palmateh" ribbed, but is provided with

secondaries, even the lowest pair of which arise from the midrib well

above the base and pass to the lobes. The margin of these latter spec-

imens inclines to be more creniilate. One specimen is perhaps closer

in shape to one of the Florissant leaves,'' but it differs in the nervation

in the same manner as do the other examples.

Londlty.—White hill half-mile east of original Van Horn's ranch

locality. Collected by Knowlton and Merriam, July, 1901 (U. S.

Nat. Mus., No. 8513.)"

Prunus!' Merriami n. sp.

PI. XI, figy. 2, 3, 6, 7.

I'runu.-^ 11. sp., KiKiwltoii in Merriam, Univ. Cal., Bull. Dept. (TeoL, Vol. II, No. 9,

p. 309, 1901.

Leaves coriaceous, ovate in shape, apparently abruptly rounded and

truncate at base, obtusely acuminate at apex; margin finely serrate,

aLater Extinct Floras, p. 112, I'l. XLVIII, tig. 1.

6Cret. and Tert. Fl., p. 241, PI. L, flg. 10. Thi.s species was also described and figured from

Florissant, Colorado, idem, p. 148, PI. XXV, figs. 6-15.

c- Idem, PI. XXV, fig. 11.
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the teeth of nearly e({Uiil size, obtusely pointed; niidril) very thick,

especially l)elow; secondaries about ten pairs, mostly stronu-, alternate

or a few opposite, arising- nearly at a right angle on one side and at an

angle of about 20° or 25° on the other, strongly camptodrome, arch-

ing far below the margin and joining the secondary next above by

a broad loop, with a series of loops on the outside from which nervilles

enter the teeth; nervilles numerous, strong, irregular, often broken,

producing large areas which are filled ])y a very regular fine network.

The tyipe of this species is nearly 4 cm. in length and is a little more
than 2.5 cm. in width. It appears to have been a rather thick leaf,

ovate in shape, with a finely serrate margin, a thick midrib, and about

ten pairs of strong, camptodrome secondaries, which divide and arch

far inside the margin.

While 1 am not absolutely certain that this leaf should properly be

referred to Prunus, it agrees so closely in a general way with various

living species of this genus that it has been tentatively placed under it.

It is, for instance, ver}- similar to certain forms of P. virginiana, P.

deiJtfssa, etc. It is also quite like some species of C^'donia, as O.

japonica, the flowering quince, but it is hardly likely that this genus

was natural to this country. In any case the species is a well marked
one and can readily l)e identified as a stratigraphic mark.

This species is named in honor of Dr. John C. Merriam, of the Uni-

versity of California.

Locality.—Van Horn's ranch, about 12 miles west of Mount Vernon,

Grant Count}^, Oregon. Collected by Merriam \s expedition of 1900

(Mus. Univ. Cal., Nos. 886, 887) and by Knowlton and Merriam, 1901

(U. S. Nat. Mus., No. 8514).

Pkunus? tufacea n. sp.

PI. XI, fig. 4.

Prunns n. sp., Knowltou in Merriam, Univ. Cal., Bull. Dept. Geol., Vol. II, No. 9,

p. 309, 1901.

Leaves semicoriaceous in texture, elliptical or elliptical-obovate,

slightly unequal sided, rather abruptly wedge shaped at base, and

similarh" narrowed at apex; margin finely, sharply, and evenly serrate

throughout; petiole thick and strong; midrib rather thick, especially

below; secondaries about eight or nine pairs, opposite in the lower

portions, alternate above, arising at an angle of al)out 80° or less and

camptodrome, forking well below the margin and joining the one next

above \sy a broad loop, and apparentl}^ with thin nervilles passing to

the teeth: nervilles strong, mainly broken; finer nervation producing

minute areolae.

These leaves are about 3.5 cm. long and 2 cm, broad. The thick

petiole is over 1 cm. long. The marginal teeth are fine, regular, and

sharp pointed.



KNowLTON.] DESCRIPTION OF SPECIES. 69

Tbose leaves iiiay belong- to the preoediuo- species, but as they differ

in a number of minor particulars it has seemed best to keep them sepa-

rate. They are elliptical or slightly elliptical-obovate instead of ovate,

the teeth are liner, more regular, and evidently sharper pointed, and

the secondaries are at a stronger angle of divergence.

Locality. —Van Horn's ranch, about 12 miles west of Mount Vernon,

Grant County, Oregon. Collected by Merriam's expedition of 1900.

(Type in Mus. Univ. Cal., No. 885.)

Family MIMOSACE^E.

Acacia oregoniana Lesq.

Acacia oregoniana Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 14, PL V, fig. 4, 1888.

The type sj^ecimen with its counterpart still remains unique.

Locality.—Van Horn's ranch. South Fork of John Day River, 12

miles west of Mount Vernon, Grant County, Oregon. Collected by

Maj. Charles E. Bendire (U. S. Nat. Mus., No. 2412).

Family C^SALPINACE^ ?

Cassia ? sp. Newb.

Cassia? sp., Newh., Later Extinct Floras, p. 113, PI. XLYI, fig. 10, 1898.

The type of this form is before me and it requires but a glance to

see that the drawing does not correspond accurately with the speci-

men. Judging from the drawing alone it would seem to represent a

small leguminous pod with faint depressions corresponding to the

places occupied by the seeds. The outer surface is represented as

uniform and unmarked. The specimen itself does not show an}- evi-

dence of the presence of seeds, and the outer surface is strongly

marked with close parallel lines which are oblique to the long direction

and which completely cross it from side to side. I do not understand

this structure, and while it may represent a small pod it is hardly

probable that it is a Cassia.

Locality.—Bridge Creek, Grant County, Oregon. Collected by

Rev. Thomas Condon (U. S. Nat. Mus., No. 7093).

Family SIMARUBACE.E.

AiLANTHUS OVATA Lesq.

AiLANTHUs OVATA Losq., Cret. and Tert. FL, p. 254, PI. LI, figs. 7, 8, 1883.

The type specimens only are known. I have examined these speci-

mens, both being preserved on the same piece of matrix. The figure

of the branch shows the buds much clearer than they appear on the

specimen, but it is perhaps correctly referred. The samaras are
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descril)0(l by Livsijuorcux as ])eiH<;' rounded at one (Mid and aciito at

the othei'. An examination sliow.s that the ])hintness deserii>ed is due

to the ends of one or two ))eino- broken or covered l)v matrix, whiU^ in

one well preserved ])oth ends are simihu- and acute.

Locality.—Bridge Creek, (irrant County, Oregon. Collected by

C. D. Voy. (Types in Mus. Univ. Cal., Nos. 1765, 1766.)

Family ANACAKDIACE^.

Rhus Bendirei Lesq.

Rhus Bendirki Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 15, PI. IX, fig. 2, 1888.

The type material consisted of the example figured and another

specimen with its counterpart. The figured specimen, it will be

noted, is oblanceolate in shape, about 10.5 cm. in length, 3.5 cm. in

width at the broadest point, and is narrowly wedge-shaped below and

acuminate above. Lesquereux regarded this as the terminal leaflet

and decided that the other specimen represented a lateral leaflet of

the same species. Of this latter he says: "To this I refer a small,

oblong-lanceolate leaflet, rounded in narrowing rapidly to the point

of attachment, very short-petioled, and areolation identical.''' This

is much smaller, being only 6 cm. in length and 2.5 cm. in greatest

width, and while it looks at first quite different, may belong to it.

The collection made by Dr. John C. Merriam in liK)0 contains two

specimens like the smaller leaflet.

Locality.—Van Horn's ranch. South Fork of John Day River, about

12 miles west of Mount Vernon, Grant County, Oregon. Collected

by Maj. Charles E. Bendire (U. S. Nat. Mus., No. 2582).

Rhus ? sp. Lesq.

PI. XIV, fig. 6.

The original collection by Bendire contains a fragment of the base

of a leaf or leaflet that was referred by Lesciuereux to Rhus, but was

not included in his published list of species. It is impossible to make

out the whole outline, but it seems to have been obovate with a

broadly wedge-shaped, unequal-sided base. The margin appears to

have been provided with small, sharp teeth. The nervation consists of

a comparatively thick midrib and quite a number of thin secondaries,

those on the broader side of the blade being at a right angle and those

on the narrower side at an angle of al)out -l-i)°. The}' are apparently

camptodrome.

It is clearly unsafe to attempt comparisons between this specimen

and other known species.

Locality.—Van Horn's ranch, about 12 miles west of Mount Vernon,

Grant County, Oregon. Collected by Maj. Charles E. Bendire (U. S.

Nat. Mus., No. 8550).
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Fuinily CELASTRACPLE.

CeLASTKUS DIGNATUS 11. sp.

PI. XI, %. 5.

Leaves membranaceous, elliptical, or slightly obov^ate-elliptical in

shape, truncate, or ver}' obtuse and somewhat unequal-sided at base,

truncate at apex; margin coarsely toothed, the teeth olituse, upward
pointing; petiole short and thick; midrib thick; secondaries about 10

pairs, alternate, at a low angle, craspedodrome, passing to the marginal

teeth; nervilles numerous, mainly unbroken, at right angles to the

secondaries; iiner nervation, producing numerous small, irregularly

quadrangular meshes.

Several specimens represent this species, all being of about the same
size. The}" are in general elliptical-obovate, ver^'^ obtusely wedge-

shaped or truncate at base and rounded at apex. They are 4 cm. in

length and 3 to 3.5 cm. in width. The petiole, preserved in only one

example, is 5 mm. long and 2 mm. thick at the point of attachment.

The toothed margin and characteristic nervation are well shown in

the figures.

This species seems to have some affinity with Celastrus Ineequalh

Knowlton " from the Fort Union beds in the Yellowstone National

Park. This differs, however, in being a much larger leaf, toothed

only above the lower third of the blade, the teeth being also more
obtuse. The general appearance of the two species, however, is

strikingly similar.

LocdUty.—Mascall beds. Van Horn's ranch, a))out 12 miles west of

Mount Vernon, Grant County, Oregon. Collected ])y Knowlton and

Merriam, July, 1901 (U. S. Nat. Mus., No. 8530).

Celastrus confluens, n. sp.

PL II, figs. 1-3.

Leaves membranaceous, elliptical in shape, wedge-shaped and slightly

unequal-sided at base, obtuse but not truncate at apex; margin toothed,

the teeth quite large, sharp pointed; midrib strong; secondaries, about

twelve pairs, mainly alternate, at an angle of about 45' on one side of

the blade and nearly a right angle on the other, camptodrome, arch-

ing very near the margin or forking and sending branches to the

teeth; nervilles and finer nervation as in the last species.

This form is represented by several quite perfect leaves, which ma}''

possibly belong to the last species, but they are much larger and are

unaccompanied by examples of intermediate size, so that it has seemed

best to give them tentativeh" a new name. The best preserved

example, which is also the largest, is 9 cm. long and 5 cm. wide. The

aMon. U. S. Gcnl. Snrv., PI. XCVIII, fig. 3.
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smallest example was apparently al)()ut s cm. long- and is a little over

4 cm. wide.

Locality.—Mascall l)eds. Van Horn's ranch, about 12 miles west of

Mount Vernon, Grant County, Oregon. Collected by Merriam and

Knowlton, July, iJ)01 (U. S. Nat. Mus., No. 8578).

Family ACERACP]^.

Acer Osmonti n. sp'.

PI. XIII, fig. 3.

Leaf membranaceous, five-lobed from the top of the petiole, lower

pair of lobes small, at right angles to the midrib, other pair large, at

an angle of 45° with the midrib; central lobe evidently largest of all

(mainly destroyed); all lobes irregularly toothed and lobed, the lobes

sharp pointed; petiole very long and strong; nervation palmately

five-ribbed, the ribs ending in the main lobes, each with several pairs

of alternate secondaries which emerge at an acute angle and terminate

in the teeth of small lateral lobes; nervilles numerous, rather thin,

mainl}" percurrent and crossing approximately at right angles to the

secondaries; finer nervation producing rather large areola?.

The genus Acer seems to be quite rare in the Bridge Creek l)eds,

although abundantly represented in the Mascall beds at Van Horn's

ranch and vicinity. All that I have thus far seen is the leaf here

described, a fragment of another, and less than half a dozen fruits.

The one under consideration lacks the major portion of the central

lobe and the terminal portion of one of the large lateral lobes. It

spreads about 8 cm. between the points of the lower lobes and about

11 cm. between the points of the larger lobes. The length of the leaf

can not be determined, but it can hardly have been less than 9 or 10 cm.

The petiole, very thick and stout for the size of the blade, has 4 cm.

of its length retained and was evidently somewhat longer.

This leaf has a very modern appearance, much more so, in fact,

than the forms found in the Mascall beds. It suggests at once the

sugar maple {Acer saccharuni Marshall) of the East and is not greatly

unlike small leaves of A. inacropliyllmn Pursh, the common maple of

the west coast.

This species is named in honor of Mr. V. C. Osmont, of the Univer-

sity of California, who collected it.

Locality.—Bridge Creek, Oregon. Collected by Merriam's party

in 1900. (Type in Mus. Univ. Cal., No. 2505.) The fragmentary leaf

above described is No. 8488 in the U. S. Nat. Mus. It was collected

by Condon.
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Acer ,sp., Kuowlton.

PL XIII, %s. 1,2.

