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THE M IOCENE OF A STORIA AND

COOS BAY
,
OREGON .

By W ILL IAM HEA LEY DA LL .

IN TR OD U C T ION .

The object of the present memoir is not merely to describe and illustrate the
fauna of a particu lar Tertiary hori zon of the Pacific coas t of the United States,
although the larger portion of the work is devoted to that purpose . The literature
of Pacific coas t paleontology is scattered , much of it is inaccessible except in large
libraries

,
and

,
though various worthy papers have appeared from time to time , no

general revision of the nomenclature of the fossils has been made
,
and until recently

the material for thorough monographic study has not existed anywhere. In the
las t few years large collections have been made under the auspices of the United
States Geological Su rvey by members of its staff . These collections are now begin
ning to be sufficiently large for serious study, though , owing to the poor state of
pres ervation so common in the Tertiary of the Pacific coas t , this will prove a task
much less easy and rapid than is possible with the well-preserved fossils of the
A tlantic Tertiaries .

The work must proceed slowly and publication of the resu lts will be possible
only at intervals and

,
as it were

,
piecemeal . The present is the first of what I hope

may prove a series of contribu tions to a betterknowledge of the Tertiary faunas of
the Pac ific States .

I have aimed to describe and illustrate the M iocene fauna of the Empire forma
tion of Coos Bay, Oregon ,

and the unfigured species of the A storia group of Columbia
River

,
and to revise and bring to date the systematic nomenclature of the species

described or known from both localities . The description or illustration of a few
species from other localities on the coast has been added when it seemed that these
species would aid , by comparison or otherwise , in the elucidation of the fauna under
consideration .

I have had the kind assistance of Dr. F. W. True
,
of the United States N ational

Museum
,
in working up a remarkable fossil sea lion whose remains occur in the Coos

Bay M iocene.
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,
OREGON .

In view of the great difficu lty in getting access to some of the early short papers
on Pacific coast paleontology by T . A . Conrad and others , the text of a number of
the more important of these papers has been included among the appendices to the
main portion of the work. The student is thus enabled to consu lt a practically
exact reprint of the originals . The text figures to the first paper ever printed on

the invertebrate fossils of Oregon are also reproduced
,
as they have not been else

where refigured and the original paper is of great rarity .

In 1856 and 1863 the late Dr. Philip Pearsall Carpenter made reports to the
British Association for the Advancement of Science “

On the present state of our
knowledge of the Mollusca of the northwest coast of America .

”
These reports

,

published in 1857 and 1864 , respectively, have been of the utmost value to students
of the Tertiary and recent molluscan faunas of the coas t. They not only analyzed
the existing literature from the beginning, but systematized the data contained in
it in a mas terly way and at the cost of great labor. Since the death of Doctor
Carpenter a large number of papers on the shells of this region ,

recent and fossil
,

have appeared
,
some of them in out of the way places . It was thought that a

bibliography bringing the subj ect up to date — comprising all known papers issued
since the publication of Carpenter’s reports and including some titles omitted or
imperfectly presented in the report of 1857 and the reprint of papers by Carpenter
issued by the Smithsonian Institution in 1872— wou ld be of value to students.

Such a bibliography, gathering the titles to the output of some forty years of scien
tific activity , has been compiled and added to the series of appendices .

I have had the use of material and books belonging to the United States National
Museum and of sundry specimens from the collection of Stanford University and

the University of California ; also the cooperation of Prof. W. B . Clark , of Johns
Hopkins University ; Dr. Ralph A rnold , of the United States Geological Survey,
and many private correspondents on the Pacific coast , for which I desire to express
my gratitude .

THE T ER T IA RY O F A ST O R IA .

In Dana ’s report onthe geology of the United States Exploring Expedition
under Wilkes he refers briefly to the Astoria Tertiaries as follows

The Tertiary rocks were first seen on the Co lumbia in the vicinity of Astoria. They occur along
the shores of this river for 20 miles from the sea. though occasionally interrupted by basalt as at the

settlement Astoria. These sedimentary deposits , according to the reports of the officers of

the Vincennes , prevail to the north of the Columbia and upon the shores of Puget Sound . They were
observed by the writer 10 miles north of the Columbia in a stream emptying near Gray’s Bay.

Q G Q

W e have already stated that the Tertiary formation of Oregon occurs in various places from Puget

Sound to San Francisco, along the Straits of De Fuca. the Cowlitz , the lower Columbia, the

WillametteValley.and the Elk. The thickness of this formation on the Columbia and W illam
ette is in many places or feet. As the rocks had evidently been much removed
by denudation it is probable that feet is even too low an estimate for the whole height above the
present sea level . The rocks of the formation are soft sandstones more or less argillaceous and schistose ,

and clay shales, either firm or crumbling. besides basaltic tufa or conglomerate .

In many lo c

alities the argil laceous shale contains nodular concretions of limestone. These con

cretions are often very regularly spherical and vary from half an inch to 6 feet in diameter, though if

a Dana, J . D . , Geology : U . S. Expl. Exped . 1838-1842, vol . 10, under command of Charles W llkes , U . S. N Phlladelphla,

1849, pp. 626, 651 , 652, 654, 657, 659.
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exceeding a foot the form is more irregular. They are often very abundant, and as they fall
out from the crumbling precipice the plain at foot becomes covered with these balls of stone.

The concretions often contain a fragment of wood , a fossil shell . a crab ’s legor bones of fish .

Fossils rarely occur in the shales where these concretions are found
,
except they are inclosed in some of

the concretions. No solid layer of limestone was observed in any part of the sandstone formation .

These nodules occur along the Columbia , east of Astoria. in sufficient abundance to be procured and
burnt for lime . They were also observed in the shale of Elk River.

The layers of sandstone and shale are generally horizontal . The sandstone continues to the water’s
edge on the north shores [of the Columbia] , while on the south banks of shale at least 200 feet thick
border the river . Above this height the shale is covered by the soil.

The shale in the vicinity of Astoria contains numerous fossi ls. Those to the eastward are embedded
in calcareous nodules and are consequently well preserved ,

while those in the cliffs down the river lie

unprotected in the shale and have suffered from compression . The specimens collected include numer
ous shells ofMollusca. minute Polythalamia, besides the legs of a crustacean , an echinoderm , the remain

der of four species of fish , and some cetacean vertebra .

The fossils of Astoria have been examined and described for this report by Mr. T. Conrad , and the

following are his conclusions wi th regard to the age of the deposits :
From the investigation of the fossils previously received from Mr. Townsend , I had arrived at the

conclusion that they were of the geological era of the Miocene. and the specimens you sent confirm the

opinion . I do not recognize . it is true . any recent species of the coast of California or elsewhere , but

neither is there any shell of the Eocene period , nor has the group any resemblance to that of the Eocene.

On the contrary , the forms are decided ly approximate to those of the Miocene period which occur in
Great Britain and the United States. N ucula divaricata. for instance , closely resembles N . cobboldiz

(Sowerby) of the English Miocene. and Lucma ac utilim ata can scarcely be distinguished from L . can

tracta (Say) . arecent species from the Atlantic coastand found in the Miocene beds of Virginia . Natica

heros, a shell of similar range ,
is quite as nearly related to the N . sea

-
ao. A similar number of species

might be obtained from some of theMiocene localities ofMaryland or Virginia ,
and yet no recent species

be observed among them . In the Eocene , and also in the Miocene strata. there are peculiar forms which
obtain in Europe and America. and although the species differ, yet they are so nearly allied that this
character alone . independent of the percentage of extinct forms , is quite a safe guide to the relative

ages of remote fossiliferous rocks. On this foundation I speak with confidence when I assign the fossi ls
of the Columbia River to the era of the M iocene .

”

These observations of Conrad , however liable to criticism in minor details
,

afford good evidence of his acu teness in recognizing the salient features of a fossil
fauna and in referring it approximately to its proper place in the geologic column .

Nevertheless , some years later he modified his opinion , and in a paper issued in
1865 he expressed himself as follows :

The fossil shells of the United States Exploring Expedition , collected at Astoria, and published
in Dana

’
s report on geology and paleontology , were referred by me to the Miocene period . A larger

acquaintance with Tertiary fossils in general has led me to the conclusion that their position is in the
older Eocene , and that they correspond in their horizon to the group of Shark River, Monmouth County ,
N . J . ,

holding in common the A tu ria ziczac. The shells of Shark River being in the form of casts,

not sufficiently characteristic for comparison with those of Oregon , the A turia is the only species
that is

,
certainly common to the two localities ; but several of the Oregon species are almost identical

with shells of the London clay of Bracklesham and Bognor.

This modification of Conrad ’s views in regard to the age of the Astoria group
was doubtless due to his growing sense of the incongruity of the presence in an
American M iocene formation of such forms as A turia

,
Miopleiona, and Tropho

sycon . This feeling was to a certain extent justified , bu t the idea that the fauna
of the miscellaneous concretions picked up at the foot of the Astoria bluff was
not all derived from beds of a single age seems not to have occurred to him .

0 Am. Jour. Conch . , vol. 1, 1865, p. 150. See also Proc. Acad. Nat. Bel . Phlladelphla, for 1865, p. 71.
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That there was a modicum Of uncertainty in the determ ination of 1849 was

brought ou t by J . S. Newberry in his discussion of the Chico-Tejon problem of
California “

as early as 1857 , and subsequently by C . A . White” in considering
the same question . White Observes :

There is apparently no reason to doubt that a large part of the species figured and described in
the second work cited 0 are really of Miocene age ; but it is the species which are published in the

first-quoted work ,d and in part republished in the second , concerning the Miocene age of which doubt
is felt. The true Miocene fossils appear to have been collected by members of the exploring expe

dition ,
whi le the collection of those published in the Ameri can Journal [of Science] is credited by

Mr. Conrad to J . K . Townsend . Mr. Conrad ’
s descriptions of Mr. Townsend ’

s fossils are brief and
mostly unsatisfactory , but his woodcut figures are good ,

and they represent forms that have not to

my knowledge been elsewhere recognized among the Miocene fauna of the Pacific coast.

Attention may be called especially to four or five of the species figured in the American Journal .
For example , the N ucu la divaricata diffem,

if at all , from N . truncate Gabb only in the asserted round
ing, instead Of the truncation ,

Of the posterior anterior
”

) extremity ; and yet one of Mr. Conrad ’
s

figures shows such a truncation . The Mactra albaria of Conrad is exceedingly like M . ashbumen
'

Gabb .

The Loripes paralis [misprint for parilia.
— W . H. D .] Of Conrad recalls L .

-dubia Gabb . The Pyru la

modesta of Conrad is possibly identical with Ficus? cypraeoides Gabb , and the Survey collections con

tain specimens Of Solm from the Tejon group of California
,
which closely resemble Conrad ’

s figure

of S . curtus. Besides this , the A tun
’

a angw tatua of Conrad , from Astoria, is much like A . mathem

aom
'

Gabb, of the Tejon group of California, and the presence of that genus in Miocene strata seems

out Of place .

These similarities suggest at least the possibility that In the vicinity of Astoria both Miocene and

Chieo-Tejon strata occur.

In the last assertion White was undoubtedly close to the truth
,
especially

if we read for “ Chico—Tejon ” the term “
Oligocene ,

” which
,
with our present

knowledge , may be regarded as positively correct . The sim ilarities pointed out

by White can now in part be explained as of closely allied species of the Oligocene
andM iocene , while others illustrate the fact that from the m iscellaneous concretions
both Townsend and Dana collected some Oligocene species as well as a majority of
M iocene forms .

The fact that Astoria was a classical locality for Tertiary fossils on the Pacific
coas t led me

,
while engaged in studies for the Unite d States Geological Survey,

to visit the locality in August , 1890 . The following is a summary of the obser
vations made at that time ! Three distinct formations along the Columbia have
been referred to the Tertiary period .

The first
,
named by Condon f the Astoria shales

,
consists of clayey or sandy

shales of various colors and various degrees of consolidation . On weathering ,

they become soft and clayey
,
usually of a yellowish color

,
and so appear along

the banks at Astoria . A t the time of Dana’

s visit and until a few years ago numer

ous Oligocene fossil remains were Obtained at the water’s edge by collectors in
the town of Astoria . These came from a single very thin stratum below the M io

cene beds , which from the presence in it of the nau tiloid A turia angustata Conrad

a Pacific R . R . Repte. , vol. 6 , pt . 2, 1857 , p. 25 .

5 Bull . U . 8. Cool. Survey, NO . 51 , 1889. pp. 3 1 et seq .

6 Conrad
’

s appendix to Dana’
s report .

4 Am . Jour. Sci . , 2d ser. ,
vol . 5, 1848. p. 432 (Conrad

’

s descriptions of Townsend ’

s fossils) .
c See also B ull . U . S. Geol. Survey , NO . 84 , 1892 , pp. 223—226.

I Condon , Thomas, Am . Naturalist, vol. 14 , 1880, p. 457.
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was named the A tw'ia bed by the writer in 1892 . The age of the shales imm e
diately above it , which are largely nonfossil iferous

,
is somewhat uncertain . That

they are in part Oligocene and in part M iocene is probable , but the exact limits
of each remain to be determ ined .

Owing to the fact that both the concretions in the A turia bed and those from
the Miocene shales above

,
released from the matrix by weathering, were m ingled

on the narrow beach and were more or less calcareous
,
and to the scarcity of lime

stone (already noted by Dana) in the region ,
it has happened that these concre

tions have been carefu lly collected by the settlers and bu rned for lime . The beach
has been bu ilt over and entirely covered by dwellings and storehouses bu ilt on
piles on account of the high and precipitous character of the river bank at Astoria.

The supply of fossils from either sou rce has thus virtually been cu t off . Speci
mens inferior in preservation from the superincumbent M iocene beds may still
be seen in the banks near Tongue Poin t , in the bluffs behind the schoolhouse

,

and at other localities abou t Astoria ; yet the grading, wharfage , bu ildings, etc.

,

have concealed nearly all the original exposures .

Fortunately
,
before this state Of affairs had reached its present completeness

,

the late Dr . Thomas Condon had visited Astoria and made collections which are now
preserved at the State University at Eugene , Oreg. In these collections the speci
mens from the Oligocene and Miocene horizons are carefu lly discrim inated

,
and I

had the privilege of exam ining them under the guidance of the venerable professor
himself . This evidence explains the discrepancy which was so long a subject Of
controversy .

The second form ation along the Columbia consists of a series of Miocene sand
stones

,
which is represented ou both banks of the river

,
but best developed on the

north or right bank , while the shales above described are most prominent on the
left or sou th bank . The sandstones are granu lar , brittle , or friable , in some places
very compact and hard

,
usually Of a brownish color .

The impression I gathered after my inspection of the exposures in August , 1890 ,
though withou t the opportunity of exam ining any large district with care , was that
the shales and sandstones form parts of a single series varying in the character Of
its beds or layers according to flu ctuations in the sedimentation ; the shales being
more argillaceous , the sandstones more arenaceous , neither possessing an exclusive
character ; the fossils appearing to be the same species throughou t the sandstones
and the greater part of the shales ; the lower portion Of the shales being, however,
almost destitu te of fossil remains . The tendency seemed to be for the fossils to
form concretions round them in the shales and to be represented chiefly by casts
in the sandstones . The name

,
Astoria group , was adopted for the series in

As the locality is classic , a few descriptive notes may be of use to future explorers
Of the geology.

NO proper Eocene Is exposed at Astoria
,
but the rocks may occur below the

water level . The A tum bed
,
of Oligocene age , in which A taria, angustata ,

Miopletona

indurata ,
Marcia oregonensis , Trophosycon oregonensis , and Scapharca devincta

appear to be characteristic species
,
as already explained , is no longer accessible ,

0 Bull . L
'

. 8. 0 00 1. Survey , No. 84, 1892, p. 2 5.
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its ou tcrop having been close to the water
’
s edge under the most elevated part Of

the high bluffs behind the town ,
which is strung along on a narrow talus or bu ilt

ou t on piles over the river , there being hardly any level land between the blufl
'

s and

the water .

At Sm iths Point
,
west of the town

,
the shales are very low,

the vertical face not
exceeding 15 feet . They dip about 16

° in a sou theasterly direction and are com
posed of thin layers of chiefly blu ish-gray shale with numerous fractures lined with
peroxide of iron which develop more numerously as the su rface dries

,
while the iron

causes the face to
i

weather into a brownish color. Most of the layers contain a little
sand

,
but some do not show any. The fluctuations seem to succeed each other

with a certain regu larity .

Here and there a little gravel is mixed in one of the layers , and in these gravelly
layers are also small fragments of bivalve shells

,
the most perfect and numerous

being valves of Pecten (Pseudamusium ) peckham
'i Gabb

, A ctla conmdi Meek
,
and

fragments of a species of Terebralal ia .

At some places in the upper layers of the shale the clayey parts form along
a bedding plane lines of concretions , partly fossiliferous and containing most com
monly specimens Of Macoma calcarea in a bad state of preservation .

Above the shales at this point is a bed 8 to 20 feet in thickness of a yellowish
clayey sand with irregu lar, mostly rounded fr agments of a harder sandstone , m acu
lated with peroxide of iron , with a few traces of marine fossils, and more or less

gravel not regu larly bedded and penetrating into fissures in the shaly rock below
,

in the form of dikes. The beach in this vicinity is composed of the pebbles
,
nodules

,

and small bowlders of the hard sandstone washed out of this layer mixed with a few
fragments of volcanic tufa .

Near Tongue Point , at the other end of the town , 2 m iles away , the same beds
were recognized , but the gravelly layer seemed thicker and the shale much broken
up . The same beds appear to compose the bluffs between Tongue and Smiths
points

,
though owing to the way the town is bu ilt they are difficu lt of access . These

bluffs at their highest point , near the high-school building, rise perhaps 150 fee t .
Here a fine section shows 30 to 40 feet Of the shales exposed at an angle of 40

° to
dipping abou t 26

°
SE .

,
though the dip is not invariable . The yellowish sandstone

gravel overlies the shales to an equal thickness and descends into them in dikes here
and there . The upper margin Of the shales is in places indistinguishable

’

,
the clayey

and sandy layers merging into each other and being sim ilar in color.
It is notable that in the upper part Of the shales some of the shells seem to have

been fossilized in sandstone
,
washed ou t

,
and reembedded in the clays. Between

the valves or on one side of a single valve of a bivalve shell , there will be a remnant
of soft coarse sandstone

,
while the fossil is otherwise embedded in a dark waxy clay

shale .

These sandstones and shales have much similarity to Miocene deposits occur
ring in various localities along the coast from California to Alaska and part of the
fossils are of identical species .

The A turia bed and the superincumbent Astoria group occur on the north
bank of the Columbia in a good many places

,
apparently more elevated than on the
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Oregon side . Condon obtained the A taria also from Tillamook
,
and Oligocene

beds exist near Port Blakely
,
on Puget Sound opposite Seattle .

The thirdmember of the group regarded as Tertiary by Dana consists of basaltic
rocks

,
either massive or broken into the form of tufa . Tongue Point itself is a

basaltic m ass
,
and according to Condon there is on the ridge behind the town an

extensive layer of Pleistocene basalt , fragments of which appear on the beaches .

A t the time of my visit , a fire on the sou th side of the street leading from the Union
Pacific dock

,
one block to the west

,
had destroyed some bu ildings and part of the

planking Of the roadway
,
exposing a fine solid basaltic rock 10 or 12 feet square and

15 feet high . The original beach at its base was abundantly strewn with fragments
of the same material .

It is stated in the American Naturalist , from Condon
’
s manuscript notes

,
that

the backbone of the Coast Range in Oregon west of Eugene consists of argillaceous
Miocene shale which contains fish remains and invertebrate fossils . These Condon
identified with the shales of the Astoria group ou tcropping at the Columbia River.
Above these lie extensive Miocene sandstones with beds rich in fossils

,
probably

corresponding with the sandstones of the As toria group .

The fauna of the Miocene sandstones of the Willamette Valley does not in
all cases agree with the fauna of the beds at Astoria , bu t whether the distinction
indicates a difference of horizon or only of distribu tion

,
more exhaustive study is

requ isite to determine .

From a preliminary exam ination of Miocene beds exam ined by Ralph A rnold
under my instructions at Clallam Bay, Wash .

,
it wou ld seem that the species agree

more generally with those of Astoria ; but the difficu lty of correlating in the present
state of our knowledge is indicated by the fact that no trace Of the Sooke Miocene
fauna

,
profusely developed on the Vancouver Island shore -of Juan de Fuca Strait ,

has yet been found after carefu l search on the opposite coast Of Washington .

Less than one- third of the fauna of the Coos Bay Miocene is identical with the
Astoria known Miocene fauna , and so far as our present very imperfect knowledge
enables us to characterize these faunas , that of Astoria is more intimately connected
with the Miocene forms which occur in beds to the north Of Astoria

,
and the perhaps

somewhat younger Empire formation Of Coos Bay is more closely linked to the
Miocene faunas known to exist farther south .

A t present it is unsafe to regard the Astoria and Coos Bay faunas as strictly
contemporaneous . They are doubtless both M iocene

,
and the Coos Bay fauna shows

interesting parallels with the Chesapeake Miocene of Maryland , a certain number Of
representative and closely related species occurring in both . But to exactly what
level in the Miocene column either of the Pacific coast horizons shou ld be assigned it
is yet too early to determ ine .