Acer sp., Knowltnn, in \Ierriain, Univ. Cal., Bull. Dept. Geol., Vol. II, No. 9, p.

289, 1901.

A fragment of a .small, three-lobod leaf showing- a portion of the

base, one lateral lobe, and a part of the central lo])e. The length

appears to hav'e been about 5 cm. and the width between the lobes

about 5.5 cm. It is coarsely toothed.

Another fragment from the same locality has the base with a short

portion of the petiole preserved. It appears to be the same as the

other.

Locality—One and one-half miles east of Claruos Ferry. Collected

by Merriam's expedition of 1900. Types in Mus. Univ. Cal. Nos.

900, 982.

Acer Bendirei Lesq.

Acer Bendirei Lesq., Proc. IT. 8. Nat. Mus., Vol. XI, ].. U, PL V, %. 5; PL VI, fig.

1; -PL VII, fig. 1; PL VIII, fig. 1, 1888.

Acer trilobatum produdum (Al. Br.) Heer. Lesqnereux, Cret. and Tert. FL, p. 253,

PL LIX, figs. 1, 2, 4 (non fig. 3, which is Platanus dissecia Lesq.).

This species, as ma}" be seen from the above sjnionymy, was first

regarded by Lesquereux as referal)le to the European A. trUohatum

productu)/!^ but later was raised to full specific rank. This name was

also applied to several leaves from Carbon, Wyoming," but they are

clearly not the same as those under consideration. In the Cretaceous

and Tertiary Floras (p. 253), Lesquereux records the specimens under

discussion as coming from "Currant Creek, John Day Valley, Oregon,"

This is in error, as the t^q^es are preserved in the paleontological

collection of the University of California (Nos. 1797, 1797a, 1797b),

and are seen at once to have come from Van Horn's ranch. They
are in the characteristic white volcanic tuti', and not the hard, brownish

matrix of the Current Creek deposits.^

Locality.—Van Horn's ranch, South Fork of John Day River, 12

miles west of Mount Vernon, Grant Countv, Oregon. Original mate-

rial collected l)y C. D. Voy about ISTO (Mus. Univ. Cal., Nos. 1797,

1797a, 1797b); since collected by Maj, Charles E. Bendire (U. S. Nat.

Mus., No. 2413), Dr. John C. Merriam (Mus. Univ. Cal., Nos. 850,

851), and F. H. Knowlton (U. S, Nat, Mus., Nos, 891:0-8948).

aTert. Fl., p. 261, PI. XLVIII, figs. 2, 3a, 1878.

60n PI. LIX of the Cretaceous and Tertiary Floras, Lesquereux givesfour figures vvhichhe refers to

Acer trilobatum productum {now A. Bendirei), and all the specimens are said to be from the same
locality, namely, "Currant Creek, Oregon." This is in error in regard to fig. 3, the original of which
is preserved with the others in the Paleontological Collection of the University of California (No. 1835)

.

This fragment was found to fit into and form a part of the same individual that is figured in the

Auriferous gravel flora (PI. V, fig. 3) under the name of Aralia Zaddachi? Heer. And further it was
found that when so fitted together they produce a leaf that must bo referred to Platanus disseeta.

The locality, plainly marked on the back of each fragment, is Table Mountain, California.
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AcKR DIMOKrilUM Les(}.

AcKu ])i.M()Ki'iirM Ia'S(|.. I'rnc. I". S. Nat. I\Ins., Vol. XI, \). h"), I'l. IX, tig. 1, ]<SS8.

Locality.—Van HorrTs Viinch, about i!3 miles west of Mount Vernon,

Grant County, Oregon. Collected })y Maj. Charle.s E. Bendire (U. S.

Nat. Mus., No. 2415).

Acer Merriami n. sp.

V\. XIV, fig. 7.

AfEu II. Hp., Knowlton in ]\Ierriani, Univ. Cal., Bull. Dept. Geo]., Vol. II, Xo. 9,

p. 309, 1901.

Leaf coriaceou.s in texture, palmatel^v deeply three lolled, the lobes

broad, roughly ovate in shape, of approximately the same size, lateral

lobes at a low angle with the central lobe; all margin coarsel}' and

irrcgularh^ toothed, l)eing provided with low, irregular, mosth^ sharp-

p :)inted teeth; petiole long, very thick; midrib thick, with six or more
pairs of alternate, strong secondaries which end in the large teeth of

the central lobe, and have smaller branches which pass to other mar-

ginal teeth; lateral ribs nearly as strong as the midrib, at a low angle,

each with al)out seven pairs of alternate secondaries passing to the

large teeth, and those on the lower side especially w ith short branches,

which end in marginal teeth; nervilles numerous, thin, mainly percur-

rent and at right angles to the secondaries; liner nervation forming a

rather coarse, irregularly quadrangular network.

The example iigui'ed is the only one that has thus far been found.

It is a large, deeply three-lobed leaf about 12 cm. long, exclusive of

the petiole (of which 2.5 cm. in length is preserved), and about 14 cm.

broad. All three lobes are of approximatel}'^ the same size, and all

are irregularly toothed, the margin being provided with low, sharp-

pointed teeth. The nervation is beautifull}" preserved.

Maples are abundant in these beds, and many leaves, fruits, and

branches have been obtained. The leaf under consideration is markedly

different from Aeei' Be'iidiTel^ which is perhaps the most abundant

species present, ])ut may possibly be a very broad, coarsely toothed

form of A. (JiniorpJinin. The latter species is described by its author

as ])eing prolonged at l)ase into two small lobes which open like wings

on each side of the midrib. The lateral ribs, therefore, arise at some

distance above the top of the petiole in the broad, basal portion of the

))lade. In the leaf before me there is-no indication of the ))asul lobes

that are so conspiuous in ^1. dhnorphuDi.^ and the ri))s appear to arise

at the top of the petiole and at the very base of the blade. Further,

the lobes are doul)ly dentate—that is, have large, irregular teeth or

lobes, the margins of which are provided with low^ teeth. Therefore

it seems most logical to regard them as distinct, at least for the present.
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This .species i.s not greatly unlike some forms of Acer irUolxiturn

trlcui<pldattim Heer" of the Swiss Miocene,

I take great pleasure in naming- this species in honor of Dr. John C.

Merriam, who has done so nuich for the paleontology of this region.

Locality.—Van Horn's ranch, South Fork of John Day River, about

12 miles west of Mount Vernon, Grant County, Oregon. Collected

by Merriam's expedition of 1900. (Type in Mus. Univ. Cal., No. S69.)

AcEK, branches oil

Acer, branches of ? Lesquereux, Proc. U. S. Nat. Mus., Vol. XI, p. 15, 1888.

A number of branches supposed to l)elong to some species of Acer,

but it is quite impossible to determine which one.

Locality.—Van Horn's ranch, about 12 miles west of Mount Vernon,

Grant County, Oregon. Collected by Maj. Charles E. Bendire (U. S.

Nat. Mus., No. 2418).

Acp:r orj:gonianum n. sp.

P1-. XIII, fig. 5-8.

Acer, fruits of, Les(juereux, Proc. U. S. Nat. Mus., Vol. XI, p. 15, PI. VI, figs 2, 8,

1888.

Fruits long and broad-winged, the wing being evidently ver}^ thick

and provided with nimierous strong veins; nucleus large, round, show-

ing l)road truncation where attached to the sister fruit.

This form is so very abundant in all collections from these beds and

admits so readily of separation that I have ventured to give it a name.

It of course represents the fruit of one of the species founded on

leaves that are also abundant in all collections, but thus far no fruit

has been found attached to or even approximate to a leaf, and until

so found it is more convenient to be able to refer to the fruits

independently.

These fruits are, with the exception of that of Acer glgas (supra, p.

76), the largest ones found in these beds. They range in length from
3.5 to •i.o cm. The wing is unusuall}" broad, being not infrecjuently

1.75 cm. wide. It is filled with numerous strong veins, which are given

ofi' from the axis of the fruit in groups or bundles.

As Lesquereux has well suggested, these fruits most closely resem-

ble those of the living Acer mdcrojjhyllum Pursh, the large-leaved

maple so common on the Pacific coast; in fact, they are hardly to be

distinguished.

Locality.—Abundant in Mascall beds at Van Horn's ranch and

vicinity. All collectors have obtained it. Types of Lesquereux's fig-

ures in U. S. Nat. Mus., No. 2417. Types of figures in this paper

collected by Knowlton and Merriam, July, 1901, in U. S. Nat. Mus.,

Nos. 8494-8497.

" Fl. Tort. Ilelv., Vol. Ill, PI. CXII, fl;,'. 3.
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Acer medianum n. sp.

PI. XIV, figs. 4, 5.

Fruit largo, lanceolate in shape; wing rolativel}" narrow, filled with

thin v^eins; nucleus round or oblong, the scar of attachment to its sister

fruit very oblique.

This provisional species is represented by the two examples figured.

The smaller is 4.25 cul long and has the wing 1 cm. wide; the other is

4.75 cm. long and has a wing 1.25 cm. wide.

It is possible that there are merely very hirge fruits of the following

species, as they are of approximately the same shape, but there are no

intermediate specimens, and I have preferred to keep them separate

for the present.

Locality.—Figure 4, the smaller, is from the original Van Horn's

ranch locality; the other is from the white hill, one-half mile east of

the first locality. Collected by Knowlton and Merriam, July, 1901

(U. S. Nat. Mus., Nos. 8498, 8499).

Acer minor n. sp.

PI. XIV, %f^. 2, 3.

Acer^ fruits of, Lesquereux, Proc. U. S. Nat. Mus., Vol. XI, p. 15, PI. VII, fio;. 2,

1888.

Fruits of small size, similar in shape to the preceding species;

length, 2.5 cm., width of wing, 8 mm.
As already stated, this ma}- be the same as the preceding form, but

the specimens are so much smaller, and moreover, as there are no

intermediate specimens, it has seemed best to regard them as distinct.

Inasmuch as three species have been ditierentiated in these beds,

based on leaves, it is natural to suppose that the fruits might also

show difi'erences, In any case it would seem easy to recognize the

three forms of fruits here described.

Locality.—White hill one-half mile east of original Van Horn's

ranch locality, Grant County, Oregon. Collected by Knowlton and

Merriam, July, 1901 (U. S. Nat. Mus., Nos. 8500, 8501).

Acer gigas n. sp.

PL XIV, fig. 1.

Fruit of enormous size, very narrow; wing of nearly similar width

throughout, filled with numerous but rather fine veins; nucleus very

large, elliptical in shape.

This fine species is represented thus far by the single example

figured, with its counterpart. It is a very long, narrow fruit, 9.5 cm.

in length and only about 1.5 cm. in width. The nucleus or seed

proper is large, being 2 cm. in long, and nearly 1 cm. in short, diameter.
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The .scar where it was attached to its sister fruit is oblique and very

long'.

I Ivnow nothing either living' or fossil to which this fruit can be

compared.

Locality.—Gulch 1 mile northeast of Belshaw's ranch, Grant

County, Oregon. Collected bj^ Knowlton and Merriam, Juh^, 1901

(U. S. Nat. Mus., No. 8502).

RuivAC CKAT.I'XIIFOLIUM U. sp.

PI. XVI, fig. 7.

Leaf coriaceous, trifoliolate or very deeply three-lobed, lateral leaf-

let (or lol)e) roughly ovate-lanceolate in shape, irregularly, deeph^

cut into toothed lobes or large teeth near the apex, wedge-shaped at

base, acuminate at apex; middle leaflet (or lobe) much smaller than

the lateral ones, narrowly ovate-lanceolate, long, wedge-shaped below,

very acuminate at apex, margin coarsely toothed; nervation of leaf-

lets (or lobes) consisting of a strong midrib and several pairs of alter-

nate rather thin secondaries which end in the lobes or teeth; finer

nervation not preserved.

This species is represented only by the specimen figured, and this

unfortunatel}^ is not sufficiently well preserved fully to reveal its

character. It is presumably trifoliolate, but may be only deeply

three-lobed. The larger leaflet is assumed from its position to be a

lateral one, the middle one being much smaller. This lateral leaflet

is 5.5 cm. in length, and 2.75 cm. in width between the larger lobes.

The central leaflet is -1 cm. long and 1.25 cm. in width. Both are

sessile.

Owing to the poor state of preservation it is not possible to fix the

position of this leaf with certaint3^ In most trifoliolate leaves, if the

leaflets differ in size, the middle one is usually the larger. In this

case the larger leaflet of our specimen is the lateral one, and it is

assumed to be lateral because it curves away from the smaller one and

has a curved midrib, whereas the smaller one is erect and has a straight

midrib.

With the limitations set by the imperfections of the specimen it is

perhaps unwise to attempt comparisons between it and described forms,

yet a few of these may be suggested. Thus the larger leaflet is not

greatly unlike Crataegus (*6vr(/6'//« Lesq.," from Florissant, Colorado,

which itself is probably the same as a part at least of the leaves

described as Myrica diversifoUa Lesq.,* from the same locality. These

are all long petioled, showing them to be leaves and not leaflets,

whereas ours is sessile, showing that it is probably a leaflet.

"Cret. and Tert. FL, p. 198, PI. XXXVI, fig. 10. Mdem, p. 146, PI. XXV, figs. 6-15.
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If we assume the lar^-er leaflet to be the central one of a trifoliolate

leaf, it certainl}' sut^-gests one of the specimens described hy Lesc^ue-

reux as H/ih.^ //ilUa^," also from Florissant. However, the other speci-

mens classed with this one make it extremely improl)al)lo that curs

is the same. I have, therefore, assumed that it belongs to Rulac (for-

merh^ Negundo), the well-known box elder, but it must remain for

future collections to settle the question.