The following list of foss ils collected at Astoria contains species referable both
to the A taria bed and to the M iocene above it . Before these can be finally disen
tangled from one another to form two distinct and accurate lists

,
the Oligocene and

Miocene faunas of the region must be much more fu lly worked out than has hitherto
been done . The species that have been recognized in other Oligocene horizons are
indicated , and the general locality is stated in the list ; -but with regard to most of
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them we do not yet know whether they are exclusively Oligocene or not. Unfortu

nately the beds at Coos Bay which may be referred with much probability to the
Oligocene , and m ight have enabled us to solve the problem had they contained a

fully representative fauna, are almost destitute of fossils .

Species collected at Astoria.

[The species followed by an O are probably O ligocene ; if found el sewhere In Oligocene horizons the locality ls added ]

A turia angustata Comad. 0 . W ash . Scapharcam icrodonta Conrad .

Cyl ichnella petrosa Conrad . Pecten propatulus Conrad .

Ham inea petrosa Conrad . Pecten peckhami Gabb.

Meiopleiona indurata Conrad . 0 . W ash . Modiolus directus Dall .
Fusinus corpulentus Conrad . O. ? Wash . Venericardia subtenta Conrad .

Fusinus geniculus Conrad . Diplodonta paril is Conrad .

Fusinus medial is Conrad . Phacoides acutil ineatus Conrad .

Fusinus nodiferus Conrad . Thyasira bisects Conrad .

Fusinus sp . Macrocall ista? vespertina Conrad .

Eudol ium petrosum Conrad . 0 . W ash . Venus ensifera Dall .
Ficusmodestus Conrad . Marcia oregonensis Conrad . O. Coos Bay.

Trophosycon oregonensis Conrad . O . ? Tell ina oregonensis Conrad .

Trichotropis oregonensis Conrad . Tellina emacerata Conrad .

Turritella oregonensis Conrad . Mostella obruta Conrad .

CTepidula practupta Conrad . Moerella nuculane Dali .

Crepidula rostralis Conrad . Angulus albaria Conrad .

Natica oregonensis Conrad . Macoma arctata Conrad .

Natica consors Dall . Macoma sp .

Pol inices (Neverita) inezana Conrad . 0 . Cal . Solen curtus Conrad .

Pol inices (Euspira) gal ianoi Dall . 0 . Wash . Sp isula albaria Conrad .

Ampul l inopsism ississippiensis Conrad . 0 . W ash . Panopea estrellana Conrad .

Sinum scopulosum Conrad . Xylotrya sp .

Solemya ventricosa Conrad . Thracia trapezoides Conrad .

Nucula townsendi Dal ] . Dental ium conrad i Dall .

Nucula (Acila) conradi Meek . O. Coos Bay. Dentalium petricola Dall .
Leda penita Conrad . Hem ithyris astoriana Dall .
Yoldia oregona Shumard . Conoclypeus

?
sp .

Yoldia impressa Conrad . Toxopneustes? sp .

Malletia abrupta Conrad . Galerites? oregonensis Dana.

Limopsis nitens Conrad . Ophiurites sp .

Glycymeris (conrad i Stephanotrochus sp .

Scapharca devincta Conrad . O .

The total is 63 species , of which 33 are known as yet only from Astoria
,
22 are

common to the fauna of Coos Bay,
13 are also found in the M iocene of W

'

ashington ,

and 9 appear in California.

N ine of the species are known to be Oligocene , and most of these are thought
to be exclusively Oligocene , leaving about 54 M iocene species , exclusive of Foram ini
fera

,
known from the Astoria beds . Of these

,
not to exceed 7

,
and perhaps only

5
,
are known in the recent state

,
just about the same proportion as are found both

recent and in the Empire formation ; or, if we can venture in so small an assembly
to make comparisons , abou t one in eleven of the Astoria species is found living at

present , and from the Coos Bay fauna abou t one in nine .
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,
OREGON .

THE T ER T I A R Y O F C O O S B A Y .

The first reference to the marine Tertiary of Coos Bay which I have found is
contained in B . F. Shumard

’

s paper in the Transactions of the A cademy of Science
of St . Louis “ where he describes a number of species from the Tertiary of Oregon ,

from Port Orford , Coos Bay , the Willamette Valley , and Columbia River above
Astori a. These fossils , according to the title of Shumard

’

s paper
,
were collected

by Dr . John Evan s
,
Un ited States geologist , under instructions from the Interior

Department .” Shumard confines himself entirely to the description of species and
the only geologic details are given in connection with the locality of the several
species

,
two of which— Pecten coosensis and Venus (Chione) securis— are stated

to have come from “

gray , fine-grained sandstone of the Miocene age at the mou th
of Coos Bay .

”

I have searched the bibliographies for any reference to a published report by
Evans on his work on the Pacific coast

,
but found none

,
and the inference is that

his report was transm itted to the Interior Department at Washington and never
published . The accident Of his commun icating some Of the species he collected
to Shumard has apparently led to the sole printed record of the existence of such
an exploration .

The econom ic interest of the coal deposits near Coos Bay led to their investi

gation by J . S. Diller for the United States Geological Su rvey , and in 1897 , at his
request , I visited the locality and made a carefu l study of the section exposed on

the south shore of the bay between Cape Gregory and the village known as Empire.

Diller’s resu lts are published in the N ineteenth Annual Report of the Survey
,
0

and in the Geological A tlas of the United States .

"t

The economic interest centering in the coal-bearing rocks , the minor details
of the geology of the post-Eocene beds are but briefly referred to, as follows : 6

Empirefonnation .
— The Empire formation [see Pl . I] is composed chiefly of shales and sandstones,

Often containing an abundance of Miocene fossils. This is especially the case along Coos Bay toward
Empire from the mouth of South Slough . Coos Head is a massive sandstone, and along South Slough
the shales are light colored , closely resembling some of those associated wi th the coal , and yet readily
distinguished from them under the microscope by the curious minute fossils which they containJ

The shales and thin sandstones along the coast south of Seven Devils are usually dark colored and

much disturbed .

In the text of the Coos Bay folio Diller gives a more extended description of

the Tertiary outcropping on the south shore of the bay
,
in which he divides the

Eocene rocks (in their totality known as the Arago formation ) into two subordi

nate formations
,
to which the names of Coaledo and

“
Pu laski ” are applied . The

lower or “
Pu laski ” beds comprise all the Eocene rocks of the Coos Bay quadrangle

not included in the coal-bearing series . They contain few fossils except Forami
nifera and remains of calcareous algae and are laid down on the upturned edges of
the Cretaceous Myrtle formation .

avoi. 1 , No. 2, 1858, pp. 121-123.
0809 A ppendix X I , p . 186.

c Pt. 3 , pp. 309-376.
d Coos Bay folio, No. 73, U . 8. 0 00 1. Survey, 1901.

c N ineteenth Ann. Rept. , pt. 3 , 1899, p. 319.

I These fossils are Foramlnlfera, referred to later in this paper.
—W . H. D.
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The upper or Coaledo formation includes the coal-bearing rocks and follows
conformably the soft yellowish sandstones Of the “

Pu laski beds .

v

umerous

changes Of level occurred , so that the marine sandstones with a prolific fauna of
marine invertebrates , which may be profitably studied near Cape Gregory , were
at certain localities elevated above the sea and occupied by fresh-water swamps
and forests , of which the presence is demonstrated by such fresh-water fossils as

Cyrano and Goniobasis , and by the occurrence of important deposits of Tertiary
coal.

W ith the close of the Arago epoch the rocks, originally horizontal, were
elevated , compressed laterally into folds, and more or less broken and

'

faulted .

The upper portion of the formation , represented by abou t feet of foramin if
eral shales and 800 feet of sparsely fossiliferous rocks at Tunnel Point

,
being the

youngest portion of the formation and occurring only , according to Diller, in the
middle portion of the South Slough syncline , probably represents the Oligocene
beds, which at other points on the coast are better characterized by a special
invertebrate fauna , such as that at Restoration Point , Puget Sound , or that in
the A turia bed of the Astoria section . At all events; the strictly Eocene fauna
of the beds near Cape Gregory , with Veneri cardia planicosta ,

Ficopsis , and other
characteristic Eocene types , does not enter into the beds at M nel Point.

After the uplifts which closed the A rago epoch a general process of erosion
was initiated , which , in the submerged portion of the Coos Bay basin and in a
region on the ou ter seacoast south of Fivem ile Creek , deposited a series of marine
sandstones and shales containing a Miocene fauna , which has been named by
Diller the Empire formation . These strata on the opposite sides of the shallow
South Slough at its mouth incline gently toward each other as if forming a syncline
(Pl . I .) According to Diller’s observations

These strata lie in the South Slough basin , and it i s probable that the South Slough syncline con

tinned as an axis of down-folding after the close of the Arago epoch and its terminating upheaval . A

white shale lies in the middle of the syncline and rests upon the sandstones and darker shales which
form the lower portion of the Empire formation . This white shale appears to be closely related in its
general appearance and composition to that which occurs at Mist, on the Nehalem River, in Oregon ,

and to the Monterey shale of California. The syncline in which these beds are comprised
evidently rises southward . Simi lar beds occur on the coast 3 miles south of Bandon. The

Empire formation rests unconformably on the Arago, which had been previously folded and eroded .

This unconformity may be seen on the shore a short distance west of Coos Bead .
a

A fter this clear account of the general features of the Empire formation it
does not seem necessary to repeat from my own notebooks what would be
merely confirmatory of Diller’s Observations. Some additional details as to the
local outcrops, however, may not be useless , as well as a few geographic notes.

Coos Bay is the estuary of a number of streams of which Coos River is the
most important , and , like all the estuary harbors of the coast

,
is obstructed by a

bar at its mouth , through which a precarious channel is maintained by the aid of

jetties. On the north side the harbor is formed by a broad sand spit more or
less modified by dunes . Once inside the bar the harbor is safe and commodious.

The chief settlement is Marshfield, at the head of navigation ,
but considerably

c Coos Bay folio, p. 3.
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ranch
. The rocks abutting on the flat at the east contain Eocene fossils which

gradually become sparser and fail entirely as we approach Tunnel Point
,
the dip

on the average becoming constantly more steep, but no positive unconformity
is visible , though a landslide in at least one place obscures the strata. On the
western side of the flat there is first a sharply compressed anticlinal mass of shale
without fossils, beyond which the Eocene sandstones vary in attitude from vertical to
an easterly dipof the beach being interrupted byYokam Point . Thence Eocene
rocks of Diller ’s Coaledo formation extend to the light-house at Cape Gregory .

These rocks maintain the high dip, but are interspersed with bodies of shale that are
in many places greatly contorted . The fossils in this part of the exposure are
uniform and comprise Venericardia planicosta , first collected here by Condon , and
such types as Cylichnella ,

Fusinus, Ficops
'is penita Conrad , Dentalium

,
A ctla truncate

Gabb ,
and species of Paradimte. It is a distinctively Eocene fauna and may be

compared to the “ Lower Claibornian of Alabama in its characteristics.

To return to the Empire formation, with the fauna of which this memoir is
chiefly concerned , a few words On the condition and distribution of the fossils are

in order.
Many of the fossils are surrounded wi th a zone of rock tougher and more

res istant than the mass of the sandstone , owing perhaps to a partial diffusion of

the lime into the adj acent matrix . This tough material renders it exceedingly
difficu lt to extract the fossils in a satisfactory condition, as the substance of the
fossil yields before the matrix and splits, leaving the collector without either a
presentable fossil or a recognizable cast . A ttempts in the laboratory to soften
thi s shale by chemical means have not been successfu l , but the slow action of the
weather On the exposed surface of the outcrops frequently performs the work in
a manner much more satisfactory than any artificial method yet devised .

It happened that among the inhabitants of Empire was a retired merchant
of German extraction and advanced age who , without any scientific training,
books

,
or knowledge of paleontology , except such as he cou ld extract from an old

edition of Webster’s Dictionary ,
seeking some occupation for his hours of leisure ,

became interested in the fossils he found on the beach during his strolls . He
finally formed the habit Of patrolling the beach between Empire and South Slough
at regu lar intervals and

‘ especially after storms which might dislodge specimens

from the bluff . This practice he had continued , according to his own account ,
for about fif teen years . During this t ime he had accumu lated

,
in a disused ware

house , heaps of fossils . Of the commoner species
,
such as Pecten coosensis and

Chione secumls, he had literally gathered bushels , and amused himself when unable
to go out by trying to clear them from the remaining adherent matrix . It naturally
followed that it was possible to select from this accumu lation a representative
series of the M iocene fossils of this locality such as wou ld have cost the ordinary

geologist years of labor to bring together. I prevailed upon this person
,
Mr. B . H .

Gamman , to part with such a series , which was purchased by the Survey and

rendered possible the preparation of this paper
,
which otherwise hardly cou ld

have been written .

One feature of the Gamman collection was unfortunate ; that is , the exact
locality or horizon in the stretch of 3 or 4 m iles of M iocene outcrops was not in any
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case determined , and I therefore endeavored to make up for this as far as possible
by searching the rocks myself for indications of recognizable fossils , even when my
efforts to extract them in presentable condition metwith little success . The result Of
this was to show that in the whole series of outcrops the fauna appeared to be prac
tically uniform

,
though its abundance varied greatly . The upper layers Of the rock

immediately under the Coos conglomerate and therefore nearly at the top of the
Miocene series were very prolific . A t a point on the south shore of COOS Bay due
eas t (magnetic) from the extremity of North Spit (Pl. I) another favorable locality
was found

,
and it is probable that from these two spots the majority of Mr . Cam

man’

s fossils were derived .

The second locality , just mentioned , is station 4073 of Diller
’
s notes

,
and the dip

of the beds is westward at 8° or This locality is somewhat protected from the
direct wear of the sea in heavy storms by a small rocky prominence just south of it
and by the submerged jetty which has been built to the north of it , extending to
the southwest (magnetic) toward the main channel . Careful search was made here

,

and the following list enumerates the species positively identified :

Species noted at station Coos Oregon ,
in the upper M ioce ne sandstones.

Scaphander oregonensis Dali . Yoldia oregona Shumard .

Olivella pedroana Conrad . Pecten coosensis Shumard .

Chrysodomus imperialis Dali . Mod iolus directus Dali .
Liomesus sulculatus Dali . Diplodonta parii is Conrad .

Thais sp. (cf. mendica) . Cardium coosense Dali .

Thais lamellosa Cardium corbis Martyn .

Boreotrophon (like multicostatus Chione securis Shumard .

Priene pacifica Dall . Tellina obruta Conrad .

Troehita inornata Gabb . Macoma caicarea Gmelin.

Polinices galianoi Dali . Macoma nasuta Conrad
Turcica gabbi Dall . Macoma astori Dall .

Acile conradi Meek . Solen conradi Dall .
°

Nucula sp. (smooth) . Hemimaetra albaria Conrad .

Leda sp. (like ctr-late ) . Hemimaetra precursor Dali .
Yoldia strigata Dali .

Before proceeding to enumerate the entire Miocene fauna recognized from the
Empire formation I may add that vertebrae and other bones of fish were not uncom
mon , usually in concretions

,
but hardly affording a basis for recognizing the species .

Dana mentions that at As toria four species of fish were identified from similar mate
rial . No shark ’s teeth were obtained

,
this lack affording a marked contrast to the

multitude of such teeth found in some of the A tlantic Miocene horizons .

Besides the cranium of the fossil sea lion Pontol'is magnus True , Mr . Camman had
accumulated a large number of fragments of cetacean bones of large size , chiefly ver
tebraeand fragments of ribs , that may have belonged to a fossil Megaptera , the sku ll of
which was some years ago extracted from similar Miocene beds on the coast of Cali
fornis and which it is believedwas sold to a European museum by the finder. How
ever this may be , inasmuch as Mr. Camman

’
s material contained nothing by which

the species or even the genus m ight be positively recognized , no attempt was made to
procure specimens from this part of his collection .

37351 59— 0 9 — 2
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The rocks had also afforded him a number of small logs and fragments of fossil
ized wood , many of which were riddled by the borings of Xylotrya or other ship
worms . Some of these pieces of wood retained the grain very perfectly , and Mr.

Camman believed he could recognize the wood Of Sequoia and A bies among them .

The following list includes the known invertebrate fauna Of the Empire forma

tion to date :

Fauna of the Empireformation at CoosBay, Oregon . including thewhole Miocene series there.

Scaphander conradi Dali .
Scaphanderoregonensis Dali .
Turris coosensis Dali .

Turris cammani Dali .

Turrie coli Dali .

Antipianes perversa Gabb . Also Pleistocene and

recent.

Antipianes impecunia Dali .

Bathytoma carpenteriana Gabb .

Bathytoma gabbiana Dali .
Cancellaria oregonensis Dali .

Olivella pedroana Conrad . A lso Pleistocene and

recent.

Miopleionaoregonensis Dali . AlsoPliocene?

Fusinus (Buccinofusus) coosensis Dali .

Chrysodomus imperial is Dali . Cal .

Chrysodomus bairdii Dali . Cal .

Liomesus sulculatus Dali .

Purpura perponderosa Dali .
Arctoscala condoni Dali .
Gyrineum mediocre Dali . Wash.

Gyrineum (mediocre van ?) corbicuiatum Dali .
Fusitriton cammani Dali .

Fusitriton coosensis Dali

Priene pacifica Dali . Cal .

Cymatium (Linateiia) pacificum Dali .

Phalium (Bezoardica) turricula Dali .

Phal ium (Bezoardica) sequisulcatum Dali .

Eudolium oregonense Dali .

Calyptraea (Troehita) inornataGabb . Cal .

Crepidula prserupta Conrad . Cal .

Crepidula princeps Conrad . Cal .

Natica oregonensis Conrad .

Cryptonatica consors Dali .

Polinices inezana Conrad . Cal .

Polinices galianoi Dali . Wash .

Amauropsis oregonensis Dali .

Sinum scopulosum Conrad . Cal .

Astraea (Pachypoma) precursor Dali .
Tegula (Chlorostoma) stantoni Dali .

Calliostoma cammani Dali .

Turcicagabbi Dali .

Margarites condoni Dali .
Nucula (Acile) conradi Meek .

Leda acuta Conrad . Cal .

Leda whitmani Dal i .
Yoldia strigata Dali .

Cal .

Yoldia impressa Conrad .

Glycymeris grewingki Dali .

Glycymeris conradi Dali .

Glycymeris gabbi Dali .

Scapharca trilineata Conrad . Cal .

Ostrea titan Conrad . Cal .

Pecten coosensis Shumard .

Mytilus ficus Dali .

Modiolus directus Dali .
Modiolus inflatus Dal i .
Venericardia (van ?) quadrata Dali . Wash .

Phacoides acutilineatus Conrad . Cal .

Diplodonta (Feianiella) pariiis Conrad . Wash .

Cardium coosense Dali . Cal .

Cardium decoratum Grewingk. Also Pleistocene
,

A laska.

Cardium corbieMartyn . Cal . Recent.

Chione securis Shumard . Wash .

Chione staleyi Gabb . Cal .

Chione bisculpta Dali .

Venus parapodema Dali . A laska.

Marcia oregonensis Conrad . AlsoOligocene.

Tellina aragonia Dali .

Macoma calcarea Gmelin . Also Pleistocene and

recent.

Macoma nasuta Conrad . A lso recent.

Macoma astori Dali .

Solen (van ?) conradi Dali . W ash .

Hemimaetra sibaria Conrad .

Hemimaetra precursor Dali . Cal .

MuliniaoregonensisDali .

Schizotha-zrus pajaroanus Conrad .

Mya truncata Linné . Also recent.

Cryptomya oregonensis Dali .

Panomya (van ?) chrysis Dali .
Pholadidea penita Conrad .

Xylotrya sp .

Thracia trapezoides Conrad .

Dental ium conradi Dali . W ash .

Dentalium petric ola Dall . W ash .

Discinisca oregonensis Dali .

Balanus tintinnabulum var. 00 0 8 011818 Dali .

Serpula? octoforis Dali .
sp.

Scutcila oregonensis Clark .

Ophiurites sp.

Asteritcs sp .

Cal .

Cal

A lso recent.



COOS CONGLOM ERATE .

This amounts to a total of 90 species
,
of which 41 are known at present only

from Coos Bay , 22 are common to Astoria , and 10 to Washington ,
chiefly at Clallam

Bay ; 19 are reported from California , and 10 are known to exist in the recent state.

C OO S C O N G L O M ERA TE .

Fossil Point is a narrow
,
low

,
acute point abou t one-fifth mile long, extending

in a northwest direction into the harbor (Pl. I) . It is composed basally of Miocene
sandstones with a southwesterly dip of about their upper surface is considerably
waterworn . Upon this surface lies an unconformable layer of conglomerate , indis
tinctly bedded , and dipping with the Miocene sandstone below abou t 10° to the
south and west . The conglomerate is only a few feet thick , and its upper surface
has been brought to a level nearly uniform with that Of the upper edges of the sand
stones to the south and west

,
so that it gradually diminishes in thickness in that

direction until it disappears entirely . A t the end of the point
,
northward and

eastward , it ceases abruptly , all except this patch , so far as now appears , having been
removed by erosion . It contains many large , irregular pebbles derived from the
underlying sandstone and shale ; numerous M iocene fossils washed out of the sand
stone and recemented numerous small cherty pebbles ; much quartzose sand filling
the interstices ; and a certain number of fossil shells which seem to have been of con
temporaneous origin wi th the conglomerate .