Localitij.—Van Horn's ranch, about 12 miles west of Mount Vernon,

Grant County, Oregon. Collected by Knowlton and Merriam, July,

1901 (U. S. Nat. Mus., No. 8533).

Family HIPPOCASTANACE^E.

^SCULUS SIMULATA n. sp.

PI. XV, figs. 1, 2.

Leaflets rather membranaceous in texture, broadly obovate-lanceolate

in shape, somewhat unequal-sided, long, wedge-shaped at base, rather

abruptly rounded above to an apparently accuminate apex; margin

minutely and regularly serrate throughout except for a short distance

just al ove the base; midrib very thick; secondaries numerous, about

15 pairs, alternate, close, mainly parallel, forking or breaking up into

two or three branches near the margin and ending in the teeth, occa-

sionally camptodrome, with flne branches on the outside which enter

the teeth; nervilles numerous, thin, mainly percurrent, oblique to the

secondaries; flncr nervation producing minute irregular areolie.

This flne species is represented by several examples, two of the best

being flgured. As all are separate leaflets, it is impossible to deter-

mine their arrangement. The}' are short-petioled if not quite sessile.

The smaller of the flgured specimens has 6 cm. of its length preserved

and was probably Ijetween S and 9 cm. long when perfect. It is 4 cm.

wide. The larger specimen has above 9 cm. of its length preserved

and is 6 cm. wide. The entire length was probably about 15 cm.

This species seems very close, indeed, to both ^Esculus odandra and

jE. glabra^ well-known living species of the eastern United States.

Zo6Y//%.—-White hill one-half mile east of original Van Horn's

ranch locality. Collected by Knowlton and Merriam, July, 1901 (U. S.

Nat. Mus., Nos. 8519, 8520)*.

Family SAPINDACE^.

Sapindus Merriami n. sp.

PI. IX, fig. 5.

Coriaceous in texture, leaflets ovate in shape, obtusely wedge-shaped

at base, obtuse at apex, alternate on the rachis; margin entire; midrib

«Cret. and Tert. FL, p. 194, PI. XLI., fig. 14 only.
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thin, straight; secondaries few, thin, alternate; tiner nervation not

preserved.

The single example iigured is all that can with certainty be referred

to this form. It consists of a portion of the upper part of a rachis

with two leaflets, neither of which is the terminal one. The lateral

ones are alternate and ol)tusely ovate in shape.

This species resembles certain of the smaller examples referred to

S. ohtmlfoHus Lesq.," and may possibly be this, but it is smaller and

has a thinner secondar}- nervation.

Locality.—Bridge Creek, Oregon. Collected for the University of

California. Type in Mus. Univ. Cal., No. 2500.

Sapindus obtusifolius Lesq.

Sapinihs obtusifolius Lesq., Tert. FL, p. 266, PI. XLIX, figs. 10, 11, 1878; Cret.

and Tert. FL, p. 235, PI. XLVIII, figs. 5-7, 1883.

A single example that seems to belong to this somewhat varia])le

species. It is more like the examples figured from the Green River

group, having the narrow shape, thick midrib, and very short petiole

of those.

LocaJity.—Van Horn's ranch, a1)Out 12 miles west of Mount Vernon,

Grant County, Oregon. Collected b}" Merriam's expedition of 1900

(Mus. Univ. Cal., No. 892).

Sapindus angustifolius ? Lesq.

Sapindus angustifolius Lesq., Proc. L^. S. Nat. Mus., Vol. XI, p. 15, 1888.

The single example referred by Lesquereux to this species remains

unique. I should incline to place it in Salix, yet, as it is obscurely

preserved, I have permitted it to remain as above, but have questioned

the correctness of the reference.

Locality.—Van Horn's ranch, about 12 miles west of Mount Vernon,
Grant County, Oregon. Collected by Maj. ('harles E. Bendire (U. S.

Nat. Mus., No. 2698).

Sapindus okegonianus n. sp.

PI. XV, fig. 3.

Leaflet coriaceous in texture, elliptical or elliptical-obovate, very

unequal-sided -M base, apex destroyed; margin perfectly entire; petiole

short, thick; midrib very thick; secondaries thin, about twelve pairs,

emerging at a low angle, parallel, camptodrome, each arching and

joining the one next above; nervilles very irregular, producing large

areas between the secondaries, which are tilled by the ver}^ fine ulti-

mate nerv^ation.

a Tert. FL, p. 266, PI. XLIX, figs. 8-11, 1878.
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The only specimen referred to this species lacks the upper portion.

It appears to have been about 5 cm. in length and nearly 3 cm. in

width, with a petiole 4 mm. long. The nervation is well shown in the

figure.

I at tirst inclined to refer this to Sapindux ohtusifoll^is Lesq.," which

has been found southeast of Green River station, Wyoming, in beds

supposed to be " Washakie" in age, and also in the Fort ITnion ])eds

of Montana and North Dakota. It has about the same size and shape,

although perhaps rather elliptical than ovate. The principal differ-

ence is in the secondaries, these being more numerous at a lower angle

of divergence and less curved upward. The disposition of the nervilles

is much the same in both. However, these two species are close, and

possibly a series of specimens would show them to be identical.

Locality.—Mascall beds. Van Horn's ranch, about 12 miles west of

Mount Vernon, Grant County, Oregon. Collected by Knowlton and

Merriam, July, 1901 (U. S. Nat. Mus., No. 8.538).

Family'RHAMNACE.E.

Rhamnus Cleburni? Lesq.

RHAMNrs Cleburni Lesq., Tert. Fl., p. 280, PI. LIII, figs. 1-3, 1878.

The collections made by Merriam's expedition contain a single

])roken specimen that ma}^ belong to this species, but it is only the

upper portion of the blade, and it is impossible to identify this speci-

men with certainty in the absence of the basal portion. It seems to be

this species, however.

Locality.—Cherry Creek, Cook County, Oregon. Collected by

Merriam's expedition in 1900 (Mus. Univ. Cal., No. 180).

Rhamnus Eridani linger.

Rhamnus Eridani linger. Newberry, Later Extinct Floras, p. 118, PI. XLVIII,

fig. 7, 1898.

Locality.—Bridge Creek, Grant County, Oi'egon. Collected by

Rev. Thomas Condon (U. S. Nat. Mus., No. 9103).

Family TILIACE.E.

Grewia crenata (Linger) Heer.

Grewia crenata (Linger) Heer, Fl. Tert. Helv., Vol. Ill, p. 42, PI. CIX, tigs. 12-21;

PI. CX, figs. 1-11, 1859; Ward, Types of the Laramie Flora, p. 85, PI. XXXIX,
fig. 1, 1887; Newberry, Later Extinct Floras, p. 120, PI. XLVI, fig. 2; PI. XLYII,
figs. 2, 3, 1898 (1899).

Palmrus colombi Heer. Lesquereux, Proc. LI. S. Nat. Mus., Vol. XI, p. 16, 1888.

GrefiDia crenata was first found in this area at Bridge Creek, and

the specimens figured by Newberry, as well as a number of others

aTert. Fl., p. 266, PI. XLIX, figs. 8-11, 1878.
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.since obtained, nvv. ])efore mo. They not only agree among" themselves

but quite closel}^ indeed, with the tig-ures of this species giv^en by Heer.

There can be no reasona1)le doubt as to their identity.

A num1)er of sp(>cim(Mis have ))een found in the Mascall beds at Van
Horn's ranch and \ icinity that must also ])e referred to Grewia cre-

nata. Th(^ single exam[)le referred by Lesqnereux to Pallurits

colomhi proba))ly belongs here, although it is very nuich like certain

forms of PopnJuH Z'^^/^/^^/'/f/ from the Auriferous gravels of California.

The leaves, three in lunnber, from the Mascall beds are a little nar-

rower than tliose from Bridge Creek, and are somewhat more deeply

cordate or auriculate at base, but the differences are not sufficient to

warrant separating them.

Locality.—Bridge Creek, Oregon. Collected by Rev. Thomas
Condon (U. S. Nat. Mus., Nos. 7077, 7078, 7079) and"Maj. Charles E.

Bendire (U. S. Nat. Mus., No. 9532). Mascall beds. Van Horn's ranch

and vicinity. Collected l)y Major Bendire (U. S. Nat. Mus., No. 2542)

and by Knowlton and Merriam July, 1901 (U. S. Nat. Mus., Nos.

8990, 8991).

Grewia auriculata Lesq.

Gkewia auriculata Les(i., Cret. and Tert. FL, p. 252, PL LV, fig. 1, 1883.

This species appears to rest on the single example tigured as the

type. None of the recent collections contain it, although there are a

number of specimens of G. crenata.

The type of G. auriculata should be in the University of California,

but it can not now be found. If it has been correctly tigured it seems

to be very different from the other leaves of Grewia found in the same

beds, although it ma}- be only an alT>normal form of that species.

Localiiy.—^xxAg'Q, Creek, Grant County, Oregon. Collected by

Rev. Thomas Condon.

Family ARALIACE^.

Akat.ia DiciTATA Ward.

Akalia digitATA Ward. Lf.siiuereux, Pnx-. U. S. Nat. Mus., Vol. XI, p. 20, PI. XI,

fig. 4, 1888.'

Locality.—Chewy Creek, Crook County, Oregon. Collected by

Maj. Charles E. Bendire (U. S. Nat. Mus., No. 2121).

Aralia sp. ?

Aralkt votataLesfi., Proc. IT. S. Nat. Mus., Vol. XI, p. 20, 1888.

The collection contains the example referred to Aralia mjtata by

Lesquereux and a fragment of the base of another. There is hardly

Bull. 201—02 6
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sufficient (lata to warrant ])lacing" thoni in thi.s h^pccios, and until further

(uaterial can be olttained it .sceni.s ))cst to leave them as al)ove indicated.

Locality.—Cherry Creek, Crook County, Oregon. Collected by

Maj. Charles E. Bendire (U. S. Na(. Mus.,"Nos. 242(5, 2430).

Akalia \ sp. Knowlton.

PI. XVI, tig. 8.

Aralia ?sp., Knowlton in Merriani, Univ. Cal., Bull. Dept. (ieol., Vol. II, No. 9, p.

289, 190L

A fragment of what appears to be the upper part of a lobe of an

Aralia. It has an entire margin and alternate, much curved, rather

thin secondaries.

This may be the upper portion of a single leaf like Juglans, l)ut on

the slab appears more like Aralia If this latter view be true, its

form can only be conjectured.

Locality.—Three miles above Clarnos Ferry. Collected by Mer-

riam's expedition of 1900 (Mus. Univ. Cal., No. 912).

Aralia sp., Knowlton.

Plate XV, tig. 4.

Aralia sp., Knowlton in Merriani, Univ. Cal., Bull. Dept. Geol., Vol. II, No. 9,

p. 289, 1901.

The fragmentaiy upper portion of a large leaf, showing portions of

three lobes. The lobes are some 5 or 6 cm. in length and about 3 cm.

in width. They appear to l)e without teeth.

It is impossible to tell from this fragment what it is. It may be

the uppei- portion of a moderate sized leaf of Aralia Whitneyi Lesq.

Locality.—Three miles above Clarnos Ferry. Collected by Merri-

am's expedition of 19U0 (Mus. Univ. Cal., No. 913).

Aralia Whitneyi? Lesq.

Akalia Whitneyi Lesq., Foss. PI. Aurif. Gravel, p. 20, PL V, tig. 1, 1878; Proe. U. S.

Nat. Mus., Vol. XI, p. 1(5, 1888.

The earl}^ collection from Van Horn's ranch contained a single

example that Lesquereux referred with some doubt to this species,

and the later collection also contains a single specimen w hich I assume

to belong here. It is a smaller leaf than the figured type, which is

itself much smaller than the normal-sized leaves, and naturally has

shorter lobes, but it can hardly be anything else.

Locality.—Van Horn's ranch, about 12 miles west of Mount Vernon,

Grant County, Oregon. Collected by Maj. Charles E. BiMidire (U. S.

Nat. Mus., No. 2429). Smaller specimen obtained by Merriam's expe-

dition in 1900 (Mus. Univ. Cal., No. 845).
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Family CORNACE^.

CORNUS FEKOX? Ullgei'.

CoRNus FEROX Unger. Lesquereux, Proc. U. 8. Nat. Miis., Vol. XI, p. 21, 1888.

A single much-broken example is all that was t'ound. Its identifi-

cation is extremel}' d()ul)tful, and is permitted to stand simply for the

purpose of calling attention to the fact that there is present in these

beds a large leaf that, while resembling Cornus ferox^ is of practically

unknown affinity. For purposes of correlation it is obviously of no

value.

Locality.—Cherry Creek, Crook County, Oregon. Collected by

Maj. Charles E. Bendire (U. S. Nat. Mus., No. 2452).

Family ERICACEAE.

Andromeda crassa Lesq.

PI. XVI, fig. 3.

Andromeda crassa Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 16, 1888.

This species has not before been figured. It still rests on the type

specimen.

Locality.—Van Horn's ranch. South Fork of John Day River, about

12 miles west of Mount Vernon, Grant County, Oregon. Collected by

Maj. Charles E. Bendire (U. S. Nat. Mus., No. 8511).

Family EBENACE^.

DiosPYROS ALASKANA Schimper.

DiosPYROs ALASKANA ScliiiDper, Pal. Veg., Vol. II, p. 949, 1872.

Diospyros lancifolia Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 21, 1888.

Represented b}^ the upper portions of two leaves only; probably

correctly identified.

Locality.—Cherry Creek, Crook Count v, Oregon. Collected by

Maj. Charles E. Bendire. (U. S. Nat. Mus., No. 24«il.)

DIOSPYROS ELLIPTICA n. sp.

PI. XVI, fig. 5.

Leaf coriaceous in texture, elliptical in shape, rounded at base to the

short petiole, very obtuse at apex; midrib very thick; secondaries

four or five pairs, thin, alternate, at an angle of about 45", campto-

drome arching and joining well inside the margin with a fine mesh

outside; intermediate secondaries occasional; finer nervation produc-

ing an irregular network.
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Of this species 1 have only seen the leaf figured. It is elliptical in

outline, very obtuse at apex, and rounded at ])ase. It is 8.25 cm. in

length to the petiole, which is less than 8 mm. long and 2 cm. in width.

The nervation consists of a very thick midrib and some four or five

pairs of alternate thin secondaries which arch and join some distance

from th(^ margin.

This species has the nervation of living American species of Dios-

pyros, but is more obtuse at ap(>x than is usual in these leaves.

Locality.—Van Horn's ranch, about 12 miles west of Moimt Vernon,

Grant County, Oregon. Collected by Knowlton and Merriam, July,

1901, (U. S. Nat. Mus., No. 8550).

Family OLEACE.E.

Fraxinus integrifolia Newb.-

Fkaxinus integrifolia Newb., Proc. U. S. Nat. Mus., Vol. Y, p. 509. 1883; Later

Extinct Floras, p. 128, PI. XLIX, figs. 1-3, 1898.

This species is represented in all the collections from Bridge Creek

by a large number of examples which agree exactly with Newberry's

tj'^pes. When the lower surface of the leaves is exposed the nervation

shows clearly, but when the upper surface is the one exposed it is

impossible to detect a trace of the nervation. This show^s conclusively

that the leaves were very thick and coriaceous. The upper surface is

also minutely wrinkled, as would l)e the case with a thick, leathery

leaf. From these considerations I am inclined to doubt the correct-

ness of referring' them to Fraxinus, but for the present they ma}^ be

so retained.

Locality.—Bridge Creek, Grant County, Oregon. Collected by
Rev. Thomas Condon (U. S. Nat. Mus., Nos. 7002, 7090) and Maj.

Charles E. Bendire (U. S. Mus., Nos. 7062, 7090).

Fraxinus denticulata Heer?

Fkaxinus denticulata lleer? Newberry, Later Extinct Floras, p. IL'8, I'l. XLIX,
fig. 6, 1898.

More or less doubt still attaches to this form.

Locality.—Bridge Creek, Grant Count3% Oregon. Collected )jy

Rev. Thomas Condon.

INCERT.E SEDES.

PlIYLLITES WASCOENSIS Lesq.

Phyllites WASCOENSIS Lescj., Proc. U. S. Nat Mus., Vol. XI, p. 22, Pi. XIV, fig. 3,

1888.

Locality.—Cherry Creek, Crook County, Oregon. Collected by

Maj. Charles E. Bendire (U. S. Nat. Mus., No. 2038).
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PlIYLLITES sp.

PI. XVII.

The recent material from Cherry Creek contains the single frag-

ment figured, which is just sufficient to show that a leaf of immense
size was present in these beds. It is a segment, evidently from near

the middle of the l)lade, showing a width of at least 22 cm. Apparent]}^

little or none of the margin is retained.

So little of this leaf is preserved that it is impossible to conjecture

as to its affinit}".

Locality.—Cherry Creek, Crook County, Oregon. Collected by

Knowlton and Merriam, July, 1901.

Phyllites oregonianus n. sp.

PI. XVI, fig. 1.

Fln/HUffi n. sp., Knowlton in Mevriam, Univ. Cal., Ball. Dept. GeoL, Vol. II, No. 9,

p. 30.3, 1901.

Leaf of firm texture, lanceolate, narrowly wedge-shaped at base,

acuminate at apex; margin perfect!}' entire; midrib very thin; sec-

ondaries very thin, about eight pairs, alternate, ari 'ing at an acute

angle and much curving upward, camptodrome; nervilles few, obscure;

finer nervation not preserved.

The example figured is about (5.5 cm. long and about 1.5 cm. wide.

Another much- broken example was apparently about the same length,

but was nearh' 3 cm. broad. It has the same kind of secondaries and

has the nervilles ])etter preserved, these being usually broken.

I am uncertain as to the affinities of this little leaf, although in some

respects it suggests Cornus.

Locality.—Three and one-half miles south of Lone Rock, Gilliam

County, Oregon. Collected b^^ Merriam's expedition of 1900 (Mus.

Univ. CaL, No. 1334).

Phyllites bifurcies n. sp.

PL XVI, fig. 2.

Leaf coriaceous, ovate or ov^ate-elliptical in shape, abruptly rounded

at ])ase (apex destroyed), with a single triangular-lanceolate, acuminate

basal lobe; margin otherwise coarsely toothed, the teeth sharp, point-

ing upward; petiole short, strong; midril) ver}' strong below, becom-

ing very thin above; secondaries numerous, thin, somewhat irregular,

ending in the lobe and marginal teeth; finer nervation not retained.

The curious leaf figured is apparently all that is represented of this

form. It was apparently between T and 8 cm. in length, exclusive of

the petiole, nearl}' 1 cm. long, and is -4.5 cm. broad between the tip of
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th(> lony- lol)o :iik1 the (>i)po.sitc of the l»hid(>. The iiuijor part of the

l)l:ide is onl}" o em. broud. The .sniolo husal h)he is 2 em. lono-.

This leaf presents a very eurious appearanee with the h)ng-, sharp-

pointed lobe on one side, and it is (luitc possible that it is an a])noi'mal

exampk^ perhaps of sonu^ well-known form. If it is the normal form,

it is eertainly one that will l)e readily reeognizable in future. Its

affinity is obviously in doul)t. If it were not for the presence of the

single basal lobe it mio-ht perhaps be referred to Betula, })ut I do not

know an}" speeies, either living' or fossil, with which it can be satisfac-

torily compared.

Locality.—White hill one-half mile east of original Van Horn's

ranch locality, V2 miles west of Mount Vernon, Grant County, Ore-

gon. Collected by Knowlton and Merriam, July, 1901 (U. S. Nat.

Mus., No. 8537).

Phyllites inexpectans n. sp.

PI. XVI, fig. 6.

Leaf evidentl}' coriaceous, obovate-lanceolate in shape, narrowed

below, obtuse and rounded at apex; margin perfectly entire; petiole

long, very strong for the size of the leaf; midril) also very strong;

other nervation obscure.

This form is represented by the example figured. It is narrowly

obovate-lanceolate in outline, 3.25 cm. long and 9 mm. wide at the

broadest part, which is near the upper extremit3^ The petiole is

6 mm. long. Unfortunately nothing of the nervation except the thick

midrib is preserved.

This leaf resembles quite closely certain of the leaves referred to

Quercus convexa Lesq. ,
'^ from the Auriferous gravels of California.

These leaves are uniformly thick and coriaceous, yet the nervation

shows distinctly in all cases. Our leaf is apparently no thicker, yet

has no trace of the nervation beyond the midrib. The petiole in Q.

convexa is uniformly short, whereas in the leaf under discussion it is

several times longer, being about one-fourth the length of the blade.

On the whole, this leaf is perhaps closest to PhyJUtes ohscurus

Knowlton,^ from the Pa3^ette formation of Idaho. This latter spe-

cies, however, is elliptical-lanceolate or slightly ovate-lanceolate, while

ours is distinctly obovate-lanceolate. The petiole and midrib are simi-

lar, and both also lack details of nervation. Perhaps a larger series

might show them to grade together.

Locality.—Van Horn's ranch, about 12 miles west of Mount Ver-

non, Grant County, Oregon. Collected by Knowlton and Merriam,

July, 1901 (U. S. Nat. Mus., No. 8547).

"Foss. PI. Aurif. Gravel, p. 4, PI. I, figs. 13-17; Cret. and Tert. FL, p. 265, PI. XLV, figs. 5, 6.

6 Eighteenth Ann. Kept. U. S. Geol. Surv., Pt. Ill, p. 735, PI. XCIX, tig.s. 10, 11, 1898.
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Phyllites personatus n. sp.

Plate XVI, tig. 4.

Leaf evidently thick and leathery in texture, narrowly obovate-

laneeolate in shape, long, wedge-tshaped at base, aciuninate at apex;

margin perfectly entire; midri)) very thin, almost disappearing- above;

secondaries three or four pairs, very thin and o])scure, the two lower

pairs close together near the base of the blade, at an acute angle, pass-

ing up for a long distance, camptodrome and apparently joining the

one next above; nervilles obscure, apparentlv arising at an acute angle

from the secondaries and soon lost; finer nervation not satisfactorily

discernible.

The single specimen figured is all I have seen of this form. It is a

small leaf, al)out 4. .5 cm. long and 1.5 cm. wide, being slightly obovate-

lanceolate in shape. From the faint impression of the nervation as

well as the wrinkled appearance it is inferred that the leaf was of

thick and leathery texture.

Locality.—Cherry Creek, Crook County, Oregon. Collected by

Knowlton and Merriam, July, 1901 (U. S. Nat. Mus., No. 8554).

SPECIES EXCLUDED FROM THIS WORK.

A number of species that are not now recognized have, at one thne

or another, been referred to the various beds within the John Day
Basin. The reasons for excluding each are set forth in the following

list:

Alnus corraUina Lesq., Cret. and Tert. FL, p. 243, PI. LI, figs. 1-3, 1883. The

original of fig. 1 is said by Lesquereux to be from "John Day Valley," Oregon."

This specimen is No. 1944 of the paleontological collection of the University of Cali-

fornia, and is from south of Mount Diablo, California, agreeing with others from the

same place, and being so marked on the back.

Betula elHpiica Saporta. Lesq., Cret. and Tert. Fl., p. 242, PI. LI, fig. 6, 1883. Said

by Lesquereux to be from "John Day Valley, Oregon." It is No. 1760 of the paleon-

tological collection of the University of California, and is from south of Mount Diablo,

California.

Betuki parcc-deritaia Lesq., Cret. and Tert. Fl., p. 242, PI. L, fig. 12, 1883. Said by

Lesquereux to be from "John Day Valley, Oregon." It is from south of Mount

Diablo, California, and is No. 1955 of the paleontological collection of the University

of California.

Berchemia multmervts (Al^ Br.) Heer. Lesquereux, Proc. U. S. Nat. Mus., Vol. XI,

p. 16, 1888. Not found in the collection of the United States National Museum.

Omitted for lack of evidence.

Populvs (jhmduUfera Heer. Lesquereux, Proc. U. S. Nat. Mus., Vol. XI, p. 18, 1888.

A single broken example that it is impossible to identify.

Quercus loncJdtiH Unger. Lesquereux, Proc. U. S. Nat. Mus., Vol. XI, p. 22, 1888.

Much broken and impossible of identification.

Quercusfraxinifolia Lesq., op. cit., p. 22. Discarded for same reasons as the last.

Quercus Olafseni Heer. Lesquereux, op. cit., p. 22. liejected for the same reason

as the last two.
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Jii(/I(iiis LrcoiilcitiKi Lcsq., op. cit., p. 22. Saiiu' :ih i\\r last.

JiKjldiis (Icnficiihdn lleer. Lestpiereux, op. cit, p. 22. Coiilil not he loiiiid in tiic

collei'tion of tlie United States National Musenni.

Pferii^ dc<j((ii.'^ New))., Proc. IT. S. Nat. Mas., VoL V, p. 503, 188:5. Not recognized

by its author in hi.s Later Extinct Floras and .specimens now lost, so far as known.

LIST OF SYNONYMS.

As a considerable number of chang-es in the names and disposition

of species have l)een made in the present paper, the following* list of

changes is presented for the convenience of users of previous literature:

Acer, fruit of, Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. ^F,=Accr oregonionurn, n. !-p.

Ar,erJrllobatnm]))'odurtum (Al. Br.) Heer. Lest]., Cret. and Tert. Fl., PI. LIX, fiijjs.

1, 2, 4: = Acer Bcadirei Lesq.; fig. 3= Platanuit dissectu Lesq.

Araliapungens Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 16 = Artocarpns culiforiiicaf

Knowlton.

Carpinug 2^[/rmnidaIis (Gopp. ) Heer. Lescp, Proc. XT. S. Nat. Miis., Vol. XI, p. 18 =
Carpinus grandlsf Unger.

Carpinus, involucre of = Betnln heteromorphd.

Caryu elxnoides (Ung.) Heer. Lesq., Proc. U. S. Nat. INIns., Vol. XI, p. 18 = ///V'o-

ria elienoides (Ung.) Knowlton.

Cassia j:>haseolitesf Unger. Lesq., Proc. IT. S. Nat. Mus., Vol. XI, p. IVt = ,S(dlx

Enyelliardii Lesq.