The sand and fossils
,
together with the pebbles, are very solidly cemented to

gether ,and it is difficul t to extract the fossils , which almost always splinter before the
matrix does . The later fossils

,
on a careful inspection

,
may readily be distinguished

from those derived from the preceding strata on account of the difference in the con
stitution and color of the matrix which most of them retain ,

the brown fine-grained
sandstone or tough gray shale having no resemblance to the vitreous cemented sand
which forms the genuine matrix of the conglomerate . The later fossils

,
as a ru le

,

are also lighter colored and more chalky . They form , Obviously, a shore deposit ,
with littoral shells like Littorina and Thais , Bittium and Olivella, some of which are
extinct species . The small number of species noted renders the numerical method
of estimating the probable age

‘

of this deposit unreliable
,
so I can only suggest that it

may belong to the early Pleistocene or late Pliocene . With more information as to
the Tertiary geology of the coast we may be able to find the same horizon repeated
elsewhere and to determine positively its place in the column .

This conglomerate , of which a patch less than an acre in extent is all which re
mains after the erosion to which it has been subjected in this locality

,
was named by

me the Coos conglomerate ,“ but to the patch exposed on the shore
,
forming a low

bluff or bench and conspicuous by the whi te weathering of its contained fossils , the
residents of the vicinity have given the name of Fossil Rock. A ccording to Diller,
after its deposition there was an upward movement of the land which raised it at
leas t 200 feet above its present level , thus exposing it to energetic erosion . It has
since been covered by more than 20 feet of sand and gravel , which at the exposure on
the beach has been removed by the weather

,
leaving the upper surface of the

conglomerate bare . A t no point does i t appear to be more than 30 feet in thickness
,

0 Eighteenth Ann . Rept. U . S. Geo] . Survey, pt. 2, 1898, p. 336.
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and the most accessible exposure , at the edge of the beach at the point , shows onlv
4 Or 5 feet .

The species represented in the conglomerate and obtained by me are named
below . They have been divided into adventitious species derived from the preex ist
ing beds

,
and endemic species, or those which appear tohave belonged to the living

fauna at the time the conglomerate was in the process of deposition. The followi ng
Miocene species are regarded as adventitious :

Miocenefossilsfrom Coos conglomerate of Fossil Rock, Coos Bay. Oregon.

Bathytoma gabbiana Dali . Leda whitmani Dali .
Crepidula princeps Conrad . Venus

'

parapodema Dali .

Natica consorsDali . Scutella oregonensis Clark .

Acila conradi Meek .

The following list includes the species believed to be normally present in the

I ’lcistocwwfossils f rom
‘

oos conglouwrate of Fossil Rock, (
‘

oos Bay,
Oregon .

Turrin (Antipianes) perversa Gabb .

Olivella pedroana Conrad .

Thais lamellosaGmel in .

Thais precursorDali .
Fusitriton oregonensisRedfield .

Bittium (Sty l id ium ) eschrichtiiM iddendorff.

Of the above species
,
two

,
the. Littorina and Thais prec ursor , are unknown in the

recent state ; the other 10 form part of the existing fau na.

Littorina petricola Dali .
Astrwa inmqualis Martyn.

Card ium corbieMartyn.

Macoma calcareaGmel in .

Macoma nasuta Conrad .

Pholadidea penita Conrad .



DESCRIPTIONOFTHE INVERTEBRATEFAUNAOFTHEASTORIA
GROUP AND EMPIRE FORMATION OFOREGON.

Subkingdom M OL LU SCA .

Class CEPHALOPODA .

Subclass TETRABRANCHIATA .

Order NAUTILOIDEA

Suborder ORTHOCHOANITES.

Family CLYDONAUTILIDrE .

Genus ATURIA Bronn .

ATURIA ANGU STATA Conrad.

Nautilus angustatus Conrad , Geol . U . S. Expl . Exp . ,
p . 728, pl . 20 , figs . 5, 6 , 1849.

A turia ziczac Conrad , Am . Jour. Conch . ,
I
, p . 150 , 1865; not of Sowerby .

Pelagas vanuxemi Conrad , Am . Jour. Conch . , I , p . 150, 1865, in syn . ; not of Conrad 1848.

Aturia ziczac Gabb , Pal . California, 11 , p . 69, 1868; not of Sowerby.

Oligocene concretions from Astoria
,
Orsg.

,
J. D. Dana ; U. S. Nat. Mus. 3534 ,

36 10 (Conrad
’
s types) ; 3534 , 3569, 3572 (cotypes) . Also from the Oligocene of

the right bank of the Columbia 30 m iles above Astoria , and from Tillamook ; and
the Oligocene of Port Blakely, Wash . opposite Seattle on Puget Sound , Ralph
Arnold .

This is a typical Aturia with funnel-shaped dorsal siphuncle and single loops
laterally , the dorsal portion of the septum not concave . It should be compared
with the upper Eocene A . mathewsoni Gabb, from Martinez, Cal . , which from the
figures seems very similar.

It may be mentioned here that the late Prof. Thomas Condon ,
at the State

University at Eugene , Oreg. informed me that he had collected a fine specimen
of true Nautilus from the Pliocene rocks of the coast due west from Eugene , the
specimen being in his collection at the University.
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Class GASTEROPODA .

Subclass AN ISOPLEURA.

Superorder EUTHYNEURA

Order OPISTHOBRANCHIATA

Suborder TECTIBRANCHIATA

Family SCAPHANDRIDZE .

Genus SCAPHANDER Montfort .

Scaphander Montfort, Conch . Syst. , I I , p . 334 , 1810 ; type Bulla lignaria Linné .

Two well-marked species of this genus are found in the fauna of the Empire
formation .

SOAPHA NDER CONRAD I Dali
,
n . sp.

Pl . VI , fig. 3 .

Shell of moderate size
,
rather broadly pyriform

,
the posterior end somewhat

rapidly attenuated ; apex imperforate , ou ter lip produced a little behind it and

merging in the apical callus as usual in the genus ; aperture narrow behind , wide in
front

,
where it is evenly rounded , the pillar widely arcuate and moderately callous ;

exterior closely
,
finely

,
and sharply sulcate , the alternate sulci usually stronger and

having a more or less punctate aspect ; the sculpture faintly affects the outer sur
face of the internal cas t , which also has a faint indication Of a constriction abou t
the posterior fourth of the shell . Altitude of shell

,
19mm . ; maximum diameter ,

mm .

Coos Bay Miocene , Empire formation , collected by W. H . Dali . U. S. Nat.

Mus. 154 137 .

The types comprise two specimens , an internal cast which is figured in PI. VI ,
and a less perfect specimen which , however, retains patches of the external surface
of the shell

,
showing its scu lpture .

From the following species this is eas ily distinguished by its shorter and more
broadly pyriform profile , which also differentiates it from any of the known Species .

The Bulla jugu laris Conrad , from the lower M iocene beds of Kern River, near
Ocoya Creek , has been referred by Anderson to Scaphander, but the constriction Of

the posterior part of the whorls is paralleled in several species Of A tys and it seems
as if the species might find a place more appropriately in the latter genus.

SOAPHANDER OREGO N EN SIS Dell
,
n . sp.

Pl . V ,
fig . 7 .

Shell small
,
slightly attenuated behind

,
more swollen in front

,
the ou ter lip not

thickened , the body withou t perceptible callus , the pillar arcuate ; the Outer surface
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Superorder STREPTONEURA

Order CTENOBRANCHIATA .

Suborder ORTHODONTA

Superfamily TOXOGLOSSA

Family PLEUROTOMATIDrE .

Genus TURRIS Bolten.

Mara : sp. ,
Linné , Syst. Nat.

,
1758; Gmelin

,
1792. etc .

Frame Helbling, Abb . privatges . in Bohmen ,
IV , p . 116 , 1779, ex parte ; not of Lamarck . 1799.

Tun is (anonymous) , Mus . Calonnianum , pp . 34
,
82

,
1797 ; nude name

,
including T. babylonias .

Tun-is Bolten ,
Mus . Boltenianum , p . 123 , 1798; first species Mum : babylomm Gmelin , after Turn)

babylom
'

ca of Rumphius , 1704 , and Argenville , 1757 .

Pleuroto'ma Lamarck , Prodrome , p . 73 , 1799; sole example, Mum : babyloni as Linné .

Turn
'

s Dall , Jour. Conch . (Leeds) , XI , p . 291
,
April , 1906 .

The name Tuni s
,
proposed by Rumphius and used in the same sense by Muller ,

Argenville, and other polynom ial writers, was first used binomially in the anony
mous Museum Calonnianum ,

where the names are all nude ; but in a copy in my
possession , under Tuni s babylonia , Murat babylonius Lin . is written in Hum

phrey
’

s handwriting. Cossmann is mistaken in supposing that Tun-is in this work
is used to indicate Turritella Lamarck ; that genus is called Terebra by the anony
mous . author . In the following year the genus was again adopted for the same
type of shell in the Museum Boltenianum . In this work

,
of 22 species cited under

Tun i s
,
3 are nude names ; of the 19 remaining which are furnished with references ,

17 are Pleurotoma ,
12 of whi ch are referable to Murea: babylon

'ias (L . ) Gmelin , 1 to
M . javanus Gmelin , and 4 to P . auricu lifem Lamarck . The other two references
are to a pleurotomatiform Stromb , the Stromb'us vittatus L inné . The first species
and type is T. babylonius .

It is always regrettable topart with an old and familiar name
,
but in the present

case , if the r ules of nomenclature be followed , there is absolu tely no escape from the
conclusion above indicated . We can only regret that Lamarck disregarded a
century of usage and tradition when he adopted the new name Pleurotoma in place
of the fami liar old one Turrie.

TU RR IS cooa srs Dal]
,
n . sp.

Pl . I I , fig. 3 .

Shell large , solid , with at least five well-rounded whorls markedly constricted
at the su tures ; the earlier whorls are axially scu lptured with abou t 14 more or
less flexuous rounded ribs extending from the shou lder nearly or quite to the suture
in front

,
which is strongly appressed ; these ribs are obsolete over most of the last

whorl ; the lines of growth are more or less perceptible and indicate a marked
but shallow sinus between the shou lder and the su ture ; owing to the defective
condition of this part of the shell

,
the figure does not show this sinuation on the side
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represented , but it is distinct in places on the opposite sideof the specimen ; the
spiral sculpture is strong over the whole shell except just in front of the su tures and
consists of strong cords separated by well-defined but narrower channels which
sometimes contain an intercalary small thread ; the larger cords are abou t a m illi
meter wide , and at the shoulder there is one that is a little wider and more prominent
than the others , but does not carinate the whorls , which are gently excavated in the
region of the anal fascicle ; the aperture was short and wide

,
but is defective in the

specimen . Al titude of shell , 67 mm maximum diameter of last whorl
, 34 mm .

Coos Bay Empire formation , collected by W . H . Dall ; U . S . Nat. Mus . 1077-83 .

The type specimen is defective at the apex and abou t the aperture , but is
evidently related to T. cammani , from which it appears to be differentiated by
its more constricted su tures

,
coarse spiral sculpture

,
and the axial ribbing.

The condition of the family Pleurotomatidw
,
so far as its subdivisions go, is

admitted to be more or less chaotic
,
in spite of the attempts of several au thors

to clear up the confusion . This and the following species can certainly not be
placed in any of the sections illustrated by Cossmann . It is evidently not a typical
Tuni s

,

'

et, for the present , it seems more prudent not to propose a new name
until better-preserved specimens afford an opportunity to define with more precision
its differential characters.

TURRIS GAHM A N I Dall , n . sp .

Pl . IV
, figs. 12

,
I3 , 14 .

Shell large , of five or more whorls , rather inflated , the whorl divided by an
obtuse carina a little above the periphery ; behind this carina the whorl is flattened ,
d closely appressed at the suture ; in front of the carina the whorl is rounded , with

a short , wide canal ; the axial sculpture consis ts chiefly of the incremental lines ,
which are sinuous in conformity with the broad , shallow sinus of the immature shell ;
transverse sculpture comprising the carina and numerous spiral threads wi th nar

rower interspaces , the threads coarser on the base of the shell ; aperture wide , ovate ,
short

,
withou t callosities on the body ; ou ter lip blunt but not varicose or reflected ,

with a large , moderately deep sinus between the carina and the su ture , the anterior
part of the lip produced . A ltitude of specimen showing upper whorls (fig . 47

mm . ; maximum diameter , 30 mm . A ltitude of fragment showing last whorl (figs .

13 , 44 mm . ; m aximum diameter , 33 mm .

Coos Bay Miocene , Empire formation , collected by B . H . Camman ; U . S Nat.

Mus . 153909.

The type specimens are both worn ,
which gives the spiral threads a duplex

aspect . A portion of the apex and of the anterior and of the canal is missing in each ,
but the general form is sufficiently indicated as shown in the figures . No indication
of any ribbing on the spire is visible . The spiral sculpture is fainter in front of the
su ture . A badly worn specimen from the same locality , which may possibly be a
variety of this species , has rounded whorls , no carina , the shoulder rounded and

excavated instead of flat , and indications of 10 or 12 obscure ribs on the penu ltimate
whorl ; it has a length of abou t 70 mm .

,
and a diameter of half as much , with four and

a half remaining whorls and a rather pointed spire . The condition of this specimen
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is so poor that I can not feel sure whether it is a variety of T. cammani or not
,
but I

incline to think it might prove distinct if better-preserved specimens cou ld be
examined .

Tuners com Dal] , n . sp.

Pl . IV . fig. 2 .

Shell rather large and heavy for the genus , of over five whorls ; the apex defec
tive , the fragment on which this description is based comprising somewhat less than
four complete whorls ; anterior portion of the shell with the canal missing ; whorls
swollen ,

except above the shou lder
,
where they are constricted and widely appressed

to the preceding whorl ; su ture not conspicuous and rather sinuous ; axial sculpture
on each whorl of 9 or 10 robust rounded ribs with subequal interspaces , beginning
below the constriction , on the upper whorls reaching the su ture in front , on the last
whorl hardly perceptible beyond the periphery of the whorl , and where a restingstage
has coincided with a rib , showing traces of the sharp edge of the original margin ;
the lines of growth indicate a wide , shallow sinus having its maximum depth at the
shou lder of the whorl ; spiral sculpture of fine , numerous , rounded , low threads hav
ing sharply defined but usually narrower interspaces , which on the later whorls often
carry a smaller intercalary thread ; the spirals do not enlarge in passing over the ribs
and toward the base are frequently crossed by fine slightly elevated incremental
lines which give a certain roughness to the sculpture without being very conspicuous ;
the fractured end of the pillar is solid and heavy , and in the type there is no indica
tion of any thickening of the ou ter lip or any callosity on the body . Altitude of
specimen as figured , 35mm . ; maximum diameter , 22 mm .

Coos Bay Miocene , Empire formation , collected by B . H . Camman ; U. S. Nat.

Mus . 107783 .

The sculpture of this form has some resemblance to that of the genus usually
called Fuses (Lamarck , Colus of au thors) but the outer lip is more sinuated than I
have observed in any true Fusus , and as there are several undoubted pleurotomoid
forms in this Miocene horizon with an analogous shallow sinus , I have thought it
best to refer this one to that group until a more complete specimen enables us to

determine its genus with certainty .

Section ANTIPLANES Dull.

TURRIS (ANTIPLA N ES) PERVERSA Gabb.

Pl . v , fig. 5.

Pleurotoma (Surcula) perversa Gabb , Proc . California Acad . Scr 111 , p . 183 . January . 1865.

Pleurotoma (Surcula) perversa Gabb, Pal . California,
I I , p . 6

,
1866.

Dri llia perversa Gabb , Pal . California. II . p . 73 , pl . 1 , fig. 10 , 1868.

Pleurotoma (Antiplanes) perversaDall , Proc . U . S. Nat. Mus , XXIV , No. 1264 , p . 513 , pl . 34 , fig. 8, 1902.

Pleistocene of Fossil Rock , Coos Bay , Oregon , W. H . Bell ; U. S. Nat. Mus
,

110383 . A ltitude of specimen figured , mm . Range : Miocene of the Empire
formation , Coos Bay , Oregon ; Pliocene of San Pedro and San Diego, Cal . ; Pleisto
cene of the last-mentioned two localities and of the so-called Fossil Rock , Coos Bay ,
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Oregon ; living in 40 to 60 fathoms
,
mud, in the Santa Barbara Channel and OHthe

coast of Lower California .

This species is the type of the section Am'iplanes . The figured specimen is more
or less worn , but a fine recent specimen is figured in the Proceedings of the United
States National Museum , No. 1264 . There are at leas t half a dozen species in the
California later Tertiary and recent faunas belonging to this group , some of which
are dextral and others sinistral. A species collected from the Neocene of Humboldt
County , Cal. , below Bear River , near Humboldt Bay , and named T. mm?by Gabb , is
dextral .

TURRIS (A NTIPLAN ES) IM PECU N IA Dall
,
n . sp .

Pl . IV , fig. 3 .

Shell small , smooth , dextral , of five or six whorls ; whorls flattish , scu lptured
only by faint incremental lines (the band at the su ture in the photographic figure is
due to weathering and is absent from the opposite side of the shell ) ; suture
indistinct ; aperture obstructed by matrix ; the anal sinus , as indicated by the incre
mental lines , rather wide and deep for so small a shell ; canal short and well marked
by the constriction over it at the anterior part of the whorl . A ltitude

,
18 mm . ;

maximum diameter
,
7 mm .

Coos Bay Miocene , Empire formation ,
collected by W . H . Dall ; U . S . Nat. Mus .

153912 .

The type is rather weathered on the exposed side
,
but enough of the other side

can be seen to show that the surface is almost perfectly smooth and the whorls but
slightly convex . It obviously belongs to the peculiarly Pacific coast group which
has been named A ntiplanes , and , by its compact form and rather short canal

,
is suf

ficiently distinguished from any of the species already described .

Genus BATHYTOMA Harris and Burrows.

Dolichotoma Ballardi , Bull . Mal . Ital . , I , p . 21, 1875; not of Hope (Coleoptera) , 1839.

Bathytoma Harris and Burrows, Eoc . and Olig. Paris Basin , p . 113 , 1891 ; type , Mum cataphractus

Brocchi .
Surcula (sp . ) Gabb , Pal . California, II , p . 72 , 1868; not SurculaH. and A . Adam .

This group , so characteristic a member of the recent fauna of southern Califor
nia

,
also appears in the Tertiary of successive horizons as low as the Miocene .

BATHYTOM A C ARPENTERIAN A Gabb .

Pl . IV , fig. 8.

Pleurotoma (Surcula) carpenter
-tam Gabb , Proc . California Acad . Sci . , II I , p . 183 , 1865; Pal . California,

I I , p . 5, 1866 ; p . 72
, pl . 1 , fig. 8, 1868.

Shell ovate-fusiform , solid , of five or more whorls ; scu lpture chiefly with fine
close-set spiral threads subequal in size

,
with linear interspaces , and almost obsolete

above the shoulder ; whorls moderate ly convex , above the rounded shou lder moder
ately excavated with a closely appressed su ture ; axial sculpture of rather incon
spicuous incremental lines , most evident between the suture and the shoulder, where
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they are concavely arcuate in harmony with the wide , shallow anal sinus ; aperture
ovate-elongate ,

with a short canal and smooth pillar often obscurely thickened mesi
ally . A ltitude of figured specimen ,

48 mm . ; maximum diameter, 22 mm .

Miocene of Coos Bay , Empire formation , collected by W . H . Dall ; U . S . Nat.

Mus . 153911 . Pliocene of San Pedro and San Diego , Cal . ; Recent and Pleistocene
of southern California .

This form differs from the next by attaining a larger size , by its simpler and less
conspicuous sculpture , and by its wider and proportionately shallower anal su lcus .

It is rather common in the Empire formation
,
but the specimens are

,
so far as yet

observed , invariably worn and defective . It has been somewhat abundantly
dredged by the Uni ted States Fish Commission off the coast of southern California
in moderate depths of water .

BATHYTOM A GA BB IA NA Dall
,
n . sp.

Pl . IV ,
fig. 1.

Shell solid
,
short- fusiform ,

with five or more whorls ; apex defective in the
specimen figured ; whorls moderately convex

,
excavated between the shoulder and

the preceding suture ; suture closely appressed sculpture chiefly of
'

coarse spiral
cords

,with shallow wider interspaces occasionally carrying a small intercalary thread ;
of the former there are in the figured specimen about nine between the canal and
the shoulder, with a row of small subrectangu lar, rather distant sharply elevated
nodulations on the spiral nearest the shoulder ; above, the shou lder are three to five
small

,
less elevated

,
and more closely set spiral threads ; on the earlier whorls the

nodules come about midway between the su tures ; the nodu les on the last whorl of
the figured specimen are about mm . from center to center

,
the whole number

being uncertain on account of erosion of the type specimen
,
which also prevents

their appearance in the photographic figure ; axial sculpture of coarse lines of

growth , especially prom inent above the shoulder , where they indicate a wide
shallow sinus ; aperture elongate-ovate , with a short canal and distinct siphonal
fasciole ; pillar smooth , probably with an obscure thickening on its middle part
Altitude of figured specimen

,
33 mm . ; maximum diameter , 16 mm .