Castanca atavia [Tnger. Lesq., Cret. and Tert. Fl., ]>. 247, PI. LIT, fig. 2 = (^Kerens

hornktna Lesq.

Dlospyros lancifolla Lesq.= D. alaskaua Scliini)).

Equisetum Hornii Lesq. = E. oregonense Newb.

Fagiis castanesefolia'Unger. Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 18= JAigus.'' sp.

Ficuxf Condoni l!ievfh. = Platanus Condonl (Newb.) Knowlton.

Fraxiuns affinis Newb.= Quercus affinis (Newb.) Knowlton.

Ilex longifolia Heer. Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 21 = Jnglnns.^ Ben-

direi Knowlton.

Jugluns lu'speria Knowlton = ./. oregornana Lesq.

Lastrea Knightiana Newl).= Lastrea FiscJieri Heer.

Liquidambar eiiropwum Al. Br. Lesq., Proc. U. S. Nat. Mus., Vol. XI, \). 14 =
L. europpeum patulum, n. var.

Lygodium neuropteroides Lesq.= L. Xnvlfusii Heer.

Mars'ilea Bendirei Ward = Hydrangea Bendlrei (Ward) Knowlton.

Myrica diversifoUa Lesq., Cret. and Tert. Fl., PI. L., fig. 10= Crativgtis flavescens

Newb.
Myrica Lesslgiif Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. ^(] = Artocarpas califnr-

nicaf Knowlton.

Pal'mrus colombi Heer. Lesq., Proc. IT. S. Nat. Mus., Vol. XI, \>. Hi = (rrnria cre-

nata ( Unger. ) Heer.

Platanus EayuoldsH Newb. Lesq., Proc. IT. S. Nat. Mus., Vol. XI, p. 19 = Platanussp.

Popuhis nwiiodou Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 21 = Magnolia Cidreri

Knowlton.

Populus polyniorpha Newb., in part = Bctula lietcrodonla Knowlton, Quercus pseudo-

alnus Ett., and Quercus oregoniana Knowlton.

Parana Bendirei (Ward) hesq. = Hydrangea Bendirei (Ward) Knowlton.

Pteris pinnivformis Heer. = P. pseudo-pinmc/ormis Lesq.

Pleris suhsimj)k'x Lesq.= Asplenium subsimplex (Lesq.) Knowlton.

Quercus Breweri Lesq., Cret. and Tert. Fl., PL LIV, fig. 9 = Q. affinis (Newb.)

Knowlton.
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Quercus funinervis (Rossni.) Unger. Ivesq., Proc. T^. S. Nat. iMus., Vol. XI,

p. 22= Q. furcincrvh (rmerlcaiia Knowlton.

(^tiercus pscudo-lyratd (icvtilohn Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 17 =
Q. pseudo-lyrata Lesq.

Quercus pseudo-lyrata angv^tiloha 'Lesq., op. cit., p. 17 =Q. Mcrr'iami Knowito]

Quercns pseudo-lyrata breinfolia Lesq., op. dt., p. 18 =Q. psfudo-lyrata Lesq.

Quercus pseudo-lyrata latifolia Lesq., op. cit., p. 18=Q. pseudo-lyrata Lesq.

Quercus pseudo-lyrata ohtusiloba Lesq., op. cit., p. 18 '=Q. pseudo-lyrata Lesq.

Rhus Bendirei Lesq., Proc. U. S. Nat. Mus., Vol. XI, p. 15 (the small leaflet

described) = Juglans oregotiiana Lesq.

Sequoia Nordfii.'<linldil Heer. Lesq., Proc. U. S. Nat. !Mns., Vol. XI, ji. ]9 = ,S'.

angustifolla 1a .-(
|

.

Ta:Xodiu)a distichum miocemim Heer. Newberry, Later I'^xtiiict Floras, I'l. XL\'II,

fig. 6 = Sequoia Larigsdorfii (Brgt. ) Heer.

Ulmus pseudo-americana Lesq.= U. sjjeciosa Newb.
Vlmus speciosa Newb., Later Extinct Floras, PI. XLV, figs. 5, 8 = Ulmus Newberryi

Knowlton.

DISCUSSION OF THE FLORA

STATISTICAL VIEW.

The fossil flora of the John Day Basin, as set forth in the preced-

ing pages, is seen to be a rich and interesting one. Although the

present enumeration comprises all that is now known regarding the

fossil plants, it is probabh' still far from complete, as eveiy collection

contains a good proportion of new forms. But as it is in a measure

a type locality, it has seemed proper to present a summary of exist-

ing knowledge, in order that the information ma}' be made available

for use in contiguous and obviously related areas.

The following table has been prepared for the purpose of bringing

out the local distribution and the stratigraphic relationships of the

plants:

Table shoiving distribution of species in the John Day Basin, Oregon.

p

'o
0)

P4



90 FOSSIL FLORA OF THE JOHN DAY BASIN, OREGON. [Bn.i-. 201.

TahJi' x]i<)ii'ni(j ilifttriliiilidii of xjicciex In the Jolui Dai/ Jidsin, Orojon—CoiitiniUMl.
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TaJde sJioiring distributinn. of species ht. the John Day Basin,, Oregon—Continued.
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The followiuo' table shows at a ghmce the number of forms found

at each of the localities:

Tdhli' xlioinn.ij tlic niimhcr (iffornix nf cdch lura/lti/.

Currant C'reek 3

Cherry Creek 20

Bridge Creek 46

One and one-half miles east oi Clarn<jH Ferry 3

Three miles above Clarnos Ferry 2

One and one-half miles northeast of Fossil 3

Three and one-half miles south of Lone Rock 4

Van Horn's raneh and vicinity 80

Officer's ranch 3

From this it appears that three localities—namely, Cherry Creek,

Bridge Creek, and Van Horn's ranch and vicinity—afi'ord over 90 per

cent of the entire flora.

BIOLOGICAL CONSIDERATIONS.

As alread}' pointed out, the present woody flora of the John Day
Basin is inconsiderable, consisting of pines along the higher ridges,

occasional junipers along the lower ridges, and a scant fringe of cotton-

woods and willows along the streams. At best not more than three

families are represented. The fossil flora, on the other hand, is a rel-

atively rich one, and shows especially a great variety of woody plants.

Following is a complete list of families represented:

Schizicacete. Ulmacese. Celastracea?.

PolypodiacejB. INIoracefe. Acerace;e.

Equisetacefe. Berberidaceie. Hippocastanacese.

Ginkgoaceas. Magnoliaceee. Sapindacete.

Pinace;e. Lauracea?. Rhamnaceae.

Graminefe. Hydrangeacea^ Tiliacese.

Cyperacese. Hamamelidacete. Araliacese.

Smilaceis. Platanace*. Cornacese.

Salicace;e. Rosacefe. Ericaceae.

Myrieaceae. Mimosacea^. Ebenaceae,

Juglandaceae. Ca?salpinaceie? Oleaceae.

Betulaceae. Simarubacese.

Fagaceaj. Anacardiacege.

The ferns, judging from the remains, must have played a very

inconspicuous role in the Tertiary flora of this region. Two families

and only four species are represented, and these are confined to a sin-

gle horizon. They are also few in individuals, Lvgodium being the

most aljundant.

Associated in the same beds with the ferns are a large number of

individuals of an Equisetum, all of which have l)een referred to a sin-

gle species {jK. ore(jo)ieftise Newb.). The confused character of the

matrix gives no indication of the height to which this species grew,

but it must have been conspicuous, for it is not uncommon to find
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.stems lu'urly o cm. in diameter; the majorit}^ of them, however, are

eonsiderahly smaller. The only othei" E(iui.setum is a small, more or

less doubtl'ul fra^iniMit from the Mascall beds, not enou^'h of it ])eing-

preserved to convey a satisfactory idea of its size and appearance.

Ginkgo is represented in the highest plant-hearing ))eds (Mascall) b}'

a few fragments that are so poorly preserved as to give very little

idea of it l)eyond the fact that it appears to have been larger leaved

than the ordinary leaves of the living species.

The PinacetB, although represented b}' four genera and six or

seven species, could hardly have been a very conspicuous element in

the Tertiary flora of the basin. The most a))undant species was the

widely distributed Sequoia Langsdorfil^ which occurs at live of the

localities. Associated in the beds at Bridge C^reek are a few cones of

what Lesquereux has called Sequoia Ileerl!^ that ma}^ possi1)ly l)elong

to what has been identified as S. Langsdorjil., l)ut if this be so, the latter

identification can hardly be correct.

The remaining conifers are all confined to the Mascall beds. Of
these, Sequoia angustifolia^ Taxodium distichimi viiocenum, and what

has been called Gli/j^tostrohus Znigerl are the most abundant. Taxodium

is also represented ])v what, with little qviestion, are male aments. It

is more than probable that they belong to T. distichum. miocenum..

Thuites is represented by a mere fragment. The Graminefe and

Cyperaceaj are each represented b}' a single form, both of which are

more or less doubtful.

To the Smilacese is referred the single species Smllax Wardii. It

is very rare, as only one leaf has ever been discovered.

We come now to the deciduous-leaved types of vegetation, and it

requires but a glance at the list of families to show that they predomi-

nate to a marked degree. They are represented not only by numerous

genera and species, but in the case of some forms b}- a great wealth of

individuals. The deposits at Bridge Creek, many feet in thickness,

are filled with thousands of leaves of Betula, Alnus, Quercus, etc., and

the Mascall beds at Van Horn's ranch contain great luimbers of leaves

of oaks, willows, and maples. We therefore seem warranted in con-

cluding that the Tertiary flora of the basin was distinctly a hard-wood

flora, not unlike in general appearance that which characterizes much
of the area east of the Mississippi River at the present time. This

fact is still further emphasized by the evident close relationship between

certain of the species found fossil in the John Da}' Basin and those

now living in the Eastern States. This will be brought out more fully

under the discussion of each famil3^

The Salicaceffi are represented by both Populus and Salix, but of the

former genus only one species [P. Llndgreni)^ represented by a single

leaf, has thus far been found. This species was first characterized

from the Payette formation of Boise Count} , Idaho. As I have
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already .said, "Among- liyino- .species this appears to approach most
closely to P. halsamifera caridlcans. It differs in being much more
obtuse, in having- a more marked serrate border, and in the stronger

nervation. The relationship is, however, quite marked, the two leaves

being of the same type, but with strong specific differences."^'

The genus Salix is represented ])y eleven forms, all but one of which
{S. Sc/u'nij}eri) are confined to the upper l)eds. Several of the species

included are represented liy single and often more or less doubtful

specimens, while others are represented by numerous individuals.

Thus S. pseudo-at'gentea is very al)undant. It closel}' resembles the

living -6'. argentea, whence its name. Sallx perplexa, to which is

referred a dozen or more specimens, is very similar in general appear-

ance to certain forms of S. Behhlana^ a species now widel}' distributed

throughout the Rocky Mountain region. The Myricacea3 are repre-

sented by two species, both of which are described as new. Of these,

M. oregoniana is verj^ closely related to M. caUicomsefolia Lesq., a

species very abundant at Elko station, Nevada, and Florissant, Colo-

rado. The other species, Myrica ? 'personata., is whoU}^ unlike anything

previously described from the John Day region, and may not belong

to this genus.

The JuglandacetB are richly represented, both Juglans and Hicoria

being present, the former with eight forms and the latter with three.

The species are rather widely distributed, occurring in the older, mid-

dle, and younger plant-bearing beds of the region. Perhaps the most
interesting form is Lesquereux's Juglans oregoniana^ which has long

been supposed to have come from the Auriferous gravels of California,

but which is now known to have come from the Mascall beds at Van
IIorn\s ranch. Quite a number of additional specimens have been

found recently, and, with the exception of being slightly smaller, they

agree well with the type form. One of the specimens described by
Lesquereux as Rlias Bendlrei has been referred to this, as also my
J. hcsperia,^ from the Paj^ette formation of Idaho.

Judging from the remains, Hicoria was rather rare, for onh^ a few
specimens have been found.

The famil}' Betulaceaj, so far at least as regards individual leaves, is

the dominant family of the flora. It is represented ])y Carpinus,

Cor3dus, Betula, and Alnus, each, except Corylus, with several well-

marked species.

The Clarno formation, or the beds at Bridge Creek and allied locali-

ties, seems to have witnessed the culmination of the Betulaceaj in the

region, for, with the exception of two or three doubtful forms, all the

species are conffned to it.

Carpinus is represented by numerous leaves, which are referred to

C. hetuloides at Bridge Creek, while two more or less questionable

"Eighteenth Ann. Kept. U. S. Geol. Survey, Pt. Ill, p. 726.
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leaves from the Masciill beds iue icfei-red to the well-known Miocene

C (jnoidis.

Out of the vast number of leaves from Bridge Creek only two have

thus far been found which clearly Ixdont*- to Coi'i/Jnn J\f<ic(Ji(((rr!/, and

these ai'e not to be distinguished from h>a\-es of this species figured by

Heer from Alaska. There ean be no dou])t as to the correctness of

this identification.

Betula, as alre;idy j)ointed out, is the most abundantly represented

of any genus in the tiora. />. hcferoiuorpha ?in(\. B. hrUrodonta are by
far the most abundant species. The first nunitioned was in part

described ))y Newberry, under the name of l\q)u1 >ix p()ly7n.<ii-_[>ha^ from

the resemblance to certain of the leaves of the living ]\ allxi^ but with

the great number of individuals at my disposal 1 can not l^elieve that

they should be refei'red to Populus, although the}^ do somewhat

resemble 1\ alha. Hardly to be separated from this is Newberry's

B. heterodonta, but in general it has much larger leaves, with coarser-

toothed margins, and a more markedly inequilateral base. Many of

the leaves of both species show evidence of having been attacked l)y

fungi, producing spots and punctures so characteristic of numerous

spot-producing fungi. As none of the essential features of these fungi

are preserved, no attempt has been made to describe them.

Under the name of Betala Bendlrei I have ventured to describe a

single leaf that, while evidently allied to B. Jieteroinorpha, differs in

being nearly circular in shape, with an equal base and regularly

spaced secondaries.

Almost equally abundant was the species of Alnus described l)y

Lesquereux as A. carjnnoides. It is contained in all the collections

from Bridge Creek, and has also been detected at several other locali-

ties within the basin. From a fragment of a single large leaf 1 have

characterized a new species under the name of A. iiiacrodonta. It is

broadly ovate, with abruptl}^ truncate and heart-shaped base and

coarsely dentate margin.

To the Fagacese are referred a single very doul)tful leaf of Fagus

and no less than 17 species or forms of Quercus. The oaks, although

not quite so abundant in individuals as certain of the species of Betula,

Alnus, etc., above mentioned, are much more abundant in species and

in a few cases are nearly as numerous in individuals. The oaks are

divided sharply into two groups corresponding to the horizons in

which they occur. Thus 8 species are confined to the beds at Bridge

Creek and 7 species to the Mascall beds at Van Horn's ranch and

vicinity, and very few from either locality have been found be3^ond

the confines of the John Day Basin.

The oaks from Bridge Creek are small, nonlobed forms, with entire

or serrate ijiargins. They are also in the main thick, coriaceous-leaved
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species, evidently evergreen, and quite like the Q. vlrens type. Those

from Van Horn's ranch, on the other hand, are all or nearly all lobed

forms, some of them being very profoundly lobed. The}^ are evidently

thinner in texture than the Bridge Creek species.

The most abundant form in the Mascall beds is Q. pseudo-lyrata of

Lesquereux. It is present in abundance in all collections and is hardly

to be distinguished from the living Q. lyrata. It was divided up by

Lesquereux into 5 varieties, but an examination of more than 100

examples convinces me that, with one exception, no satisfactory line can

be drawn between them, and they have been reduced to the typical

form. The exception above noted is that of Lesquereux's Q. j)S€udo-

lyrataangustiloha. After examining more than 25 more or less perfect

examples, it became clear that this was entitled to specific rank, and

it has been called Q. Merrkunl^ the varietal name cm.gustUoha being

preoccupied by A. Braun's Q. angustiloba. It is a very narrowly

lanceolate form, quite suggestive of certain leaves of Q. Tieterophylla^

the so-called Bartram oak.

A small but very perfectly preserved leaf from the same beds has

been called Q. duriuscula. This specimen is very close indeed to Q.

minor (Marsh.) Sargent, the well-known post or iron oak of the Eastern

United States.

Another distinctly modern type, represented by several examples,

is Q. ursina^ which is undoubtedly related to Q. nana (Marsh.) Sargent,

the bear or scrub oak of the Eastern States.

The only entire-leaved oak in the Mascall beds is Q. dayana, a very

small-leaved species of the virens type. It resembles various species,

such, for example, as Q. simjylex Newb., Q. convexa Lesq., and

Q. simidata Knowlton, but appears to differ from them all.

The famih^ Ulmacere is represented b}^ four species of Ulmus, evenly

divided between Bridge Creek and Van Horn's ranch, and a single one

of Planera. Of the two from Bridge Creek, U. sjyedosa Newb. , is the

largest and finest, being from 10 to 13 cm. in length. It is very sug-

gestive of the living 17. americana., and was called U. pseudo-ameri-

cana by Lesquereux, but his name is antedated by that of Newberr3\

The other species, which I have called U. Nev^herryi.^ has a much
smaller and narrower leaf, ranging from 6 to 10 cm. in length, and

less than 3 cm. in width. It was referred to XL speclosa by Newberry,

but seems distinct. Associated with these leaves, but especially with

U. specio.m., are a number of very perfect examples of the Avinged

fruits. They were placed with sjjeciosa by Newberry.

The two species from the Mascall beds are TL [>lurlnerma Unger,

represented by a single loaf, and TJ. californlca Lesq., to which sev-

eral small leaves are doubtfully referred. It is clear that elms were

not abundant in these beds.

Bull. 204—02 7
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Planera {P. Ungerl Ett.) is also represented by a single example.

The MoracejB were not abundant, being represented by three spe-

cies of Fieus and one of Artocarpus. The figs are all small leaves,

and are represented by few specimens, and they evid(Mitly played an

unimportant part in this flora. Artocarpus is unfortunately repre-

sented by only two or three fragments, which were referred by

Lesquereux to Aralia imngens Lesq. and Myrica (Aralia) Lessigii

Lesq. As nearh^ as can be made out, they are the same as my A. cal-

ifornica from the Auriferous gravels of California.

The Berberidaceae are represented by the very distinct and still

unique Berherk simplex of Newberry. It is undoubtedly closely

related to the living B. aquifoUa^ which is so abundant in the region.

The Magnoliaceffi are represented by three species, two of which [M.

Oulveri and 31. lanceolata) are found in the lowest beds of the region,

and one (J/. Inglefieldi) in the Mascall beds.

The Lauraceffi are represented by three species—one of Laurus, in

the Mascall beds, and two of Cinnamomum, one of which {C. Billeri

Kn.) is found at Cherry Creek and the other (6'. Bendirei) in the

Bridge Creek beds.

After much consideration it has seemed probable that the family

Hydrangeacese is represented by the curious sterile flowers which

were first called Marsilea Bendirei by Ward and transferred to Porana

by Lesquereux. The evidence on which it is changed to Hydrangea is

fully set forth in the discussion of this species (ante, p. 60).

Liquidambar, representing the Ffamamelidacea?, was evidently an

important group in this flora. Five forms have been detected, several

of which are represented by a considerable number of specimens.

They all come from the middle and upper plant-bearing beds of the

region. The large leaves from Bridge Creek are referred to L. eiiro-

pseum, although they approach quite closely in certain specimens to

Z. californicum of Lesquereux. Under the name of L. europseum

'patulimi I have characterized a form from the Mascall beds with very

broad three-lobed leaves. The identification of Unger's L. protenswn

by Lesquereux is open to doubt. It lests upon a single broken

example, and may belong to JLcer dimorphuu Lesq. A very peculiar

thick-leaved form has been named Z. pachyphyUum. It is wholly

unlike any of the other forms found in the region.

The Platanacege formed an important family, represented by five

forms and a large number of examples. Of these P. aspera Newb., is

peculiar to the Bridge Creek beds, being a medium-sized species with

sharp upward-pointing lobes. The largest and most abundant form is

P. Gmidoni^ originally described by Newberry as a questionable Ficus.

This is undoubtedly very closely allied to Ward's P. hasilohata, if,

indeed, it is not actually identical with that species. The main differ-

ence lies in the basal lobes. In P. hasilohata these are several times

the size of those in P. Condoni, and appear to be always deeply lobed,
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whereas they are entire in the latter. Assuming that the evolutional

tendency is to get rid of these large stipular organs, as suggested in

the living P. occidentalism the Bridge Creek form would represent a

more recent and highly developed stage than P. hasilohata^ a supposi-

tion borne out by the relative ages of the beds in which they are found.

Another interesting form, unfortunately represented by only a sin-

gle example, was identified by Lesquereux as P. nolnlis? Newb. It

is a leaf more than 25 cm. long and 23 cm. broad, with a petiole 8 cm.

long and some 7 mm. in thickness. The margin is not well preserved.

This may well be the P. noh'dls of Newberry, but additional material

will be necessary to definitely establish the fact. The well-known P.

aceroides of Europe and this country was also determined by Lesque-

reux from the Mascall beds, but it rests on two examples, neither of

which agrees entirely with the ordinary figures of this species. Addi-

tional material is needed to settle the status of this species also.

The Rosace* are represented by two species of Cratsegus and two

of Prunus, one of the latter being more or less open to question.

Cratcegm jlavescens Newberry, from Bridge Creek, is a well-marked

species. It is undoubtedly similar to what was called C. Jlava Ait.,

but which has now been segregated into several closely allied forms.

Lesquereux's Myrica diversifolia is clearly the same as O. jlavescens

and has been united with it. A form quite similar to Jlavescens^ but

undoubtedly distinct, I have called C. hnparllis. It is a small seven-

lobed leaf.

The form that I have named Prumisf Merriami is a small ovate leaf

with finely serrate margins, and in appearance quite like some forms

of the living P. virginiana, P. demissa^ etc. It also resembles some

species of Cydonia, as C. japonica.

Closely related to I\ Merriami^ and possibly identical with it, is

what I have called P. txifacea. It is from the same beds, but differs in

a number of minor particulars, being elliptical or slightly elliptical-

obovate instead of ovate, and has finer, more regular, and evidently

sharper-pointed teeth.

The family MimosacesB is represented by a single pod, which was

named Acacia oregoniana by Lesquereux,

The presence of the Ceesalpinaceaj in this ilora is open to doubt, as

it depends solely on the problematical form referred to Cassia by New-

berry. Judging from the drawing alone, it would be concluded at

once that it represented a small pod, but a careful study of the tj^De

specimen shows that this is not a fair interpretation. It may be a

small pod, but this is extremely doubtful, and even granting this, the

reference of it to Cassia is open to the gravest question.

The presence of the Simarubaceffi rests on what Les([uereux has

identified as a species of Ailanthus. This consists of a branch and a

number of samaras, all preserved in the same piece of matrix. In the

first place, they have not been correctly described and figured by
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Lesquereux, and beyond this remains the further question of the cor-

i-(»t'tnoss of their reference to Ailanthus.

The AnacardiacejB were but poorly represented, there being only

one species and a doubtful form referred to Rhus.

The Celastraceffi are represented by two species of Celastrus, both

from the jVIascall beds.

Next to the Betulacese and Fagacese the Aceraceae appear to have

been the most important family in this flora. It is represented by two

genera, Acer, with eleven nominal forms, and liulac (Negundo), with

one.

The maples appear to have been absent at the time the lowest of the

plant-bearing beds of the region were deposited; at least no remains of

them have been discovered. In the Clarno formation maples are rare,

a single species (^4. Osmonti) having been found at Bridge Creek and

doubtful forms at the same place and near Clarnos Ferry. Acer

Osmonti is a fine species, very modern in appearance, suggesting at

once the living A. saccliaTum. and small leaves of A. rnacrojphyUwi)^ the

common maple of the coast.

Maples were undoubtedly abundant at the time the Mascall beds

were laid down, for numerous leaves, fruits, and branches are pres-

ent. The most abundant of the species founded on the leaves is Les-

qureuex's A. Bendirel., which was for a time supposed to be the same

as the European A. trUohatum productum (Al. Br.) Heer. They are

large, deeply lolled and toothed leaves. ^4. diniorjyhum Lesq. is differ-

ent entirely from the last, and its status is possibly still open to more
or less question. What I have called A. Mcrriami is wholly unlike

A. Bendh'ei, but may be a very broad, coarsely toothed form of A.

dliiiorjphwm. It is, however, without the basal lobes so conspicuous

in dimcm'jjJiuii)

.

Associated throughout the beds with the leaves are numerous speci-

mens of maple fruits. It is not possible to characterize these fruits

with entire satisfaction, but largely on the basis of size, as well as

other minute characters, I have ventured to give names to these

species: A. oregoniammi^ A. 7nedianum, and A. in.inor. It is possible

that only two species of fruits are represented, but the differences in

size would seem to be greater than are found in an}^ one living species.

In the same beds was found a single specimen of a maple fruit which

1 have named Acer gigas. It is a long, narrow fruit, 9.5 cm. in

length, and, so far as I know, is the largest fruit of the kind thus far

described.

Under the name of Rulac cratmg'ifolhini I have described a com-

pound leaf that is certainl}^ very suggestive of the living box elder.

It is unfoi'tunately not quite perfect, and its form and other charac-

ters are made out with difficulty.

The Hippocastanaceffi are represented by a single but undoul)ted

species of iEsculus, which, from its close approach to certain living
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forms, I luu'e called ^E. xlm nlotn. It is clearly related to ^E. octandra

and JE. glahra, both well-known species of the Eastern United States.

The Sapindacese are represented by four species of Sapindus, but

by a relatively small number of specimens. Under the name of S.

Merriauil I have characterized a small species from Bridge Creek.

It seems closest to some of the smaller leaflets of S. ohtusifolius

Lesq., ))ut has smaller and thinner secondaries. The other species

are all found in tlie ]\Iascall beds, and are each represented by single

specimens. This family was clearly not of great importance.

The Rhamnacea?, although represented by two species, are few in

numbers and evidently pla3"ed an unimporant role.

To the Tiliaceaj are referred two species of Grewia, one of which,

G. crenata^ is a well-known European Miocene species. It is most

abundant in the beds at Bi'idge Creek, but a few examples have also

been found in the Mascall l>eds at Van Horn's ranch. The other form,

G. aarlcidata Lesq., rests on the single type specimen, no others

having been obtained. It is possible that it is only an abnormal leaf

of G. crenata.