Coos Bay Miocene , Empire formation , W . II . Dal] ; U. S . Nat. Mus . 153910 .

This species is distingu ished from the al lied B . carpenter
'iana by its scu lpture ,

which
,
unfortunately

,
is not well shown on the figure , but of which the description

is made up from the uneroded patches remain ing on the side opposite that which is
figured .

Fam ily CANCELLARIIDZE .

Genus CANCELLARIA Lamarck .

CA N CELLA RIA OREGO N EN SIS Dall
,
n . sp.

PI. 11 , fig. 7 .

Shell heavy , with five and a half rather rapidly enlarging whorls ; su ture dis
tinct , almost channeled ; whorls fu ll , handsomely rounded , apex small and blunt ;
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sculpture reticu late , strong, composed of (on the last whorl, about 14 ) strong ele

vated cordlike spiral ridges with wider interspaces (which on the last whorl fre
quently carry a small intercalary thread ) crossed by axial riblets of very similar
character (but without intercalaries) so spaced that their intersections with the
major spirals form almost exactly square and equal reticu lations , which are deeper
and sharper on the upper whorls ; the axial sculpture becomes graduallyobsolete on
the base

,
but the spirals

, as usual , are somewhat coarser there ; aperture ovate ,
narrow in front , forming a short curved canal which is followed by a well-marked
siphonal fasciole

,
separated from the cal lus of the pillar in the adult by a very

narrow chink ; body with a mere wash of callus ; pillar straight , with two strong
m iddle plaits

,
a feebler posterior one , and , in the fully adult , the semblance of a

fourth anterior plait laid on the edge of the pillar ; outer lip moderately thickened ,
slightly reflected in the adult , probably internally lirate when full grown ,

though
this is not shown on the specimens in hand . A ltitude of figured specimen

,
43 mm . ;

of adu lt , 49mm . ; maximum diameter of figured specimen , 23 mm . ; of adu lt , 27 mm .

Coos Bay Miocene , Empire formation ,
collected by B . H . Gamman ; U . S. Nat.

Mus . 107788 and 153901 . The figured specimen wants about half a whorl of the
adu lt stage, but shows , as the others do not , the form of the pillar .

This species obviously belongs to the same group as the recent 0 . crazqfordiana
Dall

,
of California

,
from which it difl’ers by its larger size and greater proportional

diameter . It may perhaps be regarded as the precursor of that species. Whi le
the shell does not strictly reproduce the group characters of the typical 0 . retica

lata
,
it is sufficiently near to them to requ ire no separate section and differs chiefly

in the more posterior and oblique plaits and the absence of the furrow behind the
siphonal fasciole .

Section MERlCA H. and A . Adam .

CA N CELLA RIA ARN OLD ! Dell , n . sp.

P1. xrv. fig. 7 .

Shell solid
,
with a short, acute , subtabulate spire and abou t five whorls

,
exclu

sive of the (lost ) nucleus ; last whorl much the largest , all are flattened , but hardly
channeled for a narrow space in front of the suture ; spiral scu lpture of numerous
rounded

,
little-elevated cords wi th shallow

,
somewhat wider interspaces

,
usually

carrying a smaller intercalary thread ; axial sculpture of 16 or more obscure riblets ,
most perceptible near the shoulder, but on most of the las t whorl hardly evident,
and numerous prom inent , close-set incremental lines ; the axial scu lpture on the

type specimen is not prom inent enough to give a reticu late effect to the surface ;
aperture semi lunar ; outer lip slightly flaring,

thickened
,
with abou t eight sharp

internal lirations so disposed as to leave a wide smooth space near the posterior
angle ; body with a thick, smooth layer of callus ; pillar short, obliquely truncate
in front

,
with three rather blunt strong plaits and , on the left outer edge of the

callus in front of them ,
several (in the type four or five) small pustu lations ; canal

short
,
twisted to the right , form ing a strong siphonal fasciole inclosing a funicu lar

space term inating in a small perforate umbilicus . A ltitude , mm . ; diameter,
12 mm .
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Pliocene Of the San Diego (Cal . ) well , at a depth of 150 feet , collected by Henry
Hemphill ; U . S. Nat. Mus . 135038.

A near relation Of this , though a much smaller shell , is the 0 . modesta Carpenter
,

of the recent fauna . 0 . um lashkensis and 0 . circumcincta Dall , Of the A laskan
coast

,
also belong to the same group , though more elevated and proportionally

more slender shells . The species is named in honor of Dr . Ralph A rnold
,
of the

United States Geological Survey , who has recently published a monograph on the
fossil fauna of the Pliocene and Pleistocene beds of San Pedro, Cal.

Section NARONA H. and A . Adams.

CA N CELLA R IA HEMPHILL I Dall
,
n . sp .

Pl . xrv,
fig. 5.

Shell slender
,
solid

,
with about six subtabulate whorls

,
excluding the (lost)

nucleus ; whorls peripherally flattish , with a broad , deep channel at the su ture
,

axially scu lptured with (on the last whorl about eleven ) sharp , nearly vertical ,
axial ribs

,
a little more swollen and prominent at the shoulder

,
extending over the

whorl and separated by much wider excavated interspaces ; spiral scu lpture of (on
the penu ltimate whorl five to seven ) obsolete rounded , rather close-set spirals
which override the ribs without nodulation at the intersections ; apex of the spire
rather acute ; aperture narrow ,

canal long for the genus , strongly twisted , with a
prominent siphonal fasciolc ; pillar slender , with two thin ,

sharp
,
prominent plaits

,

more or less glazed by a thin layer of enamel , but no umbilicus ; ou ter lip defective ,
but apparently slightly thickened and somewhat flaring,

withou t internal lirations.

Altitude , 32 mm . ; diameter , 14 mm .

Pliocene Of the San Diego (Cal . ) well , at a depth of 160 feet , collected by Henry
Hemphill

,
in honor ofwhom it is named ; U . S . Nat. Mus. 135050 .

This species
,
though small , is distinctly of the type of C. cooperi Gabb,

the
finest representative of the genus .

I may add that what
,
on a cursory survey

,
appears to be a totally unnecessary

number of names has been applied to subdivisions of the genus Cancellar'ia; but
time fails me at present to review them in detail . Most Of them are based on

slight modifications of form which gradually merge into one another when a fu ll
series of species is considered .

The first species of the prior genus Nucella Bolten is Cancellaria reticu lum
,
but

by employing the method of elimination to the four modern genera represented in
Nucella we are able to fix the name on the group usually called Polytropa Swainson ,

and thus avoid relegating Cancellaria to synonymy .
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its variety pulchra have the grooved flat fasciole of 0 . volutella ,
but also have evenly

spaced equal lirations on the body . Differences in the thickness and extension of
the body callus are of hardly more than specific weight systematically , and the spe
cies intergrade . 0 . undatella is described by C . B . Adams as being entirely covered
by the foot and propodia while active , just as are the species of true Oliva . I do not
know on what foundation rests Gray’

s statement“ that this species has no operculum .

His sim ilar remark abou t 0 . biplioata. Shy. is incorrect . If
,
however

,
it is true that

the former is inopercu late , on taking into consideration the character of the animal
as Observed by Adams and the characters of the shell , it is obvious that 0 . volutella

and probably 0 . undatella belong with the true olives and not with Olivella . Their
differences from Olive would hardly be generic .

The statement made by H . and A . Adams that in Dactylidia ,
which they hold to

include 0 . mutica ,
the spire is concealed by a callous deposit is not literally correct.

The body near the aperture in these species is coated with enamel , which extends to
the suture but not over it , and the whorls are and remain perfectly distinct though
the space between the su tures , as in nearly all the species of the fam ily , is more or
less coated with enamel .

The species of Olivella on the Pacific coast (assum ing that Lamprodoma remains
with this genus) may be grouped as follows :

A . Pillar concave , anterior fasciole with a few prom inent grooved plaits . Olivella .

a. Body smooth . Calliamx H. and A . Adams.

5. Body l irate . Olivella s. s.

B . Pillar straight, anterior fasciole flat, with low similar numerous lirations . Lamprodomo Sw .

a. Body smooth . Lamprodoma s. s.

Body l irate . Strephom lla Dall , nov. sect .

The type of the section Bbwill be Lamprodomc (Strephonella ) undatella Lamarck,“

from the Gulf of California .

OL IVELLA PEDRO A N A Conrad .

Pl . VI , fig. 1 .

Sirephom p edroana Conrad ,
Pacific R. R. Repts. , V . p . 327

, p
l . 6 , fig. 51 , 1856 ; H. Doc . 129,

p . 17 , 1855.

Olivella bx tica Carpenter, Rept. Brit. Assoc . Adv. Sci . for 1863
,
p . 661, 1864 ; Keep , W est Coast Shells ,

p . 42, fig . 21, 1892: Will iamson , Proc . U . S. Nat. Mus XV , p . 212. pl . 19. fig. 7 , 1892.

Olivella pedroana Arnold , Pal . and Strat. San Pedro,
p . 221, 1903 .

0

Shell small
,
smooth

,
bluntly pointed , with about six whorls ; suture narrowlv

channeled ; aperture narrow ,
outer lip sharp , simple ; inner lip with a wash of callus ;

siphonal callus broad , smooth (the shell above its posterior edge slightly eroded in
the figured specimen , which has also lost its apex ) ; pillar short , twisted , with one
strong plait sharply grooved in the middle , and thus presenting the aspect of two
plaits ; canal short and wide . Altitude of decollate specimen figured , mm . ;

maximum diameter , mm .

Coos Bay Miocene , Empire formation , W . H . Dall ; also Pliocene of California
and Pleistocene of Fossil Rock , Coos Bay ; U . S . Nat. Mus . 153918. Recent

, Kadiak

Island , A laska , to Lower California .

0 Proc. Z ool . Soc. London, 1858, p . 47.

b Gray , in Z ool . Beechey
’
s Voy . . 1839, p . 131, pl . 36 , figs . 23, 27.

6 Olive alcctra Duclos , 1843 , and 0 . mmMan-
at. 1871. have also been united with th is species by some authors .
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This species occurs in masses in some portions of the sandstone (station
but is invariably mu tilated . Carpenter noted that a comparison between his 0 .

baetica and Conrad ’s species was desirable , and A rnold has united them . Conrad ’s
type is not preserved , his figure is poor , and his description is qu ite insufficient , but
there is little doubt that baztica is synonymous with it , since it is a choice between
three possible species

,
two of which can not be reconciled with 0 . pedroana ,

while
topotypes from the original locality are undoubtedly identical with 0 . bwtica.

Fam ily VOLUTIDZE .

Subfamily VOLUTIN iE .

Genus VOLUTODERMA Gabb

Volutilithes f (sp . ) Shumard , Proc . Boston Soc . Nat. Hist VIII , p . 192 , 1861 ( V. navarrocnsis n . sp. ,

Texas) .
Rostellim Conrad , Proc . Acad . Nat. Sci. Philadelph ia , VII , 1855, p . 268; type , R . icxanus Conrad ; cf .

Mex . Boundary Survey , I , p . 158, pl . 14 . figs. 2a,
2b V. navarroémiaShumard) , 1858. Not Roa

tellites , G. Fischer, Mus. Demidoff , II , p . 269, 1806 , fide Deshayes in MS.

Volutilithes (navarroém is) Gabb ,
Pal . Cal ifornia, I , p . 102 , pl . 19, fig. 56

,
1864 ; type , V. navm ocrm

'

s

Gabb (non Shumard)=Fulguraria gabbi W hite ,
Bull . U . S. Geol . Survey No. 51, p . 23 , pl . 3 , fig. 1,

1889.

Volutoderma Gabb , Proc . Acad . Nat. Sci . Philadelphia, for 1876 , p . 289; type , V. navarro
’

énsis Gabb ,
non Shumard V. cahform

'

ca Ball , 1907 , Cret. Cal ifornia) ; Holzapfel , in Zittel , Paleontographica,
XXXIV

,
p . 87 , 1888.

Fulguraria Stol iczka, Cret. Gastr. India, p . 85, 1868; W hite , Bull . U . S. Geol . Survey No. 51 , p . 23 ,

1889; not of Schumacher, 1817 .

Volu toderma Dall , Smithsonian Misc . Coll . (quarterly issue) , L , pt. 1
,
No. 1704 , p . 12, 1907 .

Shell fusiform ,
rather thin

,
slender , few-whorled , with an acute apex consisting

of a small shelly nucleus ; suture conspicuously appressed pillar nearly straight ,
with several (usually three ) small , subequal , rather distant plications canal hardly
difl

'

erentiated from the aperture ; ou ter lip thin , slightly reflected when completely
adu lt , with usually a small denticle where each spiral ridge intersects the margin ;
at the posterior commissure in the adult is a flaring sinus or channel with projecting
margin ; the ou ter lip usually a little patu lous anteriorly ; scu lpture Of axial ribs
crossed by strong, narrow spiral ridges or cords , rather sparsely distributed ; the
surface without any superficial coating of enamel .

Type
,
Volutoderma navarro

'

e
‘

nsis Gabb ,
non Shumard V. califom ica Dall ) .

The genus has representatives in the m iddle (Turonian ) and upper Cretaceous
of North America , Europe , and India. Owing to the manner in which they have
been and are likely to be confused with the Tertiary forms , it has seemed desirable
to give the characteristics of these two volutoid genera , which have been more fully
treated in a paper recently published in the Smithsonian M iscellaneous Collection
for 1907 .

Gabb referred his figured species to the unfigured species of Shumard , which
appears to be identical with the earlierRostellites tem nus of Conrad , both having been
described from the same horizon in Texas . Shumard

’
s type , for which Doctor Stan

ton has made inqu iries in the St . Louis A cademy of Sciences , where it was deposited ,
appears to have been lost or destroyed , perhaps in a fire which injured the academy

’
s
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collections . It was never figured , butShumard
’

s description is so fu ll and precise
,

giving numerous measurements , that it is easy to produce diagrammatically a figure
which can not be very unlike his fossil . On comparing this figure with the species
from the region whence Shumard

’

s type came , it is not difficu lt to recognize the form
he described . A comparison of the types of Conrad , Whi te , and Stanton ,

together
with topotypes of Gabb ’s species and several of Conrad ’s forms from the Ripley
(Cretaceous) of Alabama and M ississippi— for the opportunity to study which I am
indebted to Dr . T . W . Stanton— has enabled me to clear up part of the confusion
among the older species of this group . That there are more species than had been
supposed , and that their characters are very sim ilar , while few of the specimens are

well preserved
,
explains why this has not been practicable sooner .

It seems reasonably certain that Shumard
’
s name is a synonym of the earlier

tem nus of Conrad . Gabb ’s Californian species which he identified with the Texas
form is certainly distinct from it ; while the shell figured by White under the name
of gabbi , and supposed by him to be the same as Gabb ’s navarroéns is

,
is again a dif

ferent species . It follows that besides new forms , there are several which need dis
tinctive names .

Volutoderma has been divided into several sections , as follows :

1 . Volutodcrma s . s. Type
, V. califom ica Dal] .

2 . Rostellinda Dal] . Type
, V. stolia kana Dall ; Cretaceous of Ind ia and Co lorado.

3 . Roatellana Dal] . Type , V. broum
' Zokali ; Cretaceous of Gosau ,

Austria, and Co lorado.

4 . Rostellaca Dall . Type , V. zitteliana Holzapfql ; Cretaceous of Aachen , North Germany .

Genus VOLUTOMORPHA Gabb

Volutilithes (sp. ) Gabb , Jour. Acad . Nat . Sci . Philadelphia, 2d scr . . IV , p . 300 . 1860 .

VolutomorphaGabb , Proc . Acad . Nat. Sci . Philadelphia,
for 1876 , p . 290 ; types . conradi Gabb ,

Jour.

Acad . Nat. Sci . Philadelphia, 2d ser. , IV , p . 300 , pl . 48, fig. 10 , 1860 ; and V. mfaidm sia Conrad , op .

cit.

, pl . 47
,
fig. 18.

Shell elongate- fusiform ,
heavy

,
few-whorled ; with a m inu te shelly nucleus ; pil

lar straight , with one strong plai t and sometimes a much feebler second plait behind
the first ; suture appressed , with a more or less conspicuous constriction of the whorl
in front of it ; ou ter lip simple

,
with a marked sinuosity behind near the su ture ;

scu lpture of axial ribs crossed by spiral ridges , the whole shell , when adu lt , covered
by a thin coat of polished enamel which may obscure the sutures and m inor scu lpture .

Types
,
V . conradi Gabb and V . cufau lensis Conrad , from the upper Cretaceous of

New Jersey and A labama
,
respectively .

The designated type is an internal cast which exhibits no characters except the
fusiform shape and a single fold on the pillar . It has therefore been necessary to
draw the characters largely from the second species included by Gabb, which has a
faint second fold on the pillar and of which the extem a] shell characters are known .

The coating of the shell with a layer of transparent enamel occurs in other

groups of Volutidae, as in Scaphella and Am'inia
, to say nothing of Z idom ,

which has
a permanent enlargement of the mantle capable of covering the entire shell .

This genus is related to the following one from the Tertiary
,
by its size

,
its

general form ,
and its single (or duplex ) strong columellar fold . But the sculpture

,

the presence of the coat of enamel covering the shell in the adult , and the geologic
horizon separate them sufficiently .
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Genus MIOPLEIONA Dan, nov.

Rostcllan
'

a (sp . ) Conrad , Geo] . U . S. Exp] . Exp .

, p . 727 1849. R . indurata Conrad , op . cit.
, pl . 19

, fig . 12.

Volatilithes (sp . ) Conrad , Am . Jour. Conch .
,
I
, p . 151

,
1865; Gabb , Pal . Cal ifornia. II , p . 76 , 1869.

Rostd lites (sp. ) Dal] , Trans . W agner Inst , I II , p . 71 , 1890 .

Shell large , heavy , fusiform ,
slender

,
with acu te shelly ) nucleus and few

whorls ; pillar straight , with one strong and one more posterior feeble plait upon it
,

not qu ite reaching the aperture and much more sharply defined in the early stages of

growth ; surface smooth or spirally striate , with small axial riblets ; outer lip more or
less channeled at the posterior commissure in the adu lt ; the margin entire , slightly
expanded ; no internal lirations the external surface not covered with enamel.

Type
,
M . indurata Conrad , sp .

,
from the Oligocene Tertiary of Astoria

,
Oreg.

,

and of the State of Washington .

MIOPLE ION A IN DU RA TA Conrad .

Pl . xvm , figs . 5
, 6 .

Rostellaria indurata Conrad , Geol . U . S. Expl . Exp .

,
p . 727

,
1849.

From concretion at base of bluff at Astoria , Oreg .

,
U . S . Nat. Mus . 5908 (type

specimen) ; 1 12409, same locality , Condon ; 1 10427 , three-eighths of a mile north
west Of Restoration Point , opposite Seattle , on Puget Sound , A rnold ; 110428, 1 1)
miles sou theast of Observation Point , Freshwater Bay , Juan de Fuca Strait , west of
Port Angeles , Wash .

,
A rnold . All are from the Oligocene sandstone of Oregon and

Washington .

Shell rather thin for its size
,
slender

,
elevated , with six or seven whorls

,
the

spire being longer than the aperture ; scu lpture of 15—17 narrow low arcuate axial
ribs

,
extending Over the periphery and separated by wider interspaces ; the whole

surface is scu lptured by fine, close , subequal threadlike spirals , which are not swollen
when they cross the ribs and do not produce denticles on the edge of the ou ter lip ;
su ture appressed , not channeled except in internal casts, nucleus unknown ; whorls
moderately convex , aperture short , widely su lcate near the su ture in the adu lt ; pillar
straight , with one strong and one feeble plai t which are hardly visible at the aperture
but stronger in the early whorls ; ou ter lip arcuate , receding toward the su ture , where
there is a wide su lcus, the extreme margin slightly reflected , thin , not denticulate .

Length , 102 mm . or more ; maximum diameter
,
40 mm . length of spire above the

aperture
,
60 mm . The meas urements are taken from an internal cast .

This species is much more slender and has a relativelv much higher spire than
the Miocene form ,

which also lacks the spiral striation .

M IOPLE ION A OREGON E N SIS Dal]
,
n . sp.

P1. xvm . figs . 3
,
7 .

Tillamook Head
,
Washington , in M iocene strata , ChesterW ashbum e ; U . S . Nat.

Mus . 154094 , at station 2947 in Goldwashers Gu lly , Coos Bay ,
Oregon , Miocene sand

stone , Dal] ; 153894 (types) , Miocene of Coos Bay , Oregon , purchased of B . H . Cam

man ; 110429, lower Pliocene at Poin t New Year (Afio Nuevo) , California, A rnold .

Shell rather thin for its size
,
subovate , with about six whorls , the apical whorls

rapidly diminishing ; nucleus small
,
its characters unknown ; subsequent whorls
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with arcuate rounded ribs and wider interspaces , the ribs numbering about 14 on the
penu lt and 20 on the last whorl ; surface otherwise smooth except for incremental
lines

,
the ribs feebler on the last whorl ; body rather turgid , the suture distinct , not

appressed
,
the whorl in front of it sometimes showing an obscure marginal

'

ridge or
slight tabu lation ; strength of the ribs variable in different specimens ; aperture semi
ovate

,
su lcate at the posterior commissure ; pillar straight , with one strong and one

feeble plait about the m iddle of it
,
rather widely separated ; outer lip thin , slightly

reflected
,
produced in the adult at the poste rior commissure . Length of largest (but

imperfect) specimen ,
abou t 160 mm . ; of restored smaller type specimen

,
110 mm .

,

of aperture , 68mm . ; maximum diameter
,
45 mm .

This is the species to which most of the citations of locality by J . G. Cooper and
others in lists of California fossils are to be attribu ted . A s previously shown

,
it is

easily distingu ished from M . indurata
,
but the amount of material belonging to the

latter species has been small and badly preserved , so it is not unnatural that the
related forms were taken to be one species , especially as nearly all the specimens were
more or less decorticated . A fragment probably belonging to this species was found
by A rnold at Fugler

’

s asphalt mine near Gary
,
12 miles sou theast of San ta Maria ,

Santa Barbara County , Cal . , in material which is referred to the lower Pliocene.

Family FASCIOLARI ID/E .

Genus FUSINUS Rsfinesque.

Hrs'roarcA r. NON -LrN NEA N SYN ONYHY .

Fusus Rumphius , Amboinische Rariteit Kamma
, pl . 29, figs. F, G, 1705.

m s (sp . ) Klein , Tent . Meth . Catt . , p. 60 , 1753 ; P. L . S. Muller, in Knorr. De] . Nat. Sci . , p . 129. 1766 .

SYs'rEu Arrc LIN N EA N SYN ON YMY .

FuswrBruguiere , Encycl . Meth .
, p . 15, 1789; nude name , not Fuses OfHelbl ing. 1779.

Cola: (anonymous) , Mus. Calonn ianum , p . 34 , 1797 , notof Bolten .

Fusus (ex parte) Cuvier, Tableau Elem . p . 403 , 1798; not Fum eHelbling,
1779, norofMus . Calonn ianum

1797 ; nor Bolten ,
1798: cf. Dal] , Jour. Conch . (Leeds) , XI , pp . 289- 297 . April , 1906 .

Syrim: (sp . ) Bolten ,
Mus . Boltenianum , p. 121 , 1798; notof Bohadsch , 1761 .

Frau: Lamarck , Prodrome , p . 73
,
1799; sole example , F. calm Linné (as Mara ) Syst. des Anim . s . Vert .

,

p . 82, 1801 ; Anim . s . Vert .
, VII , p . 121 , 1822 ; not ofHelbl ing.

Neptuma (sp . ) Link , Bcschr. Rostock Samml .
, p . 117

,
1807 .

FusinusRafincsq ue , Anal . de laNature , p . 145
,
1815; new name form r Lam.

Priscofusus Conrad , Am . Jour. Conch .
,
I
, p . 150 , April , 1865; first species . Fume corpu lentus Conrad ;

Check] . Eoc
,
Fos . N . Am .

, Smiths . Misc . C0 11. No. 200 , p . 19
,
1866 .

Exilic Conrad , Jour . Acad . Nat . Sc i . , D . s .
,
IV , p . 291 , pl . 47 , fig. 34 ,

1860 ; sole example , E . pn gracilis

Conrad , loc . cit. ; not Exilic Mulsant (Coleoptera ) , 1863 .

Exi lifusus Conrad . Am . Jour. Conch . , I , p . 18, 1865; sole example ,
E . thalloides Conrad (as Farm ) , Fos .

Tort . Form .
,
p . 56

, pl . 18
,
fig. 12

,
1835; not Er ilrfumwGabb , 1876 .

Er ili/usus Gabb , Proc . Acad . Nat . Sci . Philadelphia, for 1876 , p . 278; subgenus of Farm , type F. (E . )
kerri Gabb , op . cit.

,
p] . 17

,
fig. 1 ; Cretaceous of North Carolina.

f Tun'ispira Conrad , Check] . Eoc . Fos . N . Am Smiths. Misc . Coll . NO . 200. p . 19. 1866 : Tryon . Man .

Conch I II , p . 49. 1881 : first species. Fume protea
'

tus Conrad . 1855; but Tryon cites as example
Conrad s other species. F. salebrom s . (Probably closely related to Papillina Conrad . )

Aptyr is Troschel . Gebiss d . Schnecken , II , p . 61 . 1868: type, Fume syracusamu Lamarck .
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Mitra'j um Bellardi . Moll . Ter. Terz . Piem. e Lig.
, Mem . Reale A ccad . Sci . di Torino, 2d ser XXVII

,

p . 234 , June , 1873 ; sole example. M ordttus Bell. e Mich . . op. cit. . p . 235, pl. 11 , fig. 1 ;

M iocene =Exilic Conrad ) .
Eu thnbfumw Cossmann . Essais Pal . Comp .

,
IV. pp. 6 , 27 , 1901 ; type . Fiwus burdigalem is Basterot,

Miocene .

AplysiaMonterosato, Nom . Gen . e Spec . , p . 116 , 1884 ; first species m a ryraczwanus Lam .

Pseudo/urns Monterosato. Nom . Gen . e Spec . . p . 117 , 1884 ; first species. Murat rostraius Olivi .

Troschelia MOrch . Jour. de Conchyl .. XXIV , p . 370 , 1876 ; type. Fum e m amas King; not Tros

chelia Duncan , 1883 . Corals .

Bum
'

nofimw Conrad , Am . Jour . Conch II I . p . 264 . 1867 ; type . Fusus parilia Conrad .

Boreofimw Sars. Moll . Reg. Arct. Norv. . p . 278. 1878; type , Fusus bem iciem is King, var. solids

Jeffreys D oucheliaMorch) .
Fumes Grabau . Smithsonian Misc. Coll XLIV , NO . 1417. pp . 7—72 , 1904 ; type F. colus lam . ; not of

Helbling. 1779, nor Dal] . Jour . Conch . (Leeds) . XI . No. 10 , pp . 289—294
,
1906 .

I have shown elsewhere that the name Fuses can not be retained for the group
typified by F. colus

,
Helbling having preceded all other authors in the binomial

application of it . It remains , therefore , according to the rules Of nomenclature
,

to raise to generic rank the oldest subsequent name of the Lamarckian genus ,
and apply it to the calm group .

A large number of names have been applied to the genus in question and

its subdivisions , especially of late , but, as it is not my pu rpose to give in this place
a complete revi sion of the group , but only to determ ine what name shall be used
for the species of the Oregon Tertiary , it is not necessary to discuss all these later
names

,
much information in regard to which may be had from the valuable Essais

of Cossmann .

After eliminating from the Lamarckian Fusus those forms which are acknowl

edged to be of different genera , there is left a substantial remainder of species that
can be divided only into subgenera or sections . Of these a large series have been
shown by Grabau to have a uniform and distinctive protoconch and a similarity
in other shell characters that warrants us in regarding them as a distinct group of
species

,
Of which Lamarck’s F. colus is a typical exemplar . This is the group for

which a name is necessary .

The first name available for the group is Fusinus
,
which was proposed by

Rafinesque in 1815, as a substitute for Fume Lamarck , and therefore would be
regarded as having the same typical species.

From Fusinus , Emilia Conrad is separated only by its more delicate and less
prom inent scu lpture , flatter whorls , small size , and particu larly attenuated form .

These characters are certainly not generic . The supposed plaits on the pillar
,

mentioned by Cossmann , are due to some misapprehension , as there is not a trace
of any scu lpture or plaiting on the pillar. With our present knowledge there is
no sufficient ground for regarding Emil ia as more than subgenerically different
from Fusinus s. s. Exilifusus Conrad may be regarded as at least sectionally
distinct , though Er ilifusus Gabb seems to be merely a Fusinus with the canal a
little more arcuate than usual . Cossmann has already pointed out that typical
species of ’

Fusinus differ in the straightness of the canal and that this character
is of slight importance .

Troschel proposed a genus Aptyzcis for Fusus syramwanus because of its
fasciolaroid radula , he not having examined the dentition of a typical Fuaus.



38 THE M IOCEN E or ASTORIA A N D COOS BAY , OREGON .

But later Schacko discovered that this kind of radula was typical of the true Fusi .
F. symcusanus

,
however

,
will remain separated from typical Fusinus because it

has a short canal
,
a long spire

,
and a protoconch which is of the type called

fu lguroid by Grabau ,
quite different from that of the true Fum e or Fastnas .

Some thirty years ago the types of Conrad
’
s species were mislaid and sup

posed to have been lost , and with the Obscure figure given in the atlas of the
Exploring Expedition report it seemed as if it wou ld be impossible to determine
the character of the original . I expressed this opinion in a review of the Cali
fornian species of Fusus . However

,
by good fortune some years later the missing

fossils were found , and I have had the opportuni ty of studying them carefully .

Conrad had proposed a genus Pfl scofusus for the species from the Astoria group .

By making carefu l casts from the rock molds the characters of the group can be
pretty well determined , and it will form a discrim inable section of the genus .

Cossmann proposed later a genus Euthr'lofusus for F. burdigalensis Basterot, but

he included with the latter another form ,
which is much more like Priscofue us .

This is the Fum e virgineus of Grateloup . If the latter can be separated from
F. burdigalem is it might find an appropriate refuge in Priscofum ; but if they can

not be separated
,
then Euthri ofusus must be regarded as a synonym of Priscofuw s .

Mitrmfusus Bellardi , as suggested by Cossmann and by Bellardi’s figure , is
apparently an exact synonym of Exiled .

Recently Monterosato
,
under the m isapprehension that Fum e colosseus was

the type of Fame Lamarck
,
proposed for the obviously distinct group Of F. calm

the name Pswdofusus . This is the first exact synonym of Fusus Lamarck
,
since

Fastnas
,
of which it becomes a synonym also .

For a Miocene fossil of Maryland , Fusus parilia, Conrad in 1867 proposed a

genus Buccinofumw. The nucleus of this species is typically fusoid
,
as defined

by Grabau
,
and its other characters are of not greater than subgeneric value as

compared with those of Fm inus . With Buccinofusus Tryon was disposed to

unite Troschelia M5rch (Boreofusus Sars) , but an inspection of the protoconch
and nepionic shell of Troschel'ia will show that this is qu ite inadm issible

,
inasmuch

as the latter has a remarkably distinct form of nucleus
,
a character in which it is

probable or certain that Fuses nodosus Jeffreys , F. abyssorum Fischer
,
F. aqui

tanica , pereyra ,
and ecaudis of Locard

,
and several other species , agree with it.

Merch proposed the new name for Troschelia on account of its fasciolaroid radula
,

but later investigations indicate that this is true of the whole group in the wide
sense

,
those species with a bu ccinoid radu la being properly transferred to the

Buccinidae.

’

Therefore the thin shell
,
delicate scu lpture

,
and relatively short canal

of Troschclia will hardly give it more than subgeneric rank under the restricted

The arrangement of the genus and its subdivisions with their type species
will be abou t as follows :

Genus FUSINUS Rafinesq ue,
1815.

Subgenus FUSIN U s s . 9.

Section Fusinus s . 5. Type . F. colus Lamarck .

Section Eu lhriofusus Cossmann . 1901 . Type . F. burdigalem is Basterot.

Section Hcilprinia Grabau . 1904 . Type . F. caloosaem'is Heilprin .
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FU SIN U S (PRISCOFUSU S) GEN ICULU S Conrad .

Farms geniw lus Conrad , Geol . U . S. Expl . Exp. . appendix , p . 728. pl . 20. fig. 3 . 1849.

Priscofusm geniculus Conrad . Am . Jour. Conch . , I , p . 150 , 1865.

Priscoj ustw oregonensis Conrad , Am . Jour. Conch I , p. 150 , 1865; Geo] . U . 8. Exp] . Exp . . pl . 20 , figs.

10 , 11 , 1849 (no name proposed ) . Figures reversed on the plate , as are also figs . 1 , 8. 12 , and 13 .

Not Fusus oregonem is Conrad . 1848.

M iocene concretions derived from the Astoria group , Astoria, Oreg. ,
collected

by J. D . Dana ; U . S . Nat. Mus . 3552 (type of geniculus) ; 3517 (type of oregonensis) ;
3530, 3535, 3543 , 3559, 3565 (cotype of oregonensis) ; and at Clallam Bay

,
Wash

ington ,
by A rnold , in the upper part of the lower M iocene sandstones .

F. geniculus is very much like F. corpulentus , but more slender and elongate ,
the axial ribs more elongate and persistent , appearing on the last whorl , where there
wou ld be 13 to 14 ; a specially prom inent cord encircles the last whorl at the periph
cry,

and one or two more are to be found on the base . The best specimen afforded
a mold in gutta-percha , which shows seven whorls

,
the nucleus being small and

prom inent bu t fum ishing no information in regard to its m inor details except that
it appears to have been smooth . The total length Of the shell is mm . ; of last
whorl

,
mm . ; Of canal , mm . ; maximum diameter of last whorl , abou t 19

The figured specimen (scale 11) of F. genie
-
alas shows the upper part of the

spire only ; the other specimens are cas ts and molds
,
mostly in small globu lar con

cretions . It is possible that Conrad ’s Fusus dw inctus is identical with the present
species , but the types are apparently lost , and the figures are from internal casts
and very poor, so that it seems better to leave the name unused, at leas t until more
information is available .

The Clallam Bay specimen retained the external scu lpture and was positively
identified .

FU SINUS (Parseoru sus) sp. indet .

Shell small
,
short

,
whorls rapidly increas ing (apex and ou ter lip wanting) , with

a subangular shou lder near the middle of the whorl , above which the surface is
slightly excavated ; on the angle of the shou lder is a series of (on the last whorl 10
or 12) short nodu lar riblets or projections , over which the fine sharp spiral threads
which cover the shell pass withou t becom ing swollen ; the spirals are separated by
subequal interspaces and are

,
for the most part

,
alternately larger and smaller ; on

the upper whorls a more prom inent thread runs close behind the su tu re ; the spiral
scu lpture is crossed by rather sharp , close , distinct incremental lines ; pillar short

,

callous
,
twisted

,
obliquely truncate toward the extrem ity ; canal moderately wide ,

slightly recurved . Length of last and penultimate whorls
,
27 .5 mm . ; of aperture ,

about mm . ; maximum diameter just behind the aperture
,

mm .

Miocene or Oligocene concretions at Astoria , Oreg.
,
collected by J. D . Dana ;

U. S . Nat. Mus . 3544 .

This species appears to be different from either of those named by Conrad ,
though its scu lpture has the same general characteristics . The form is shorter than
that of F. yem

'

eulus
,
and more angular than that of F. corpulentas , of which , how
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ever
,
it may be an extreme mutation . It seems best not to apply a name to it

,

pending the reception of better material . It does not appear among the forms

collected at Coos Bay .

FUSINU S (PRISOOFU SUS) MEDIALIS Conrad .

Can
'

tkium mediate Conrad , Geo] . U . S. Expl . Exp .
, appendix , p . 728, pl . 20. figs. 1 (reversed ) , In. 1849.

Priacofiwus nwdialia Conrad . Am . Jour. Conch .
, I , p . 150 , 1865.

Oligocene or M iocene of the Astoria group , Astoria, Oreg.

,
collected by J. D .

Dana ; U . S . Nat. Mus . 3532 (type) .
This species is represented only by the type specimen ,

O

W hich has lost the lower
half of the last whorl

,
with the aperture and canal , giving the specimen somewhat

the look of a melanian or Cerithium. It is a distinct species from either of the
others

,
with more prom inent peripheral nodu les (15 on the penu l t whorl) , appressed

and less constricted su ture
,
and more broadly conical spire .

FUSIN US (PRISOOFU SU S) NODIFERU S Conrad .

(No name) Conrad , Geol . U . S. Expl . Exp. , pl . 20, figs . 12 (reversed ) . 12a. 1849.

Priscoj usus nodifams Conrad , Am . Jour. Conch . , I . p . 150
, 1865.

Astoria group , Astoria, Oreg.
,
J. D . Dana .

The type specimen of this species has disappeared
,
but the figures indicate a

much shorter and more inflated species than either of the others .

Subgenus BUCCINOFUSUS Conrad.

FU SINU S (BU CC INOFU SU S) OOOSEN srs Dal] , n . sp.

P1. 11 , fig. 1.

Shell solid , strong, with abou t six rounded whorls ; su ture appressed , the whorl
in front of it more or less excavated , and between the su ture and the shoulder
finely closely spirally threaded ; whorl in front of the narrow excavated area
strongly scu lptured , with num erous straplike

,
crowded

,
moderately elevated spiral

ridges with narrow interspaces ; these spirals cover the whole shell in front of the
shou lder and are not alternated , though somewhat irregular in width ; they are
crossed by short

,
rather strong, narrow , rounded riblets beginning near the shou lder

and becom ing obsolete on or near the periphery of the whorl ; on the penu ltimate
whorl in the figured specimen there are 11 of these riblets , and they are more con
spicuous and with the sides more abrupt than the figure indicates ; the other axial
scu lpture consists of the incremental lines , which are broadly flexuous on the pos
terior slope of the whorl and seem to have been visible as elevated lines in the inter
spaces between the spirals ; the aperture was rather wide and apparently rounded ,
the anterior part of the pillar and the whole of the canal (as well as the apex of the
spire) being defective in the figured type . Altitude of specimen , 62 mm . ; maxi
mum diameter, 3 1 mm .

M iocene of Coos Bay , Empire formation , collected by B . H . Camman ; U . S.

Nat. Mus . 107782 .
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This species being represented only by a worn and broken specimen
,
I have

been somewhat in doubt as to the genus to which it shou ld be referred . The flexu

osity of the lines of growth does not show a sinus like that of the large Pleurotomas

with which it is associated ; in its present condition the aspec t is somewhat like
that of an elevated Buccinum ,

but no spec ies of that genus has the excavated area
in front of the su tu re ; if we ascribe to the shell an elongated canal now lost, the
characteristics fit in very well with the large species commonly referred to the genus
Fusinus , the Palm: of some authors ,

and to this group it is provisionally referred.

The reference is to some extent confirmed by a very poorly preserved specimen from
the same collection having a rather long canal , the whole of which is not preserved ,
and of which the surface characters , so far as they are recognizable , agree with those
of the figured specimen . The second specimen alluded to has about three and a
half whorls

,
the earlier part of the spire being defective as well as the anterior end

of the canal . The last whorl measures 75 mm . in total length , with amaximum

diameter of about 47 mm .
,
a large part of the shell being densely incrusted with a

heavy layer of fossilized polyzoon .

The specimen figured has much the aspect of Tarm
'

s coosensis , and I was at first
tempted to refer it to that species . On more mature consideration it was decided
that the two were probably distinct

,
the present specimen having stronger ribbing ,

which persists on the las t whorl
,
rather coarser spiral sculpture , and a general aspec t

dec idedly more fusoid than the Terrie. SO far as the incremental lines can be
made out on the upper border of the whorl

,
they do not show the characte ristic

sinus of the other species .

Family BUCCIN IDZE .

Subfam ilv (
‘HRYSODOMINJE

Genus CHRYSODOMUS Swainson

Chrysodomus Swainson , Malac . . pp . 90 , 3 08. 1840 : type . Molnar antiq u es Linne; Dal] . Proc . U S . Nat .

Mus XXIV , No . 1264 . p . 520 . 1902 .

(
‘

IIRY somm r s IM PERIA L IS Dal] . n . sp .

Pl . V II . figs . P] . XVIII . fig . 1 .

Shell globose , very thick and heavy , with four or five well- rounded rapidly
increasing whorls ; last whorl comprising most of the shell ; surface sculptured with
Obscure little elevated rounded axial ridges , irregu lar in size and distribution

,
from

the posterior ends of which narrow
,
sharp

,
oblique

,
somewhat irregu lar laminae

extend across the su ture to the preceding whorl , giving the effect of a rude fringe or
series of

“

gathers ;
" posterior surface of the whorl otherwise smooth

,
the anterior

surface in front of the periphery with little elevated
,
rather sparse spiral threads ,

which
,
as usual , grow coarser though notmore crowded toward the canal ; canal deep ,

very short
,
hardly recurved

,
with hardly any trace of a siphonal fasciole ; aperture

wide
,
ovate

,
the pillar short

,
thick

,
the body with a moderately short callus

, the outer
lip hardly reflected ,

somewhat thickened . Altitude of figured specimen
, 52 mm . ;

maximum diameter
,
42 mm .
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M iocene of Coos Bay
,
Empire formation

,
collected by B . H . Cammen ; U. S .

Nat. Mus . 153897 . Lower Puris ima formation , Santa Cruz County , Cal . , Ralph
Arnold .

Five specimens of this singular species were Obtained . All had been somewhat
worn before fossilization . They resemble a recent species now existing in Bering
Sea

,
in some respects

,
but the latter is less heavy , has amore prominent and recurved

canal
,
and is withou t the ribs or the curious sutural lamellation .

The California specimen is less worn than those from Oregon ,
and preserves the

spiral scu lpture over the whole shell , there beingmore than 20 spiral cords on the last
whorl

,
pretty evenly distribu ted. These cords are flattened and separated by wider

subequal interspaces .

CHRY SODOM U S PO STPLA N ATU S Dal]
,
n . sp.

Pl . VII , fig. 5.