The family Araliacese is represented by two named forms, and a

numl)er so poorl}- preserved as to render specitic identilication unsafe.

Thus A. digitata Ward is found in the lowest or Cherry Creek locality.

In the same beds is another broken specimen that was referred to Ai'cdia

7iotata by Lesquereux, but it is too fragmentary to permit of a satis-

factory specific determination. The locality 3 miles above Clarnos

Ferry has afl'orded two fragments, evidently representing quite dis-

tinct species of Aralia, but they are too poor to Warrant specitic nam-

ing. The Mascall beds afford a single specimen that is referred with

some doubt to A. W/dtneyi. It is a smaller leaf than is usual in this

species.

The families Cornacene and Ericaceae are represented by a single

species each, the first by Cornus ferox% Unger and the latter by Andro-

meda crasm Lesq.

The Ebenacese are represented by two species of Diospyros, D. alas-

hana Schimper, in the Cherry Creek deposits, and D. elUptica^ a new

form from the Mascall beds. The latter has the nervation of living

American species, but is more obtuse at apex than is usual in these

leaves.

The Oleaceas, although represented by only two species of Fraxinus,

both from Bridge Creek, was of considerable prominence, judging

from the number of individuals present. Fraxinus integrifoUa Newb.

,

is a very thick, coriaceous-leaved species.

Under the name of Phyllites there are a number of peculiar forms.

Some of these are well preserved and may later be referred to more

distinctive places; others are mere fragments too small for adequate

determination.
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C, EOLOGICIAL ( '< )NSn )K RATIONS.

We now come to a consideration of th(> hearing- of the fossil flora on

the age of the beds involved. I took occasion to say in my report on

the plants obtained by the expeditions of the University of California,

under the charge of Dr. Merriam: ''In attempting to work out the

bearing of the plants above enumerated on the question of tlu^ age of

the beds it should not be overlooked that any conclusions drawn

might be quite different from what they would be were the whole

flora of each of the localities to be considered."" 1 added, liowever,

that the conclusions then expressed were "not likely to be greatly

modified by subsequent work." The truth of this prediction has

been satisfactorily confirmed, for after a full consideration of every

known species or form, from every known locality, no evidiMice was

forthcoming to modify the conclusions then expressed. In the follow-

ing pages the evidence on which these conclusions rest will be set

forth more fully than the space then at my disposal would permit.

A reference to the table given on pages 89-92 shows that the bulk

of the flora of the John Day Basin has come from Cherry Creek,

Bridge Creek, and Van Horn's ranch and vicinity. Very few species

are common to two or more of these localities. The species found at

the several other scattered localities, as will be shown later, naturally

fall under one or another of these three.

LOWER CLARNO BEDS.

CHERRY CREEK.

The flora of Cherry Creek, to which may be added that from

Currant Creek, which is clearly the same horizon and only a short

distance away, comprises 22 forms, as follows:

Lygodium Kaulfusii Heer. Ficus tenuinervis Lesq.

Asplenium subsimplex (Lesq.) Kn. Magnolia lanceolata? Lesq.

Pteris pseudo-pinnseformis Lesq. Magnolia Culveri Kn.

*Lastrea Fischeri? Heer. Cinnamomum Dilleri Kn.

*Equisetum oregonense Newb. *Rhamnus Cleburni var Lesq.

*.Salix Schimperi Lesq. Aralia digitata Ward.

Juglans rugosa Lesq. Aralia sp.

Juglans? Bendirei n. sp. *Cornus ferox? Unger.

Hicoria? oregoniana n. sp. Diospyros alaskana Schimp.

Quercus furcinervis americana Kn. *Phyllites wascoensis Lesq.

Quercus sp. Phyllites sp.

Of the forms above listed 2 are new to science, 3 are not named

specifically, while 6 (those marked with an asterisk) have not been

reported outside these beds, leaving 11 species, or exactly 50 per cent,

aUniv. Cal., Bull. Dept. Geol., Vol. II, No. 9, p. 290.
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enjoying a distribution beyond the limits of the John Day Basin.

Their distribution is shown in the following table:

Table showing the extralimittd (listrilmtion of the fossil plants from the Cherry Creek
locality.

Species.



104 FOSSIL FLORA OF THE JOHN DAY BASIN, OREGON. [mu,. 204.

Betula Bendiroi n. sp.

iVtnhi angustifolia i\'c\vl>.

Alnus carpinoideH Lchci.

Alnus serrulata fossilis Nt'w)).

Alnus macrodonta n. sp.

Alniis sp., fruit of.

Alnus Kefersteinii (Gupp. ) Unger.

Quercus ])aucidentata Newi).

(.^uercuH drymeja Unger.

Quercus wimplex Newb.

Quercus affin is (Newb.).

Quercus consiniilis Newb.

Quercus Breweri Lesq.

Quercus oregoniana n. sp.

Ulmus speciosa Newb.

Uhnus Newberryi u. sp.

Ficus planicostata Lesq.

Berberis simplex New]>.

Cinnaiuonnuu Bcudin'i n. sj).

lii(|uidau)bar eurojufuni Al. Br.

riatauus aspera Newb.
Platauus Condoni (Newb.).

Cratiegus fiavescens Newb.

Cassia? sp. Newb.
Ailantlius ovata Lesq.

Acer Osmonti n. sp.

Acer sp.

Sapindus Merriami n. sp.

Rliamnus Eridani Unger.

Grewia crenata (Ung. ) Heer.

Grewia auriculata Lesq.

Fraxinus integrifolia Newb.
Fraxinus denticulata? Heer.

Of the 45 forms here enumerated, 6 have not been specifically named
and 9 are new, leaving 30 previously known, of which 16 have not

been found outside of these beds. It thus appears that about 30 per

cent of the entire flora, or 14 species, has an outside distribution.

None of these are found in the (Iherry Creek l)eds and only 2 in the

Mascall beds. The distribution of these 14 species is shown in the

following table:

Table showing extralimitnl dhtrilndion offossil plants from Bridge Creek locality.

Species.
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Columbia, l)ut it is doul)tfiil if it ha.s been correctly det(?rmino(l.

Othervviso, this species is found from the Fort Union to the Miocene.

Flcu.^ planicostata is of i-ather doubtful occurrence at Bridge Creek.

It is a Laramie and Denver species. Frdxtrins dentieulafa is also a

doul)tful form at Bridg-e Creek; it has l)een reported from Evanston,

Wyoming, in l)eds supposed to ])e of Laramie age, and in the Liv-

ingston l)eds of Montana. Juglans Schurqyrri is found in the Denver
beds at Golden, Colorado. The remaining species are all found in or

above the Fort LTnion beds. Two are found in the Eocene in general,

5 in the so-called Eocene of Alaska, 6 in the Green River beds of

Wyoming, and '1 (one of which is doubtful) in the Miocene.

The conclusion reached in my preliminar^y paper—that these beds
should be regarded as Upper Eocene in age—appears to have been
justified. The fact of this higher distribution than the plants of

Cherry Creek is further emphasized by a review of the species related

to the forms indigenous to these beds. Thus, the species described

as Jmjlaux cryptata is closely related to J. dentlcnlata Lesq., from
the Green River, Wj^oming, and other localities. Quercus consirnilis

is related to Q. drymeja, reported in this country from the Green
River. Quercus s'linplex is related to Q. ((msiniills^ differing merely
by the entire margin, while Q. Breiveri is similarly closel}^ related,

differing in being much longer and .narrower. Ulmus speciosa is

suggestive of U. Braunii, found in this countr}^ in the Green River
beds at Florissant, Colorado. The species I have described as

IT. Neioherryi is close to U. apjeclosa^ being smaller and narrower.

Platanus Condoni is clearly related to P. hasllohafa of the Fort Union
beds of Montana, being evidently a more highly developed form than

that species. Crataegus flavescens^ which, as already pointed out, is

the same as Lesquereux's Myrica divers!folia as identified by him at

Bridge (^reek, is certainly very similar to the originals of this from
Florissant, Colorado. This list could be further extended if necessary.

OTHER LOCALITIES.

There are a number of other localities discovered by Dr. Merriam
that are evidently the same age as Bridge Creek. None of them have
afforded a flora of more than three or four species. They are as follows

:

ONE AND ONE-HALF MILES EAST OF CLARNOS FERRY.

From this locality the following species have been obtained:

Sequoia Langsdorfii ( Brgt. ) Heer.

Alnus carpinoides Lesq.

Acer sp.

ONE-HALF MILE NORTHEAST OF FOSSIL.

This locality has yielded the following:

Sequoia Langsdorfii (Brgt.) Heer.

Myrica? personata n. sp.

Alnus carpinoides Lesq.
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OFFICER'S RANCH, BUTLER BASIN.

The following species are found:

Quercus simplex Newb.

Quercus consiinilis Newb.

Platanns Condoni (Newb. ) Kn.

These species, wherever previously known, are identical with those

from Bridge Creek, and the beds are referred to the same age.

MASCALL BEDS.

VAN HORN S RANCH AND VICINITY.

This flora is by far the richest thus far found in the John Day
Basin. Following is a list of the forms identilied:

Equisetum sp.

Ginkgo sp.

Sequoia Langsdorfii (Brgt.) Heer.

Sequoia angustifolia Lesq.

Sequoia sp.

Thuites sp.

Glyptostrobus Ungeri Heer.

Taxodium distichum miocenum Heer.

Taxodium, male aments of.

Phragmites oeningensis Al. Br.

Cyperacites sp.

*Smilax Wardii Lesq.

Populus Lindgreni Kn.

*Salix Engelhardti Lesq.

Salix Rgeana? Heer.

Salix varians Gopp.

Salix angusta Al. Br.

Salix amygdaleefolia Lesq.

Salix pseudo-argentea n. sp.

Salix dayana n. sp.

Salix perplexa n. sp. «•

Salix mixta n. sp.

Myrica oregoniana n. sp.

Juglans oregoniana Lesq.

*Hicoria elsenoides (Ung. ) Kn.

Carpinus grandis? Ung.

Betula? dayana n. sp.

Alnus Kefersteinii? (Gopp.) Unger.

Fagus? sp.

*Quercus pseudo-lyrata Lesq.

Quercus Merriami n. sp.

Quercus duriuscula n. sp.

Quercus ursina n. sp.

Quercus dayana n. sp.

*Quercus horniana Lesq.

Quercus? sp. Kn.

Ulmus plurinervia Ung.

Ulmus californica? Lesq.

Planera Ungeri Ett.

*ricus? oregoniana Lesq.

Artocarpus californica? Kn
Magnolia lanceolata Lesq.

Magnolia Inglefieldi Heer.

Berberis? gigantea n. sp.

Laurus oregoniana n. sp.

^Hydrangea Bendirei (Ward) Kn.

Liquidambar europjieum patulum ]i. var.

*Liquidambar protensum ? Ung.

Liquidambar pachyphyllum n. sp.

Liquidambar sp.

Platanus nobilis? Newb.
Platanus aceroides ? ( Gopp. ) Heer.

Platanus sp.

Crataegus imparilis n. sp.

Prunus? Merriami n. sp.

Prunus tufacea n. sp.

*Acacia oregoniana Lesq.

*E,hus Bendirei Lesq.

Rhus? sp. Lesq.

Celastrus dignatus n. sp. •

Celastrus confiuens n. sp.

Acer Bendirei Lesq.

*Acer dimorphum Lesq.

Acer Merriami n. sp.

Acer, branches of.

Acer oregonianum n. sp.

Acer medianum n. sp.

Acer minor n. sp.

Acer gigas n. sp.

Rulac cratsegifolium n. sp.

^sculus simulata n. sp.

Sapindus obtusifolius Lesq.

Sapindus angustifolius? Lesq.

Sapindus oregonianus n. sp.

Grewia crenata (Ung.) Heer.

*Andromeda crassa Lesq.

Diospyros elliptica n. sp.

Phyllites bifurcies n. sp.

Phyllites inexpectans n. sp.

Phyllites personatus n, sp.
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The total number of forms represented is SO, of which number 11

have not been specifically named, and 30 species and 1 variety are

described as new to science. The remainder, or 37 species, are those

previouslj^ known from these beds. Of these 37 species, 12 (those

marked with an asterisk in the preceding- list) ha\'e not been found

beyond the limits of these beds, leaving- 25 species which have an out-

side distribution. This distribution is shown in the following table:

Table slioiving extralimltal (listrihntiori. of fami piav Ik from Van Honi >< yanch and
vicinity.

Species.
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h/r((f<i^'/ii</l<(tin uregoNfiiiKi^ etc., that wore supposed to hiivc conic from

the Auriferous yravels, are in r(>ality contined to the Van Horn's

ranch locality. This correhition therefore fails, and the age of the

Van Horn's ranch material must be tixed in other ways.

The tal)l(^ on the precedinu- page shows at a g'lance that the geologic

horizons of those species found outside these beds are decidedl}- higher

than those of either of the floras previously considered. Thus, 17

species out of 25 are found in the Miocene. The oldest beds repre-

sented, at least by species having any particular value for tixing the

age, is the Fort Union, which contains 5 or (> of the species listed.