Shell large, solid , strong,
with abou t 7 tabulated whorls ; spire rather elevated

,

as in C'. liratus Martyn
,
with a well-defined suture

,
in front of which the margin is

somewhat appressed
,
then descends to a flattish tabu lation bordered anteriorly by

a conspicuous angle of abou t in front ofwhich the whorl exhibits a moderate con
vex ity extending to the base ; the surface is more or less distinctly scu lptured by flat
straplike spirals

,
separated by much narrower interspaces

,
which are filled by a much

smaller spiral of the same character in some specimens
,
while in others the intercalary

spiral may be wanting or the whole sculpture , as in the figured specimen, more or less
obsolete ; the axial scu lpture comprises only more or less conspicuous incremental
lines ; canal short , somewhat recurved ; aperture defective in the specimens . A lti
tude of figured specimen

,
90 mm . ; max imum diameter

,
50 mm .

Figured specim en from beds believed to be of sim ilar age to the Empire forma
tion

,
on Bogachiel River, Clallam County, Wash .

,
1 m ile above its mouth , collected

by Ralph A rnold ; U . S . Nat. Mus . 107781 .

The figured specimen has had part of the spire completely decorticated and the
shell has been more or less crushed, bu t preserves the characters sufficiently for
description . A fragment from the same locality shows better-developed alternated
scu lpture . A curious feature is that the inner layers of the shell

,
where exposed

,

show zigzag structure recalling that of wave lines as often seen in sand rock bu ilt up
by wave action . The lines of growth in the ou ter laver show only normal curves.

CHRY SODOM U S BA IRD I I Dal]
,
n . sp .

P] . I ]
,
fig. 4 .

Shell of moderate size
,
with about 5 tabulate whorls ; apex defective in the

specimens ; su ture narrowly channeled , with a single spiral cord in front of the chan
nel

,
the tabulation slightly excavated and bordered in front by a similar spiral ridge

which forms the summ it of the shoulder of the whorl ; below the shou lder the whorl is
moderately convex and spirally sculptured by slightly elevated, alternating revolving
ridges , of which one at the periphery is slightly more conspicuous than the others ;
these ridges , alternately larger and smaller

,
are separated by linear interspaces

,
and

the larger spirals become more conspicuous anteriorly ; aperture wide, angu lated by
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the carina at the shoulder ; canal defective in all the specimens ; pillar callous ,
smooth . Altitude of figured specimen,

46 mm . ; maximum diameter, 28mm .

Miocene of Coos Bay
,
Empire formation

,
collected by B . H . Camman ; U. 8.

Nat. Mus . 153905. A lso from the upper Purisima formation Of California
,
Ralph

A rnold .

The specimen figured is partly an internal cas t upon which, from a less perfect
one

,
the sculpture has been restored. The species is evidently a precursor of the

recent Chrysodomus tabu lat'us Baird, from which it difl
'

ers by its shorter and rounder
whorls

,
by the details of its scu lpture

,
and by its greater constriction at the suture.

It is named in honor of that author.

Genus LIOMESUS Stimpson.

Liomem Stimpson ,
Can . Nat .

,
n . 5 I I , p . 364

, 1865.

Buccinopin
'

a Jeffreys, not of Conrad .

It is interesting to find this genus, which is especially notable in the northwest
coast fauna , fossil and characteristic as long ago as the time of the Oregon M iocene.

The British Crag affords L . dalei Sowerby
,
and L . ebumca. Sars is a member of the

Norwegian fauna coming as far south as the Doggerbank in the North Sea , but the
three or four living American species are not reported from any locality south of the
Aleutians .

LIOMESU S SULCU LATU S Dal]
,
n . sp.

P] . v
,
figs . 2 , 3 .

Shell of moderate size , with about five well-rounded whorls ; suture distinct , not
channeled ; sculpture of (on the last whorl abou t 15) clear-cut, uniform ,

flat- topped
spiral ridges with equal or wider, not channeled ,

interspaces ; the whole surface
marked with very fine , almost microscopic spiral striation ,

which in the event of wear
may disappear ; the posterior ridge may be near the suture (giving a channeled
aspect) or at some little distance from it ; in general the interspaces become narrow
anteriorly ; aperture ovate , the pillar rather callous , the body with more or less
callus

,
both smooth ; the canal short , deep . A ltitude of figured specimen

,
the apex

being defective , 33 mm j maximum diameter, mm .

M iocene of Coos Bav Empire beds , col lected by B . 11. Camman U . S . Nat. Mus.

153904 . Also from the upper Miocene beds at Fossil Point
,
Coos Bay

,
by W. I] .

Dal] .
Five specimens of this species were obtained

,
none of which retained the apex

and only one the outer coat of the shell . It is nearest to L iomesus cana liculatus Dal]
,

from the recent fauna of Bering Sea,
a species in which the spire is proportionately

much shorter and the sculpture qu ite different . Another species was Obtained from
theMiocene ofClallam Bay,

Washington ,
by Arnold

,
characterized by a very different

sculpture , having subnodulous sparse spiral cords with fine close-set spiral threads
occupying the wide interspaces . The horizon of this species is earlier than that of
the sandstones of Coos Bay above referred to, in which L . su lculatus occurs

,
but the

the Miocene faunas of this region are
, as yet , insufficiently known to afford a bas is for

exact correlation .
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Family NASSIDZE.

Genus MOLOPOPHORUS Gabb

Molopophoms Gabb , Pal . California, II , p . 156 , 1868; type , Evllia (Molopophorus ) striala Gabb ,
op . cit.

,

pl . 26 , fig. 36 ; c on (Eocene) of California.

MOLOPOPIIORU S GA BB I Dal] , n . sp.

PI. III , fig. 8.

Shell small
,
stout

,
solid

,
of four and a half strongly sculptured whorls ; apex

smooth
,
of about twowhorls, the nucleus normal

,
rather large for the size of the shell ;

subsequent whorls with a rounded cord in front of the su ture
,
which at first is rather

closely beaded the nodules
,
however

,
become less close set and more spinose with

growth, and on the last whorl , in some specimens
,
even sharply prominent and their

number abou t a dozen ; -in front of this nodu lous cord (which differs in prominence
in different individuals) the whorl is more or less constricted ; on the periphery are

more or less prominent axial ribs
,
Obsolete on the base , with wider interspaces, in

number equal to the sutural nodulations , in strength variable with the individual ;
some specimens (like that figured) there may be on each rib two, or on others four,
sharp subspinose nodulations , corresponding to spiral sculpture which is Obsolete in
the interspaces ; both nodules and ribsmay become Obsolete near the aperture ; base
rounded with more or less obscure spiral threads ; su ture well marked, deep, but
usually obscured by threadlike callosities which overrun it ; canal very Short , deeply
excavated and recurved, producing a strong siphonal fasciole consisting of two sharp
ridges and an intervening rather deep , smoothly excavated channel ; aperture narrow
behind

,
with a simple

,
sharp

,
outer lip ; the body with a thin, widely extended callus,

extending from the end of the canal nearly to the su ture and over more than one
fourth of the last whorl. Altitude

,
19mm . ; maximum diameter

,
12 mm .

Eocene of Pittsburg, Columbia County , Oreg.
, collected by J. S. Diller at station

2714 ; U . S . Nat. Mus . 107377 .

The three specimens collected show a wide range of variation in the strength of
their sculpture . This and one or two other unpublished species of Oregonian fossils
are included here

,
though not of the Coos Bay fauna , in order to put them on record .

Family MURICIDZE .

Subfamily MURICINZE .

Genus PURPURA Martyn.

Purpura Martyn , Univ. Conch 11
, table and pl . 66 , 1784 ; sole example. Purpura foli

'

ata Martyn ,

loc. cit. ; not Purpura (Brug.) Lamarck , 1799.

Murat (sp. ) Gmelin , Syst. Nat. ,
VI , p . 3529, 1792.

Purpura Donovan ,
Nat. Rep. ,

I
, pl . 15, September, 1822.

Cerostoma Conrad , Jour. Acad . Nat. Sci . Philadelphia, VII , p . 263 , 1837 ; not of Latreille, 1802.

Ptcrorhytis Conrad , Proc . Acad . Nat. Sci. Philadelphia for 1862 , p . 560 ; Dal] . Trans. Wagner Inst. ,

pt. 1 , p . 143 , 1890 .

Purpura Dal] , Proc. Biol . Soc. Washington ,
XVIII , p . 189, 1905; Proc . U . S. Nat. Mus XXIX , p.

427 , 1905.
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I have fu lly explained elsewhere in this paper (p . 47) why it is necessary to give
up the Lamarckian use of the name Purpura and return to the usage of the ancients
who applied the name to various purpuriferous Mur

'icidre . The shells long called
Purpura in the Lamarckian sense will take the name of Thais Bolten

,
and the

northern Polytrope ,
better known as Purpura ,

though not typical Lamarckian
species

,
wi ll be called Nacalla Bolten .

PURPURA PERPO NDEROSA Dal] , n . sp.

PI. 11, figs. 2 , 5.

Shell large , very heavy , with about four whorls exclusive of the nucleus ;
with three

'

thick varices continuous up the spire
,
probably sharp edged when

intact , but rounded by wear in the type specimen ; spiral scu lpture of (on the
early whorls two

,
on the last whorl four or five) distant , moderately elevated

,

spiral cords ; aperture large , the outer lip denticu late within ,
with a projecting

spine or tooth anteriorly ; body with a callous deposit, canal short, nearly close d,
sutures obscure . A ltitude , 73 mm . ; maximum diameter

,
4 1 mm .

M iocene of Coos Bay,
Empire formation

,
collected by B . II . Camman ; U . S .

Nat. Mus . 107778.

The single specimen of this species obtained is much worn , as the figures
indicate , but by a carefu l study of it the above data were secured .

It is
,
Of course , the precursor of Purpura foliamMartyn , the common spec ies

of the Oregonian fauna of the present day , but it is larger , heavier , and more
massive than any living spec ies of its group .

Genus THAIS Bolten.

Purpura (ex parte ) Brugu iere , Encycl . Meth . , I , p . xv , 1789 (not Purpura Martyn. no spec ies

cited .

Thais Bolte n ,
Mus . Boltenianum . p . 54 , 1798; first spec ies ,

Purpura neriloidts Lamarck Muru
'

j ucus
Gmelin ,

Link
,
Beschr. Rustock Samml . , p . 114

,
1807 ; not Tha is Fabricius , 1808.

Nucella Bolten (ex parte ,
Cancellaria olim ) , Mus . Boltenianum , p . 13 1 , 1798; Purpura fi losa Menke

P . lapillus L . var.

Nassa (sp . ) Bolten , Mus . Boltenianum ,
p . 132 1798; Purpura lap illus Linne: not Nessa Lamarck , 1799.

Purpura Lamarck (not Marty n) , Prodrome
,
p . 1 1

,
1799; sole example ,

P . persica ( Linne) .

Purpurarius Duméril , Zool . Anal . , p . 166 , 1806 ; nomenclature not Linneun ; Froriep ’

s German trans]

p . 167 (P . persica c ited ) , 1806 .

Mancim lla Link , Beschr. Rostock Samml . , p . 115, 1807 ; first species , Murat mancinella Gmelin .

Stramo'

nita Schumacher, Essai , p . 226 , 1817 ; type , Purpura hwmastoma Lamarck .

Mr
'

crotoma Swainson ,
Malac . , pp . 72 , 301 , 1840 ; first spec ies , Purpura patel la Larn . ; not M icrotomo

Laporte , 1833 .

Purpu ra (sp . ) Swainson , Malac . , p . 301 , 1840 ; coronata and P . surcincla Lam .

Trochia Swainson ,
Malac . , p . 302

,
1840 ; sole example ,

Purpura trochlea Lam . (= I
’
urpura cingulata L innei .

Polytropa Swainson ,
Malac .

, pp . 81
,
305

,
1840 ; type , Purpu ra cn

°

s1xrla lanwllosa

Gmelin ) .

M ala: H. and A . Adam , Gen . Rec . Moll I
, p . 126 , 1853 ; = Thais II . and A . Adams

, op . cit.
,
II ,

p . 655,
1858.

Thalessa H. and A . Adams , Gen . Re c

. MO1] 1 , p . 127
,
1853 ; Manc im'lla Link .

Cron in H. and A . Adams
, Gen . Rec . Moll .

,
I . p . 128

,
1853 ; sole example . Purpura amygdala Kiener.

Finaria A . Adams , Proc . Zool . Soc . London for 1853
,
p . 185; type . Purpura coronata A . Adams .

Adamsia Dunker, Proc . Zool . Soc . London for 1856
,
p . 357 ; type ,

A . iypica Dunker ; not of Forbes . 1840 .

Comma H. and A . Adams
,
Gen . Rec . Moll .

,
I I

,
p . 655, 1858; not of Link , 1807 .
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relegated to another group, Nucella Bolten , or to a third group, Nassa Bolten .

Nucella is the prior name in the book , and by elim inating the earlier-named generic
forms first , and thus fixing the name Nacalla on the well-known Purpura lapillus ,
we are enabled to preserve the Lamarckian genus Cancellaria, which by the

“ first
species ” ru le wou ld have to take the name Of Nucella .

Nucella thus takes the place of Polytropa Swainson and leaves the first and
only remaining identifiable species Of the Boltenian Nassa to bear that name .

This Species is the Purpura sertam of Lamarck , which had been separated by the
brothers Adams under the name of Iopas . Lamarck ’s N assas will carry a differ
ent name .

The remainder of the synonymy is self-explanatory , bu t it may he remarked
that Swainson’s reference of his genus Gama to the au thorship of Humphrey is
erroneous. Cuma of the Museum Calonnianum (which was not written by Hum

phrey) is a compound of Fasciolaria ,
Mitra

,
and Latinas, and does not contain the

species to which Swainson gave the name of Gama . The anonymous au thor"of the
Museum Calonnianum

,
a few years later, in a reprint of part of the work for com

mercial purposes ( issued withou t date or name of au thor or publisher) rejected
his name Cuma and substitu ted Unda ( reprint , p . bu t neither have any just
claim to be cited in anything. except a purely historical synonymy.

The genus Thais will comprise even more than was supposed by its au thor.

Many of the characters which have been relied on to separate the Lamarckian Pur
puras into sections

,
subgenera, and even genera are of li ttle physiologic or system

atic importance
,
and are interchanged with remarkable freedom and almost num

berless combinations among the several species . The small lirations or tubercles
on the pillar near its anterior end are often present or absent indifferently in speci
mens of the same species

,
or even in the same individual at different ages, and are

of vastly different value from the permanent plaits on the pillar
,
which are present

at all ages of the individual . The scu lpture is also
,
as is well known

,
liable to vary

from smooth to imbricate or nodulous wi thin the limits of the species . Certain
forms

,
however

,
seem to have a constant and permanent type of scu lpture

, like
T. patula and its close allies . Some of the species which live between tides have
become modified in the direction of the limpet-like form best su ited for such situa
tions

,
the spire becoming short , the las t whorl domelike , the pillar excavated , and

the siphonal canal and fasciole almost Obsolete . These changes are obviouslv

adaptations to a relatively sedentary condition .

The prevalent scu lpture in the group is spiral
,
modified into ridges , scales

,

nodes
,
or even spines. In only one group , C

’
ronia

,
is regu lar axial ribbing a perma

nent feature of the shell . With the exception of the Nucella group , all the species
have a subsutural groove , usually accompanied by a parietal elevate d ridge parallel
to the su ture ; in this groove the rectal tube lies and ejects cfl

'

ete matter
,
so i t may

save trouble to call the ridge the anal ridge , as it must be frequently mentioned .

In m any species
,
at the end of the groove , there is a sharp sulcus or notch in the

edge of the ou ter lip close to the su ture , by which , as in Tun-is , the feces may be
ej ected withou t fou ling the water retained between the m antle and the rock On

which the creatu re is seated
,
while the tide is out. In more active forms the groove
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may be merely prolonged withou t a su lcus and even without a developed anal
ridge , while in N acella there is neither su lcus

,
ridge, nor groove . The latter is also

withou t liration inside the ou te r lip, having at most a few Obscu re tubercles at the
adu lt stage within the margin . In the tropical forms it is not uncommon to find
a few weak lim on the anterior part Of the pillar. In a very few species the smooth
pillar has developed a keel On the edge bordering on the canal , and in Nassa ( Iopas)
a deposit of callus at this point and at the end of the anal ridge is supplemented
by a sim ilar deposit on the lip opposite , thus contracting the aperture and giving
a pecu liar aspect to the shell withou t in reality introducing a ny new feature of
importance .

The genus Parparella Bellardi (not Dall) was founded on a fossil possessing a
subsutu ral groove and anal ridge with a smooth pillar

,
Bellardi

’
s Taurasia was

proposed for a species adding to these characters feeble hrations on the anterior
part of the pillar. Both these characters occu r indiscriminately among the species
of Cronia as well as of other groups into which Thais is subdivided , so they can not
be regarded as sufficient basis for a genus, to say nothing of the subfamily which a
later writer has proposed for them .

The typical Thais has a broad pillar which is flattened or even concave ; in
the section Tri bulus, as restricted by Chenu ,

the concavity is enlarged into an
excavation

,
and strong dark—colored lirations are spread over the anterior surface

of the pillar. There are , however, no true plications in this case.

In Patelliparpara the concavely arcuate smooth pillar is flattened and a thin
callus with a sharply crenate edge is spread over its anterior portion and to the
left of it, the siphonal canal is Obsolete ,

and there is a small but sharply cut notch
in the lip at the su ture .

Closely allied m habitand m su rface characters 1s Plicoparpara (columellaris) ,
which has no notch and m which the aperture is contracted , dentate , and coarsely
lirate , while a shallow subsutural groove is present. On the middle Of the pillar a
somewhat amorphous duplex thickened ridge winds into the spire , but there are no
anterior lirations on the inner edge of the pillar. In T. neritoidea Lamarck

,
the

type of Thais , there are no lirations
,
while the closely related T. aperta develops

them distinctly .

These instances show the inadvisability of basing systematic divisions on minor
characters withou t extensive comparisons . Several species which have been com

mouly associated with Cymia differ from Stramonita chiefly by the imbricated
su tu re , a character of little importance , while they are entirely destitu te of the
chief characteristic feature of Gymia, the sharp , strong keel on the middle of the
pillar. Pinaxia appears to be simply a diminu tive Tha is with a pillar lirate like
that of aperta bu t, relatively to the size Of the shell , more sharply. The opercu lum
is exactly that of Thais . I have been tempted to propose a section for T. melones

Duclos
,
T. deltoidea Lam arck , and one or two other short , heavy species with feeble

scu lpture, smooth pillar keeled at the canal , and low spire ; bu t the fact that some
allied species tend toward withou t attaining a pillar keel , has led me to omit it .

The operculum and soft parts of Vexi lla are insufficiently known for its final
classification .

73 5 1 59—09 — 4
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The arrangement of the group adopted is as follows

Genus CYM IA MOrch ,
1861.

Type C. tectum W ood .

Genus THAIS Bolten . 1798.

Subgenus THA IB Bolten .

Section Thais s. s. T. ncritOides (Lamarck) .

Section Tribu lus (Adams
,
1853 ) Chenu . T. planispira (Lamar

-
ck) .

Section Pinaxia. A . Adams, 1853 . T. coronata A . Adams .
a

Section Mancinella Link , 1807 T. mancinclla (Gmelin) .

Section Stramonita Swainson ,
1840 . T. hammetoma (Larnarck) .

Section Lepsia Hutton , 1883 . T. haustrum (Martyn) .
Section Patelliparpara Dall T. patala (Lamarck ) .
Section Plicoparpara Cossmann , 1903 . T. colunwllaris (Lam . )

Subgenus NASSA Bolten , 1798 (not Lamarck ,

Type T. scrtam (Lamarck )
Subgenus GRON 1A Adams

, 1853 .

Type T. amygdala (Kiener) .

Subgenus NUOE LLA Bolten ,
1798.

section Nasclla s. s. T. lapi llus (L inne) .

Section fl ochia Swainson , 1840 . T. cingulala (Linné) .

In the north temperate region only species belonging to subgenus
are found living, and in Ameri ca so far

, north of Florida Strait , only Oymia and
Nacella have been found fossil .

The following species is one of the most characteristic among those found living
in the Oregonian fauna of the northwest coast of Ameri ca :

THA IS (NUOELLA ) LAMELLOSA Gmelin .

Buccinum plicatum Martyn , Univ . Conch .
,
II

, pl . 44
, 1786 ; not Of L inné . 1758.

Buccinum lamellosam Gmelin , Syst. Nat.
,
VI , p . 3498, 1792 ; Schreibers . Vers. ein . vollst. Conch. , I , p .

166 , 1793 ; Bolten ,
Mus. Boltenianum , p . 113 , 1798; 2d cd . , p . 80 . pl . 1. fig. 1435. 1819; Dillwyn,

Descr. Cat. Rec . Sh . , I I , p . 662 , 1817 .

Buca
'

nam compositam Chemnitz , Conch . Cab .
,
X

,
p . 179, vign . 21. figs . A , s . 1788: nomenclature not

L innean .

Buccinum crispatum Chemnitz . ( Tonch . (
‘

ab XI
, pp . 70 , 84 , pl . 187. figs. 1802—1803 . 1795.

Mam crispatas Lamarck , Anim . s . Vert.
,
VII . p . 174 , 1822 ; Encycl . Meth . . pl . 4 19. fig. 2 , 1816 ; Deshayes

’
s

Lam .
,
Anim . s. Vert. ,

IX
, p .

Mares: lactuca Eschscholtz, Zool . Atlas, II , p . 11
, pl . 9, figs. 3a. 3b ,

1829.

Mares ferrugineus Eschscholtz, Zool . Atlas , II , p . 10 , figs. 2a , 1829.

Polytropa crispula Swainson , Malac . , p . 305
,
1840.

Purpura septmtn
'

onalis Reeve , Conch . Icon .
,
III , Purpura, pl . 10 , fig. 50 . 1846 .

Marc: lactaca M iddendorff, Beitr. Mal . Ross I I
,
p . 120, pl . 7 , figs . 1—2 . 1849: Fischer in Pinart. Voy.

N . W . c6te Am .
,
p . 38, pl . E ,

figs. 4
, 4a,

1875.

Purpura crispata Carpenter, Rept. Brit. Amoc . for 1863 , p . 622 . 1864 ; Keep . W est (
‘

oast Shells , p . 32.

fig. 13 ,
1887 ; Arnold , Pal . and Strat. San Pedro, p . 261 , 1903 .

Purpura plicata Martens , Mal . B1att. , XIX ,
p . 86 , 1872 .

Purpura lapillus var. m
'

spata Tryon . Man . Conch . , II , pp . 171—229. pl . 54 . figs. 163— 166 . 1880 .

Pliocene of San Diego and San Mateo counties , Cal A rnold . Pleistocene of
California from San Diego to Santa Barbara , Cooper ; and of Coos Bay

, Oregon ,
Dall . L iving from Santa Barbara , Cal . , northward to the A leu tian Islands , Dall ;
most abundantly in the Vancouver region .

a T. adams i Dal] ; not P urpura coronata Lamarck , 1822.
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TnArs (NOOELLA ) PRECURSOR Dal] , n . sp.

Pl . IV . fig. 4 .

Shell solid
,
subglobose , with four rapidly enlarging whorls ; nucleus small

,

rather blunt ; su tu re distinct, whorls evenly rounded ; scu lpture more or less variable
but usually of simple

,
little-e levated spiral cords with narrower interspaces crossed

by more or less evident lines of growth ; apertu re ovate , ou ter lip thickened but
slightly reflected ; body smooth ; pillar short , concavely arcuate , moderate ly callous,
and slightly flattened ; behind the callus a narrow closed umbilical chink

,
and a

strong ,
prom inent

,
rounded siphonal fasciole ; canal short , deeply indented . A lti

tude
,
32 mm . ; maximum diameter

,
25 mm .

Fossil Rock
,
Coos Bay

,
in the Pleistocene conglomerate overlying the Miocene

sandstone
,
collected by W . H .

.Dall ; U . S . Nat. Mus . 153995 and 153924 .

This species is doubtless a precursor of the variable form from the recent fauna
commonly known by the name Purpura emarginata Deshayes. Yet a carefu l com
parison with a large seri es Of recent specimens from the adjacent region failed to
disclose any which might reasonably be considered identical . Indeed , there are

vari eties of the A tlantic T. lapillus which more nearly approach it than any of the
Pacific forms. Tryon indiscrim inately lumped ” all the Northwest American
Nucellas with T. Zapillus, but there is only one species, T. Zamellosa

,
which is closely

related to lapillus. It alone among the forms of this region shows Obscure den
ticulation within the aperture , as does T. Zapillus ; the other species uniformly
have the aperture unarmed .

Genus STREPSIDURA Swainson

STREPSIDURA OREGO N EN SIS Ball , n . sp.

Pl . 111 , fig. 6 .

Shell small
,
short

,
stou t , rather heavy for its size

,
with five and a half whorls ;

last whorl much the largest , with one small and two large revolving ri dges , the
posterior of which tends to tabu late the whorl ; edges of the whorl in front of the
appressed su ture slightly swollen

,
the space between it and the shoulder of the

whorl somewhat concave ; the space between the shou lder and the next anterior
revolving ridge also moderate ly excavated , and sim ilarly between the anteri or
ri dge and the canal ; axial scu lpture of about 17 longi tudinal ri dges, flexuous behind
the shou lder, obsolete between the spiral ridges and on the base, more or less nodu
lous on the spiral ri dges as figured ; apical whorls nearly smooth ; subsequent whorls
spirally scu lptured with fine

,
more or less alternated

,
sometimes paired threads ;

canal short, flexuous, wi th a strong siphonal fasciole ; pillar and body conspicu

ously callous ; Outer lip defective in the specimen ; callosi ty smooth , with no trace
of an umbilical chink . Altitude , 30 mm . ; maximum diameter, 2 1 mm .

Eocene of Pittsburg, Columbia County , Oreg .

,
collected by J . S . Diller at sta

tion 2714 ; U . S . Nat. Mus . 107395.

Owing to the fact that the apertu re is complete ly filled with a flinty matrix ,
it is impossible to say whether this species has the plications, usual to the type of
Strepsidara ,

on the edge Of the pillar. The general aspect of the shell is so like that
of S. targidas , however, that the reference is made provisionally, and subject to
correction with further material .
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Superfamilv PTENOGLOSSA .

Fam ily SCALIDE .

Genus EPITONIUM Bolten.

Scala (anonymous) , Mus. Calonnianum , p . 23
,
1797 ; type ,

Turbo scalan
'

s Linné .

Epitonium (first section) Bolten . Mus. Boltenianum , p . 91
,
1798; first species , Turbo malaria Gmel in .

Cyclostoma Lamarck , Prodrorne . p . 74 , 1799; type and sole example , Turbo scalaris L inné .
Scale Dall . Bull . Mus. Comp . Zool XVI II , p . 299, 1889.

E ighteen years ago I discussed the synonymy of these shells and showed that
if the rules Of the British A ssociation ,

as originally promulgated , were followed we
should have to call the'wentletraps by the name Cyclostoma Lamarck . If we over
look the absence Of a diagnosis , as is now generally accepted as allowable

,
Bolten’s

name Epitonium is available . The anonymous Scab appeared in a sale catalogue
which indicated no publisher

,
and if we continue to use it we can do so only by

disregarding the ru les. This is probably inadvisable , as the break with the irregu
lar nomenclature wou ld have to come sooner or late r

,
and it is probably best to

have it over and done with . If we do not do so,
the evil day is only postponed .

Subgenus OPALIA H. and A . Adams .

Opalic H. and A . Adams
, Gen . Rec . Moll .

,
I
, p . 222 , 1853 ; first species , Scalaria aaslralis Lamarck .

Shell with the whorls united
,
the varices strong and riblike ; no umbilical per

foration or spiral scu lpture ; a basal disk present ; the shell structu re massive , and
the coloration usually pure whi te .

Clathrus Oken ,
1815, sometimes cited as a synonym of Opalia,

is an exact
synonym Of Epitoni um Bolten , 1798, and Cyclostoma Lamarck

,
1799.

EPITON IUM (OPA LrA ) RUGIFERUM Dall
,
n . sp.

Pl . 111. fig. 10 .

Shell large, strong,
stou t

,
with seven or eight well-rounded whorls , crossed bv

(on each) about 13 stout
,
axially rugose varices , which are continuous up the spire

,

being appressed at the suture ; the only spiral scu lpture consists of a stou t thread
circumscribing the base and becoming embedded under the well-marked suture
with the growth of the whorls ; apex lost ; spire rather acu te, rapidly enlarging ;
aperture oval ; varices less than half as wide as the interspaces

,
somewhat excavated

on the posterior side . Length of seven whorls 60 mm . diameter at truncate apex
4 mm . ; maximunr diameter of last whorl

,
24 mm .

Pliocene of Rock Creek
,
Columbia County

,
Oreg. ; J. S. Diller ; U . S . Nat.

Mus. 13512 1 .

This fine species is nearly related to the ribbed form of Opalia varicostata

Steam s
,
from the Pliocene Of San Diego , Cal . , bu t is more evenly ribbed

,
while the

size of the whorls increases much more rapidly so as to make the shell less slender
and the spire angle wider for the same length of shell .
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Subgenus ARCTOSCALA Dell , nov.

Shell ashy
,
unpolished , not umbilicate , with numerous low reflected vari ces, a

marked basal disk , and strong spiral sculpture, the varices appressed at the su ture .

Type
, Scalaria greenlandica Perry, Conch .

,
expl. pl. 28, NO . 8

,
1811 .

This group differs from the polished whi te species of the Tropics, which have
a somewhat simi lar scu lpture , sufficiently to deserve a distinct name.

EPITON IUM (ARCTO SCA LA ) CONDON I Dall , n . sp

Pl . 111 , figs . 1
,
12 .

Shell large, strong, elongated, with abou t 15 varices to the whorl , crossed by
10 or more little-elevated sharp narrow spirals

,
with wider interspaces occupied

by faint spiral striw ; whorls eight or more , rather inflated, closely adherent, with
their greatest diameter somewhat in front Of the middle of the whorl ; no umbilicus ;
varices similar

,
usually equ idistant, striate or rugose axially and continuous with

those of the preceding whorl ; the angle at the front of the junction with the pre
ceding whorl filled with a callous deposit ; the interspaces are abou t twice as wide
as the varices, the spiral sculpture sharp but not conspicuous, being more crowded
toward the su ture , especially in front of it ; in well-preserved specimens they seem
to crenu late the edges of the varices ; aperture somewhat higher than wide ; base
( so far as Observed) without any disk or bounding keel. Length Of eight whorls,
73 mm . ; maximum di ameter, 22 mm . ; diameter at truncated apex, 4 mm .

‘

A lti
tude of figu red specimens

,
32 and 70 mm .

Miocene of Eugene , Oreg. ; also of Rock Creek, Columbia County, Oreg.
,
W. H .

Dall ; U . S . Nat. Mus . 135122 and 107398. Fragments perhaps of this species were
noticed in the Miocene sandstone of Coos Bay.

The species is named in honor of the late Prof. Thomas Condon, Of the State
University at Eugene, Oreg.

,
well known for his paleontological researches and the

generous manner in which he extended to students the use of his fine collection .

E. condoni recalls E. greenland icam Perry, except that the spirals are very
small keels rather than broad elevated bands. It attains a much larger size than
any specimens Of E . greenlandicam recorded . A form much nearer the latter was
found by Madden in the Miocene beds of Controller Bay,

A laska , having abou t 1 1
varices to the whorl

,
which are slightly crenu lated by the spiral scu lpture . This

species is more broadly conical than the recent E. greenlandicam .

Subgenus CATENOSCALA Dal] , nov.

Shell resembling A rctoscala
,
but with a broad band of enamel laid over the

anterior half of the whorl
,
covering both the spiral scu lpture and the varices .

Type
, Catenoscala oregonensis Dall Miocene of Oregon .

The presence of this band of enamel is a feature qu ite new to the family and

probably of generi c significance, but the specimens in my possession are not suffi
ciently perfect to show the whole shell and

, until the complete charac ters can be
stated

,
it is probably best to regard it as a subgenus.
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EPITO N IUM (CA TENoscALA ) OREGO N E N SE Dall
,
n . sp.

Pl . 111
,
fig. 3 .

Shell resembling E . condoni , but differing by its nearly flat Tcrebra-like whorls
with two more varices to the whorl

,
and by a band of callus extending from th e

suture over the preceding whorl and its varices to the periphery of the whorl , cover
ing about half the exposed portion of the whorl and on the earlier whorls even more
than half ; the younger whorls show little or no spiral scu lpture and it is quite faint
on the later whorls of the adu lt

,
where the edges of the varices seem to exhibit little

or no crenation . Length of two whorls, 20 mm . ; leas t diameter of the upper whorl
(Of the two) , 12 mm . ; greatest diameter of the second whorl , mm . Al titude
of figured specirrren , 32 nrm .

Miocene of Eugene , Oreg.
,
W . H . Dall

,
U . S . Nat. Mus . 135123 ; and of the eas t

side of Scow Bay
,
southeas t of Port Townsend , Wash.

,
near the wes t side of Oak

Bay, Puget Sound , J . C . Merriam .

This species is quite pecu liar in its callosity
,
no recent or fossil species known

to me showing anything simi lar. It might perhaps be regarded as an extension of
the deposit mentioned in connection wi th the vari ces of E. condoni , but even so it
is practically unique . The presence of these very large forms of Epitonium is one

of the characteristics of the Oregonian M iocene .

Superfarnily TE N IOGLOSSA .

Family SEPTIDZE .

Genus GYRINEUM Link .

neam Link , Beschr . Rostock Samml . , p . 123
,
1807 Type , Mares: gyn

’

mu L inné ; Dall . Smithsonian
M isc . Coll . (quarterly issue) , XLVII , No. 1475, p . 131 , 1904 .

This genus includes the Tri tons with continuous lateral varices .

GYRl N EUM M EDIOCRE Dall , n . sp.

Pl . VII . fig. 6 .

Shell large , solid
,
with five or more whorls and heavy prominent

,
rounded,

continuous lateral varices ; suture distinct with a narrow tabu lation just in front
of it ; whorls rotund , canal short with no marked fasciole or su lcus behind it ; axial
scu lpture of small rounded riblets (abou t 15 between the varices on the penu ltimate
whorl) , which on the upper whorls extend from suture to suture

,
on the later whorls

become obsolete soon afterpassing the angleof the tabulationwhich theyusuallynodu
late

,
and are more or less obsolescent on the last half of the last whorl in some speci

mens , while in the variety (see Pl. V II , fig. 9) they are more or less persistent ; spiral
scu lpture of (on the penu ltimate whorl about 17) sulci alternately feeble and strong,
as usual stronger on the canal ; the interspaces are broad

,
flat

,
and finely spirally

striate
,
except on the canal

,
where they become rounded and rugose or even beaded ;

canal short with a deep indentation ,
recurved , but without a marked su lcus behind

it ; varices heavy behind , with no sutural canal , more slender in front , denticu late
within ; a rather pronounced callus on the body and pillar ; details of the aperture
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shell not constricted in the sutural region ; sculpture of 19 or 20 slightly arcuate ribs
extending from the suture well over the periphery and then becoming gradually obeo
lete ; the whorl is crossed by 28 to 30 flat , little-elevated straplike subequal spirals ,

slightly swollen where they cross the ribs , separated by subequal or narrower inter
spaces

,
which, as well as the spirals , are faintly, finely spirally striate ; canal elon

gate , more or less arcuate and recurved , pillar smooth. Altitude Of figured specimen,
54 mm . ; diameter at varices , 28mm . ; between the varices , 24 mm .

Miocene of Coos Bay , Oregon, purchased from B . H . Camman ; U. S. Nat. Mus .

153903 .

This specimen is eas ily discriminated from the Pliocene F. angelem is Arnold and
the recent F. oregonensis , which occurs in the Fossil Rock conglomerate near by, on
comparison of the minor sculpture . The latter spec ies is also more robust

,
wi th

more inflated whorls and fewer ribs.

ARGOBUCC IN UM (FU SITRITON ) OREGO N E N SE Redfield.

Triton oregomme Redfield , Ann . Lyc . Nat. Hist. New York , N , p . 165. p

’

1. 11, fig. 2 , 1846.

Fasas oregonensis Forbes , Proc. ZOO] . Soc . London for 1850 , p . 274 .

Tri toniam cancellatam M iddendorff , Beitr. Mal . Ross II I
,
p . 164, pl . 3 , figs. 1—3 , 1849; not of Lamarck .

Priene oregonensis Cooper, Seventh Ann . Rept. California State M ining Bureau , p . 261
,
1868.

Tritom
'

am (Prim e) oregonensis Arnold , Pal . and Strat. San Pedro. p . 286 , pl . 6 , fig. 1 , 1903 .

Fusi triton oregonensis Dal] , Smithsonian M isc. Coll . (quarterly issue) , XLVII , No. 1475
,
p . 129,

Pliocene of San Pedro , Cal. , Arnold ; Pleistocene Of San Pedro and Santa
Barbara

,
Cooper ; and of Fossil Rock

,
Coos Bay,

Oregon , W . H . Dal] . L iving from
the Pribilof Islands sou thward to Japan on the west

,
and to Monterey

,
Cal.

,
on the

east
,
in moderate depths of water ; dredged from deep water Off San Diego , Cal. ,

Raymond .

This well-known species is apparently represented by fragments in the Coos
conglomerate at Fossil Rock . It has been at various times confounded with the
Sou th American species called by Lamarck Triton cancellatas

,
but the two shells

are certainly distinct .

Subgenus FRIEHE H. and A . Adams.

Pricac H. and A . Adams , Gen Rec . Moll II . p . 654 . 1858; Dell . Smithsonian Misc . Coll . (quarterly
issue) , XLVI I , NO . 1475, p . 132 , 1904 ; type Triton soaber King.

FRIEN E PA C IFICA Dal]
,
n . sp.

P] . v . fig. 9; Pl . VI , fig. 2.

Shell large , stout
,
with abou t one inconspicuous varix to a whorl

,
the only

prominent varix being the terminal one of the adult ; whorls four or more , inflated ,
rotund ; apex and anterior end of canal defective in the specimen ; suture very
distinct but not channeled ; scu lpture of (on the penu ltimate whorl ) abou t 20
subequal rounded ribs , extending from the suture over the periphery of the whorl
and becoming Obsolete on the base , abou t one on each whorl slightly varicose ; incre
mental lines hardly noticeable ; spiral scu lpture of (on the last whorl abou t 20)
subequal , flattish ridges with nearly equal interspaces

, growing coarser toward the
canal

,
not swollen or perceptibly nodu lose where they cross the ribs

,
nor spirally
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striated ; canal short without marked fasciole , anteriorly defective in the specimen
,

deeply indented ; outer lip more or less flaring, especially in front ; aperture
obstructed by matrix but the ou ter lip probably denticulate within . A l titude

,

60 mm . ; max imum diameter of last whorl
,
50 mm .

M iocene of COOS Bay , Oregon ,
purchased from B . H . Camman ; U. S. Nat.

Mus. 153902 . Also in the Purisima formation
,
Santa Cruz County

, Cal. , accord
ing to Arnold .

This is somewhat larger than the Sou th American P . scaber
,
the recent type

of the subgenus , bu t appears to be its nearest relative . The Purisima specimen has
the spire less defective than that from Coos Bay

,
and shows four and a half whorls.

Exclusive Of the nucleus , which is usually lost , the shell probably had at least five
whorls

,
and possibly six .

Genus CYMATIUM Bolten.

Subgenus LINATELLA Gray.

Linatella Gray . Guide Moll . Brit. Mus . p. 37 , 1857 ; sole example , Triton angulatum Lamarck ; not

Linatella H. and A . Adams , Gen . Rec . Moll II
, p. 655. 1858. in synonymy .

L inatella Dal] . Smithsonian Misc . Coll . (quarterly issue) , XLVI I , NO . 1475, p . 134 . 1904.

CYM ATIUM (L IN ATELLA ) PA C IFICUM Dal] , n . sp.

PI. v1 , fig . 10

Shell large , thin ,
except for the parietal callus

,
with five or more convex whorls

which are subtabulate near the su ture ; sculpture of (on the upper whorls 4
,
and

on the last whorl about 10) squarish revolving ridges with decidedly wider inter
spaces

,
smooth or with sparse Obsolete spiral striation ; axial scu lpture only of

lines of growth and a moderate terminal varix in the adult
,
which is defective in

the specimen ; nucleus lost ; aperture with a short
,
rather straight canal , with a

feeble siphonal fasciole ; a broad sheet of callus over the body and pillar
,
the ou ter

lip slightly expanded and varicose ; body behind the pillar destitute of marked
spiral scu lpture . A ltitude of shell

,
106 mm . ; of last whorl , 82 mm . maxim um

diameter , 60 mm .

Miocene of Coos Bay,
Oregon ,

purchased from B . H . Camman ; U. S. Nat.

Mus . 153899.

This species is shaped very much like a Chrysodmnas , but is recognizable as

belonging to Cymatium by its texture , its thin shell
,
and the broad parietal callus.

Fam ily CASSIDIDE .

PRELIN N EAN OR POLYN OM IA L RErEREN CEs .

Cassia Rumphius. Amboinische Rariteit Kammer , l st ed . (p . 1705; first species. Cassia oomuta

Rumphius (later of Linné) ; ed . 2 , p . 80 , 1741 . This appears to be the first scientific use of the name ,

which is a Latin rendering of a Malayan word meaning “ helmet shell CassieScopoli ) .
Cassia Klein , Tent. Meth . Ostrac . . p . 91 . 1753 ; first species , Buccinum glaucum Linné (Cassia larvis

cinerea KL) ; figured example Buccimrm areola Linné ( Cassia 1z ra
'

a areOla c , Klein figures

none of the true helmet shells ; his group is identical with Bezoardica Schumacher. It is not Cassia

Klein . 1734
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Cassi: Browne. Hist. Jamaica, p . 407 . 1756 ; first species. Lister fig. 1008. Buccinum com atam If .

Gmelin , p . 3473 , 1792 .

Semiausis Klein . Tent. Meth . Ostrac .
, p . 94 , 1753 ; first species (also figured ) Cassia pita Reeve (sec. von

Martens ; Semicassis laei is venter. major, etc . , Klein ) . The group is Semioassis MOrch .

Galen Klein , Tent. Meth . Ostrac . . p. 56 , 1753 ; first species. Baccinam perdir Linné (Galca striata permata
RI. figured example Buccinum cchinophoram Linné (Galea striata echinophora Kl . Equals
Dolium Cassidaria Lam . Ampu llaria Lam . Purpura, Mi tre . Melange

-
11a. etc auct a char

acteristic Kleinian m ixture . Klein
’

s
‘" '

genus
’

Cass
'

is bicom is comprises incidentally Bursa spinose .