Sequoia Lany.sdoriii extends throughout the entire Tertiary, and pos-

sibly even into the Upper Cretaceous. Phragrnites aoum/eniils extends

from the Laramie to the Pliocene, but it is at best a doubtful organ-

ism, hard to identify satisfactorily. Salix angusta is another species

ranging throughout the Tertiary, but it is simply a narrow-leaved

willow that may or may not be the same form at all points where it

has been reported. Seven of the species enumerated. 2 of which

are doubtful,. are found in the Green River beds, and (>, one of which

is open to question, have been found in the Eocene in general. Seven

species are found in the so-called Eocene of Alaska, which was, until

recently, regarded as of Lower Miocene age.

If dependence were placed exclusively on the distril)ution of the

above-mentioned forms in fixing the age of these beds, the tendenc}^

would be to regard them as not younger than Lower Miocene, or even

possibly as old as the Upper Eocene, but when we take into account

the affinities and relationships of the forty or more named species that

are confined to these beds, the preponderance of evidence would seem

to relegate them to an age as young as Upper Miocene. Thus the

species of Salix are closely allied to various living species, such as S.

m'gentea^ etc. The species of Quercus are distinctly modern. QueTcus

pseudo-lyrata is hardly to be Idistinguished from Q. lyrata; Q. Mer-

riami is also near Q. lyrata; Q. durkiscula is very close to Q. minor

^

and Q. urstna to the living Q. nana. The form referred to Artocarpus

californica^ if correctly identified, is close to the living A. inclsa;

Hydrangea Bendirel is closely related to several living species; and

the species of Liquidambar are not far from Z. Styraciflua. The two

species referred to Prunus are close to the living P. demissa, P. vir-

giniana^ etc. The maples are very modern in appearance, being

related to A. saccharum., A. macrophyUmn., etc., and the box elder is

not far from the living species. The species described as jEscidm

simulata is similar to ^. odandra and y'E. glahra.

Taking all lines of evidence into account, it seems warranted to

refer these beds to the Upper Miocene.
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THE FLORA OF THE JOHN DAY BASIN IN OTHER LOCALITIES.

Before leaving this subject it may be of interest to give a short

account of this flora as it has been recorded at several localities beyond

the limits of the John Day Basin. This is especially desirable since

we now have for the first time a definite knowledge of the geological

sequence of the plant-bearing beds in the basin. Up to the date of

the publication of Dr. Merriam's paper on the geology of the basin

our knowledge of the interrelations of the plant beds has been in a

much confused state. This confusion is in large measure due to the

fact that no definite localities were given by Lesquereux, they being

simpl}^ recorded as "John Day Valley, Oregon," and so it came to be

supposed that all species from this area were of the same age. This

confusion was helped along by Newberry, who placed Cherry Creek,

Currant Creek, and Bridge Creek in the same horizon, which he

referred to the Miocene. In his latest publication on the subject

(Proc. U. S. Nat. Mus., Vol. XI. pp. 13-24) Lesquereux referred the

beds at Cherr}^ Creek to the Laramie and the Van Horn's ranch deposits

to the Miocene, but he made no attempt to give more definite localities

for the forms mentioned in his earlier reports. It was possible to set-

tle the exact locality of these species only by a careful study of the

t^^pes, which are the property of the University of California. This

investigation, as already set forth, has been made, and the results are

incorporated in the foregoing pages. But the confused condition of

our knowledge of this flora has made its impress on determinations of

the plants whenever they have been found beyond the limits of the John
Day Basin. These outside floras will be passed in review and the

attempt will be made to adjust them to accord with our present fuller

knowledge of the type section.

So far as I now know, the first recognition of the flora of the John

Day Basin be3"ond the original limits was made by m3'self in a

"Report on fossil plants from near EUensburg, Washington," which

was published in 1893 as an appendix to Bulletin 108 of the United

States Geological Survey, by Prof I. C. Russell, entitled "A Geological

Reconnoissance in Central Washington. " Ten species were enumerated

in this collection as follows:

Salix varians Gopp. Ulmus pseudo-fulva Lesq.

Pupnlus glandulifera Ileer. Platanus dissecta Lesq.

Populus Russelli Kn. Platanus aceroides? (Gopp.) Heer.

Alnus? sp. Paliurus folomlji Heer.

Ulmus californica Lesq. Magnolia lanceolata Lesq.

Some of these forms were recognized by Lesquereux as occurring

at Van Horn's ranch, although they have not all been admitted in the

present paper. Populua (jkuiduUfera was based on a single example,
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which I have considered as too indefinite to be entitled to recognition,

and Paliurus cohmihl has been referred to Grew'ia erenata. The

examples representing these species at Ellensburg are more numer-

ous and better preserved, and are probably correctly determined.

Salix varians, which is represented at Van Horn's ranch by a very

few examples, is extremel}^ abundant at Ellensburg, and I have also

recognized in this material one of the new species of Salix {S. jpseudo-

argentea) from the Mascall beds. A number of the Ellensburg species

are also common to the Auriferous gravels of California.

As I pointed out in the report on the Ellensburg material, there can

be no doubt that it is of the same age as that at Van Horn's ranch, a

condition further emphasized b}^ the similarit}' in the matrix, that from

both localities being a white, soft, fine-grained volcanic ash.

In 1892 Mr. J. S. Diller made a small collection of fossil plants at

a point 6 miles southeast of Ellensburg, Washington, that contains,

among other species, some well-preserved examples of Platanus dis-

jecta. The matrix is also similar to that at Ellensburg and Van Horn's

ranch, and the age of the beds is undoubtedly the same.

In 1898 1 published a report" on the Fossil Plants of the Payette

Formation. The name Payette formation was given b}^ Mr. Walde-

mar Lindgren to a series of lake beds along the Snake River, in

western Idaho. The flora here enumerated embraced 32 forms, of

which number 17 were described as new and 5 were not specifically

named, leaving, as then known, onh^ 10 species having an outside dis-

tribution. On page 736 of this report I gave a table showing the

extralimital distribution of these 10 species. On referring to this

table it will be seen that 5 of these species are found only in the beds

at Bridge Creek, and to this list I am now able to add another species

{Sequoia angustifoUa)., thus making 6 of the 10 species common to these

two localities. A number of forms that I described as new are

undoubtedly related to Bridge Creek species. Thus Quercus simidata

is related to Q. simplex, and Q. idahoensis and Q. payettensis are

both more or less closely related to Q. consimilis. Two species

{Jitglans Tiesperia, which I have now referred to J. oregoniana Lesq.

,

and Populus Lindgreni)., described as new in the Pa3^ette formation,

have been detected in the Mascall beds at Van Horn's ranch.

In this report the Payette formation was referred to the Upper
Miocene, but I was misled b}' the knowledge then current regarding

the position of the Bridge Creek beds, as I have already pointed out,

and it is now necessary to change that reference. The flora of the

Payette formation undoubtedly finds its greatest affinity with that at

Bridge Creek, a fact recognized all along, and, like it, is now referred

aEigbteenth Ann. Kept U. S. Geol. Survey, I't. HI, pp. 721-744; Pis. XCIX-CII.
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to the Upper Eocene. It may be noted, though the fact is perhaps

not of great importance, that the matrix in which the plants of the

Payette formation are preserved is similar to that at Bridge Creek.

In 1900 I published a short paper on the Fossil Plants associated

with the Lavas of the Cascade Range, " which accompanied a paper

by Mr. J. S. Diller, on The Bohemia Mining Region of Western

Oregon, with notes on the Blue River Mining Region and on the

Structure and Age of the Cascade Range. It was with the latter por-

tion of Mr. Diller's paper that my own had especial connection. This

paper was based on small collections that had been made by Mr. Diller

and others. Six localities were represented, as follows : (1) Left bank

of the Columbia River, near the mouth of Moffats Creek; (2) Com-
stock, Douglas County; (3) 1 mile east of Murphys Springs, south-

east of Ashland; (-1) Coal Creek, Lane County; (5) 5 miles directly

north of Ashland; and (6) 3 miles southeast of Ashland. The entire

flora comprised only 28 forms, of which 10 were described as new to

science and 7 were not named specifically, leaving but 11 species with

previously known distribution. No localit}^ was represented by more
than 10 forms and most of them hy from 2 to 5 forms.

The species composing this flora were compared with those from the

John Day Basin and the Auriferous gravels of California, and were

referred to the Miocene. In the light of our present knowledge of

the type section in the John Day Basin, certain modifications of this

reference seem necessary. I hesitate, however, to make radical

changes in my former determination without additional material.

When taken as a unit this flora is undoubtedly similar to that of the

John Day Basin, considered as a whole, but when an attempt is

made to relegate the species from individual localities to one of the

three horizons now recognized in the basin, the meagerness of the

material becomes very apparent. With the exception of the first of the

localities to be mentioned, the following tentative classification may be

made: The locality on the Columbia River near the mouth of Moffats

Creek contains Ace7' Bendlrei and a doubtful leaf of Popuhis Zaddachi.

The first of these species is so characteristic that I have little or no

hesitation in referring it to the same age as the Van Horn's ranch

material, namely. Upper Miocene. The localities 5 miles north of Ash-

land and 3 miles southeast of Ashland seem to be more closely allied to

Bridge Creek and are probably to be regarded as Upper Eocene in age.

Murphys Springs is also probably the same in age as Bridge Creek,

while Coal Creek, in Lane County, and Comstock, in Douglas County,

seem likely to be older Eocene than the Bridge Creek beds. But I

wish to emphasize the fact that these are purely tentative views, and

we must depend upon fuller collections to settle the points at issue.

a Twentieth Ann Rcpt., U. S. Geol. Survey, Pt. Ill, pp. 37-64, pis. 1-5.
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THE DALLES, OREGON.

By the kindness of Dr. Arthur Hollick I have been enabled to

examine a number of unpul)li.shed plates of fossil plants by the late

Dr. NewberiT, on which are depicted several species from the so-called

Dalles group, at the Dalles of the Cohimbia. The matrix, 1 am
informed by Dr. Hollick, is a whitish, very coarse-g-rained volcanic

ash, identical in appearance with that ))earing fossil plants at Kell}^

Hollow, Wenas Valley, near Ellensburg, Washington. These plates

were not published by Dr. Newberry and simply bear provisional

names penciled on the margins of the plates. These species are

represented as follows:

Acacia, or Cassia sp,—A small, even-pinnate compound leaf of

numerous small oblong leaflets. Nothing similar has been thus far

found in the John Day Basin.
'"'' Myrlca dirersifoUa Lesq."—Two figures of this form are shown.

They appear to be the same as CratcBgus famscens Newb., from

Bridge Creek.
" Ulmus sp."—Two small, coarsely toothed leaves with well-marked

secondaries ending in the marginal teeth. Judging from the drawings

alone I should incline to refer these leaves to a small form of Carpinus

gTandis Unger, very similar to some forms found at Bridge Creek,

and not to Ulmus. They are wholly unlike the common elm leaves

that are abundant at this latter locality.

With only these data available 1 should incline to regard the locality

affording them as referable to the same age as the Bridge Creek beds,

viz, Upper Clarno.

From the facts here adduced it seems beyond dispute that the condi-

tions which prevailed in the John Day Basin during Tertiary times

were much more far reaching than the mere local limits of the basin;

in other words, that the formations there recognized extended as far

north as central Washington, east into northwestern Idaho, and west-

ward over much of western Oregon.

SUMMARY.

(1) The John Day Basin lies between the north and south ranges of

the Blue Mountains, in north-central Oregon. It covers an area of

approximately 10,OUO square miles and is drained by John Day River

and its tributaries. It has been the scene of great volcanic activity,

its rock masses l)eing made up of numerous volcanic flows, with alter-

nations of ashes, tufas, sands, and gravels.

(2) No detailed geological study has been made of the region, but

c()ntril>uti()ns to this subject have been made l)v Le Conte, Condon,

Marsh, Cope, Wortman, Matthew, and Merriam, the most important

and comprehensive being by the latter author.
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(;->) Its fossil riches, in the shape of mammalian teeth, were first

brought to scicntilic attention in 1861. Since that time an extensive

vertebrate fauna has been described by Leidy, Cope, Marsh, Wort-
man, Merriam, and others.

(4) The first fossil plants were found at Bridge Creek in 1862, by
Prof. Thomas Condon. Since that date collections of plants have been

made b}^ Condon, V03 , Bendire, Merriam, Osmont, and Knowlton.

The plants have been studied and described by Newberry, Lesquer-

eux, and Knowlton.

(.5) The fossil flora of the John Day Basin, as set forth in the pres-

ent paper, comprises 150 forms, distributed among 37 natural families

and the anomalous group of Phyllites. Of the 160 forms enumerated,

21 have not been named specifically, and 14 species and 1 variety are

described as new to science. The previously known species number 81.

(6) The known fossil floras of the John Day Basin are all of Ter-

tiary age. The oldest, represented by the localities of Cherry Creek,

Currant Creek, and 3 miles above Clarnos Ferry, is referred to the

Lower Eocene. It is in the low^er part of Merriam's Clarno formation.

The next younger in age, exposed at Bridge Creek, li miles east of

Clarnos Ferry, one-half mile northeast of Fossil, and Ofiicer's ranch

in the Butler Basin, occupies the upper part of the Clarno formation

and is Upper Eocene in age. The j^oungest plant-bearing beds of the

region, found at Van Horn's ranch and vicinit}^, are in the basal por-

tion of the Mascall formation. The age is regarded as Upper Miocene.

(7) From the facts adduced in this bulletin it is concluded that the

conditions which prevailed in the John Day Basin during Tertiary

times extended also into central Washington, northwestern Idaho, and
western Oregon.

Bull. 2()4—02 8
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