Mares: trancalus . and Cassidaria echinophora. which should satisfy all tastes .

Cassi: Martini . Syst. Conch . Cab . . II . p . 2 . 1771 , ex parte . Cassides colatatz verse. p. 15. includes Buc

cinam ruf am . com utam, tuberosum , testwalam , etc. , of Linné .
Cassia Da Costa , Elem . Conch . . pp. 195. 290 , 1775; figured example . C. sabarou ; the group Cassia

Rumphius .

Galeodes seu Semanssides Martini , Syst. Conch . Cab I I . p . 2. 1771 . Melangem sp. . not Semimssis of

Klein ; Cassidulas (anonymous) . in Mus . Calonnianum .

Cassides Menschen , Mus . Gevers , pp . 386—394 . 1787 ; assembly similar to that of Klein .

Globosa Da Costa , Elem . Conch . . pp . 193 . 306 , 1775; figured species. G. echim phora, which is included
with Dolium , the Cochlca globosz of Rumphius.

So far as nomenclature is concerned , the above citations are purely historical .
They help us to understand how the use of the name grew ,

and bring us to the point
where we mav consider the genus as it appears in modern nomenclature .

The name Cassis was first introduced into scientific term inology by Rumphius
who latinized the local name “ helmet shell ” in his “

Treasury of Amboyna
,

”
as

above indicated . His grouping was excellent ; more than a century elapsed before
the genus was recognized with so little admixture of other forms ; in fact , his group
is our modern genus Cassis , senso lato. Cossmann has rejected the name Cassia
because Klein used the word to denom inate an echinoderm in 1734 as well as our
mollusks in 1753 . If we allow the polynomial literature to influence our acceptance
of zoological names on the ground of priority (which I do not for a moment admit) ,
we can not cons istently omit to apply the rule of priority to the polynomial writers
also ; hence in the present instance Cassia is by many years the prior name

,
and

shou ld be adopted .

Notwithstanding the relatively small number of species contained in this family
and the Doliidaz, much confusion has reigned in the nomenclature and even the
latest reviews of it are more or less defective . I have therefore undertaken to

review it from the beginning, hoping to arrive at a permanent resu lt in accordance
with the modern ru les governing zoological nomenclature . It will be noted that
with the beginning of formally binom ial nomenclature in 1758, even in his hetero

geneous genus Buccinum , the
“ father of natural history,

recognized the group ,
though he did not formally christen it .

The family is composed mainly of globu lar or subtriangu lar shells, with a horny
opercu lum and short spire , the whorls having at least a terminal varix , and , in the
typical

g
roup

,
a succession of varices. The rhachidian tooth is mu ltidentate

,
as

are the Inner laterals , the intermediate laterals have a few denticles , but the ou ter
laterals are simple . There are no basal denticles on the rhachidian tooth. The

protoconch rs minute.



M OLLU SCA . 59

Genus CASSIS Scopoli .

Cassidca caudata Linné , Syst. Nat.
, ed . 10

, p . 735
,
1758. Section *b* of Buccinum L . , comprising nine

species of Cassia, of which the first is C. echinophora L .

Cassida Brunnich , Zool . Fund .
, p . 248

,
1772 ; not of Linné , 1758 Scopoli .

Cassia Scopoli , Intr. ad Hist. Nat.
, p . 393 , 1777 ; contains (a) Buccinumflamm a, etc .

, of Linné , and (b)
B . rafam ,

com u tam , etc .
, of Linné , a very similar assembly to that of Klein ; also Scopoli , Del .

Insubr. , I I , p . 76
,
1786 .

Cassis Modeer, K . Vetensk . Acad .
.

nya hand1. , XIV , pp . 107 , 111 , 1793 ; contains as examples C. plica

tam and comu tam

Cassala (anonymous) , Mus . Calonnianum , pp . 19, 81 , 1797 ; contains species of Cassidaria ,
Males

, Nessa,

and Cassia senso lato; not Cassida L .
,
1758 (Insects ) . Cassida la of the same work is equivalent to

Melongma auct.

Cassis Bolten ,
Mus . Boltenianum ,

p . 28
, 1798, ex parte ; divi ded as by Klein into verse and spurise ;

first species of verw isBuccinum com utam (L . ) Gmelin .

Cassidea Cuvier, Tableau Elém .
,
p . 406 , 1798; includes Buccinum cibex

, testicular, rufam , cornutum,

and tuber-0mm L .
, as examples of five unnamed subdivisions of the genus .

Cassis Lamarck , Prodrome , p . 72
,
1799; sole example , Buccinum com utam L . Syst. des Anim . s. Vert.,

p . 79, 1801 ; same type .

Cassidea Bosc , Hist. Nat. Coq .
, V , p . 1 , 1802 ; includes all the Cassides as well as Oniscia, figures C.

echinophora Brug.

Cassia Roissy , Hist . Nat. des Moll . , VI , p . 98, 1806 ; first species , C. com ata L .

Cassidea Link , Beschr. Rostock Samml .
, p . 111 , 1807 ; same species as Cuvier, with C. flammea and

pmm ta L . added , and C . vibes: omitted .

CassiaMontfort, Conch . Syst. , II , p . 599, 1810 ; sole example , C. com ata L . sp .

Cassia Perry , Conch .
, eXpl . pl . 33 , 1811 ; first species , C. flammea L .

Cassis Oken , Lehrb . d . Naturg. I , pp . ix ,
171 , 1815; first species , C. com utam .

Cassidea Schumacher , Essai , pp . 75, 247 , 1817 ; section a
,
C . rafa L . ; section fl , C . flammca L . ; section

7 , C. artisan Scopoli .
Cassia Sowerby , Gen . Shells , fasc . 22

,
1824 ; examples cited , C. glaaca and flammea.

Cassia Blainville ,
Man . Mal . , I , p . 410 , 1825; section A , C. tuberosa; section B , C. flammca .

Cassia Stutchbury, Mag. Nat. Hist.
,
11 . s .

,
I , p . 472

,
1837 ; first species, C. nwdagascan

’

emis Lam . ; the

list includes C. com ata .

Cassia Swainson , Malac .
, p . 298, 1840 ; type , C. com ata L .

Cassia Sowerby , Conch . Man .

,
ed . 2

,
p . 100

,
1842 ; C. tuberosa.

Cassidea Gray , Proc . Zool . Soc . London for 1847 , p . Cassidea Schumacher.

Cassia (Scopoli ) Gray , Proc . Zool . Soc . London for 1847 , p . 137 ; Buccinum flammeam L .

Cassis Mbrch ,
Cat. Yoldi

,
I
, p . 113

,
185” subgenus of Cassia; first species, Buccinum comu tam L .

CassiaH. and A . Adams, Gen . Rec . Moll .
,
I
, p . 214

,
1853 ; C. com ata L . Lamarck .

Cassia Philippi , Handb . Conch .
,
p . 153 , Scopoli .

Cassia Gray , Guide Moll . , p . 37 1857 ; C. com u tam Quoy.

Goniogalca March , Svensen Cat.
,
p . 21

,
1857 ; Mal . Blatt.

,
XXIV , p . 37 , 1877 ; first species, Cassiamada

gascaricnsis Lam .

Cassia Fischer, Man . de Conchyl .
, p . 659, 1884 ; C. com ata

Cassia (Klein) Sacco,
Moll . Terz . Piem . e Lig.

, VI I , p . 11
,
1890 ;= Cassis Lamarck , 1799.

Galeodocassis Sacco,
Moll . Terz. Piem . e Lig.

, VI I , p . 18, 1890 ; G. am ps Sacco; subgenus of Cassia.

Semicassis Sacco,
Moll . Terz. Piem . e Lig.

, VI I , p . 26 , 1890 ; subgenus of Cassia; first species , C. miolseri

gala Sacco.

Cassidea Sacco,
Moll . Terz. Piem . e Lig. , VII , p . 19, 1890 ; subgenus ; first species , C . cypra

’rformis

Borson sp .

Cassisoma Rovereto, Atti Soc . Lig.
,
X (p . 7 of extras) , 1899; new name for CassiaKlein ,

1753 , non Klein ,

1734 ;= Cassis (Rumphius, 1704 ) Lamarck , 1799.

Cassidea Cossmann ,
Essais de Pal . Comp .

, V , p . 123 , 1903 ; type , Buccinum com utam Scopoli .



60 THE M IOCEN E or ASTORIA AN D coos BAY , OREGON .

Subgenus CYPRE CASSIS Stutchbury

Cyprwcassis Stutchbury, London
’
s Mag . Nat. Hist n . s I , p . 214

,
1837 : type , Cassiar ufa L .

Cypra
’cassis Sowerby , Conch . Man . , ed . 2, p . 133 , 1842 : C. testicu lus .

Cypra
’
casais Gray , Proc . Zool . Soc . London for 1847 . p . 137 C. teal icu lum.

Cyprarcaasis Merch , Cat. Yoldi , I , p . 113
,
1852 ; first species , C. rufa L . ; subgenus of Cassia.

Cassidea (Link ) Herrmannsen ,
Ind . Gen . Mal .

,
suppl . , p . 25, December, 1852 : selects C . r ufa and testi

culus as types.

Cassidea H. and A . Adams , Gen . Rec . Moll .
, I , p . 217 , 1853 ; C. testicu lus L . sp .

Cyprzcasais Gray , Guide Moll . , p . 37 , 1857 ; C. rufum.

Cyprarmssis Fischer, Man . de Conchyl . , p . 659, 1884 ; C. rufa L . sp . ; subgenus of Cassia.

Cypraricassis Cossmann , Essais de Pal . Comp . , V . p . 129, 1903 ; type , Buccinum ruj um L . ; subgenus of
Bezoardica Cossmann Cyprazcassis Stutchbury .

Section LEVENIA Gray.

Let'eniu Gray , Proc . Zool . Soc . London for 1847. p . 137 ; type , Cassia roarctata Sowerby .

Lorenz
'

s H. and A . Adams , Gen . Rec . Moll .
, I , p . 217

,
1853 : L . coarctata Sowerby .

La '

enia Gray , Guide Moll .
,
p . 37 , 1857 ; L . coarctata Gray .

Levan ia Fischer, Man . de Conchyl . , p . 659, 1884 ; C. coarctata Sowerby (section of Cassia) .

Lei 'enia Cossmann ,
Em is de Pal . Comp .

, V , p . 121 , 1903 ; section of Cassidea Cossmann ,
=Lersn ia Gray .

Large , heavy subtriangular shells
,
with a narrow aperture and conspicuous

body callus
,
the spire low and inconspicuous .

The genus Cassia is divided into several subordinate groups
"

, as follows
Subgenus Cassia s . 8. Shell subtriangular, heavy , vari cose , the las t whorl much

the largest ; with a short spire , the term inal callus spread over the body
,
with the

edges more or less free , dentate on each side of a narrow apertu re which is not

canalicu late behind ; canal short , strongly recu rved
,
deeply indented

,
and with a

trong siphonal fasciole in front of a rather deep su lcus ; opercu lum ovoid
, concen

tric
,
the nucleus near the m iddle of the ou ter edge. Type

,
C. comma L .

Section Levenia Gray . Shell thinner than typical Cassia, the callus thinner and
less expanded

,
its margin adherent except near the canal ; ou ter lip not reflected ,

inflected toward the posterior end ; the aperture not channeled behind , opercu lum
narrow and thin . Type , C. coarctata Sowerby .

Section Mori anella Dal]
,
nov . Shell thinner than typical Cassia

,
with the

aperture having a wide and shallow channel behind ; the apertu re wide
,
lirate or

denticu late on each lip ; shell strongly ax ially scu lptu red ; the canal wider, less
deeply incised and much less reflected than in Cassia s . 9. Type

,
C. chsvallieri

Cossmann , Paris ian Eocene .

Subgenus Cypraecassis Stu tchbury. Shell ovoid , the callus thick and closely
adherent ; the apertu re narrow ,

canalicu late behind ; the opercu lum said to be absent
in the adu lt ; vari ces , except the terminal one , few and inconspicuous or none .

Type , C. rufa L .

The earlies t American member of this family is the Claibornian C. smoerbyi

Lea
,
which belongs to the next genus . The earliest true Cassia I have. found

recorded from European strata is the C. mammillaria Grateloup, from the Tongrian
(and up to the M iocene) , a form of which is queri ed by Sacco as perhaps Bartonian

,

corresponding respectively to our Jacksonian and m iddle Oligocene. This agrees
fairly well with our American data

,
where the only true Cassia in the restricted

sense , earlier than the Pleistocene , is C. aulcif era Sowerby , from the Oligocene of
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Santo Domingo, Haiti , and Jamaica , and a closely related , if not identical , form from
the Chattahoochee formation of Georgia , which has so far been obtained only in
fragments . The Cassia harpaefomnis and C. canceliata Lamarck from the Parisian
Eocene

,
with their wide apertures

,
relatively thin shells

,
and strong axial scu lp

ture , have a very different aspect from modern spec ies of Cassia of the type of C.

com uta . The other Parisian species
,
C. cheval lieri Cossmann

,
shows these featu res

even more emphatically and m ight serve as the type of a section to contain these
early representatives of the fam ily . In some res pects they recall Cypraecaaaia
more. than Cassia s . s . C. calantica of the same region is a Phalium ,

not unlike ou r
P . globoaum Dali

,
from the Jacksonia

‘

n of M ississippi and the ' lower Oligocene of

Florida .

While it is true that the Galeodocaaaia of Sacco has a distinctive facies
,
and

there is nothing qu ite like it among the more modern forms , I am obliged to agree
with Cossmann that

,
when analyzed

,
the distinctive characters become so few and

uncharacteristic that the group can hardly be maintained .

In the modern fauna Cassia is well represented in the Antilles
,
both by the

typical forms and by species of Cypraecaaaia, bu t curiously enough only the latter is
represented , with Lavenia ,

on the tropical Pacific coas t of America. Typical Caa
is also found in the Indo-Pacific province ,

Japan
,
and Australia

,
as is Cyprascasais

bu t Lavenia is restricted to wes tern America.

Genus PHALIU
'

M Link .

Phaliu -m Link
,
Beseht . Rostock Samml .

,
p . 112. 1807 ; first species , Cassiaglauca Linné .

Cassidea Perry , Conch .
, expl . pl . 34 , 1811 ; first species. Cassia labiala Perry (+C . achatina Lam .

,

Bezoardica a Schumacher, Essai , p . 248. 1817 type , Buccinum glaucum L .

Cassia Bowdich , Elem . Conch .
,
I , p . 41 , pl . 11 , fig. 11 , 1822 ; C . glauca.

Cassidea Sowerby , Conch . Man .
, ed . 2 , p . 99

,
1842 ; C . glauca or arinaceus , fig. 411.

Phalium Herrmannsen ,
Index Gen . Mal . , suppl .

, p . 104 (as of Link) , selects Cassia glauca L . as type ,

December, 1852 .

Bazaardica Gray , Proc . Zool . Soc . London for 1847
,
p . 137 ; Bezoardica a Schumacher; Cassia glaura .

Phalium March , Cat. Yoldi , I , p . 113 , 1852 ; subgenus of Cassia; first species, Buccim lm glaucum L .

Samicassis H. and A . Adams , Gen . Rec . Moll .
, I , p . 215, 1853 ; S . glauca L . sp.

Phalium H. and A . Adams
, Gen . Rec . Moll .

, I , p . 216 , 1853 ; subgenus of Samicaasis; first species, S .

areola L . sp .

Bezoardica Gray , Guide Moll .
,
p . 38, 1857 ; first species, P . glauca .

Caamaria Fischer, Man . de Conchyl . . p . 659, 1884 ; section of Semicaasis; Cassia pyrum Lam .

Bezoardica Fischer, Man . de Conchyl . . p . 659, 1884 : section of Semicasais; Cassia glauca L . sp .

Casmaria Sacco, Moll . Terz . Piem . e Lig. , VII , p . 26
,
1890 ; subgenus of Cassia; Cassia tongriana Sacco .

Caamaria Cossmann , Essais de Pal . Comp . , V , p . 127 , 1903 ; type , Cassia pyrum Lam . ; section of Semi

caasis Cossmann ;= Caaman
'

a H. and A . Adams .

Bezoardica Cossmann ,
Essais de Pal . Comp .

, V , p . 128. 1903 ; type , Buccinmn glaucum L . ; Bezoardica

a Schumacher, 1817 .

Subgenus CASSIDEA (Bruguiere ) Swainson.

Cassidea ungu im lata Linné , Syst. Nat.
, ed . 10. p . 736 , 1758; section

*
c
*
of Buccinum L . ; contains Cassia

erinacea , glauca , and vibes: L . , with two species of Naasa ,
in the order named .

Cassidea Bruguiere , Encycl . Meth I
, pp . xv 414 new name for CassiaKlein (cf . p . 416 ,

col . first species , B uccinum vibes: L .

Casaidea Swainson ,
Malac . , p . 299, 1840 ; type . Cassia vibes: L .

Cassidea March ,
Cat. Yoldi , I , p . 112

,
1852 ; subgenus of Cassia; first species, Cassia vibes .

Casmaria (pars) H. and A . Adams. Gen . Rec . Moll I , p . 216 , 1853 ; subgenus of Semicaaaia; Cassia

vibes: L .
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Subgenus BEZOARDICA Schumacher .

B
°

ezoardiaa fl Schumacher , Essai , pp . 75, 248, 1817 ; Gray , Pr oc . Zool . Soc . London
,
for 1847 . p . 137 ,

No. 43 ; B . areola Gmelin .

Sanicaasis March , Cat. Yoldi , I , p . 112
,
1852 ; subgenus of Cassia; first species , S . japonica Reeve .

Semicaaais Fischer, Man . de Conchyl . , p . 659, 1884 ; subgenus of Cassia; Cassia saburon .

Semicasais Cossmann , Em is de Pal . Comp .
, V,
p . 125,

1903 ; type , Buccinum saburon L . ; subgenus of

Cassidsa Cossmann ; Semioassia Merch .

Section ECHlNOPHORlA Sacco.

Echinophoria Sacco, Moll . Terz . Piem . e Lig . , VII , p . 39, 1890 ; subgenus of Cassia; first species . C .

isaelii Sacco; type , Buccinum intawwdium Brocchi.

Moderate -sized
,
thin , globose , or ovate shells with an ample aperture , thin and

adherent body callus , the spire moderately elevated .

The genus Phal ium is divided as follows
Subgenus Phal ium s . s . Shell smooth and polished

,
frequently coronatedat the

shoulder or with longitudinal riblets ; outer lip dentate , reflected , subspinose in front ;
varices several ; body callus thin ,

smooth and adherent behind
,
partly free in front ,

more or lest plicate over the pillar ; the aperture usually channeled behind ; opercu
lum narrow ,

lunate
,
the nucleus in the m iddle of the outer side . Type

,
C. glauca

L inné .

Subgenus Casaidaa (Bruguiere) Swainson . Shell ovate
,
smooth

,
polished

,
with

only a terminal varix ; body callus smooth and adherent throughou t ; otherwise as in
Pha lium s . 8. Type , C. vibes: Linné .

Subgenus Bazaardica Schumacher . Shell globose spirally markedly sulcate
over the whole surface

,
sometimes granose or coronate at the shou lder ; body callus

adherent behind
,
more or less free anteriorly , plicate or granose opposite the outer

lip ; the latter not spinose in front , more or less denticu late ,
reflected and heavy ; a

single terminal varix . Type
,
Buccinum areola Gmelin .

Section Echinophmi a Sacco . Like Bezoardica but having the body callus nearlv
smooth and the spiral sculpture supplemented by nodosities more or less completely
covering the whorl . Type

,
Cassia intermedia Brocchi Oligocene of Italy .

Subgenus Doliocasais Dall , nov . Shell small
,
solid

,
ovate

,
protoconch large ,

smooth , polished, as in Dolium ; surface with unifor m spiral su lcation ; no external
varices ; outer lip thickened internally , denticulate ,

not reflected ; body callus thin ,

wholly adherent , plicate on the pillar and near the suture ; canal short , obliquely
truncate , with a distinct fasciole , behind which is a shallow sulcus

,
but the canal is

not reflected as in Phalium or Cassia. Type , Bucc inum aowerbyi Lea,

“ Claiborne
sands ” of A labama.

Phalium in America antedates typical Cassia and includes all the Eocene and
Oligocene species except Sconsia lintea ,

Galeodea peteraoni , G. tubercu lat'us Gabb
,
and

Cassia sulcifera . There are several ill-defined and unfigured species of Conrad in the
Eocene

,
but I believe they may all be included in Phalium . The new subdivision

,

Doliocaasis , has the external appearance of a m iniature Dolium perdix ,
together with

a relatively much larger protoconch than is -possessed bv a Cassia one hundred times

a This tosd l has been identified by some authors with Cassia nupcra Conrad , an unflgured and insu fficiently described

spades , about which Conrad himself was in doubt.
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it lies ; there are faint traces of fine spiral striation ,
and the posterior four or five of

the major spirals are somewhat beaded or granu lated by axial su lci which do not ap
pear in the channels ; the varices except the terminal one are inconspicuous and
irregular ; two specimens , including the largest , show none ; the figured specimen ,

which is smaller though better preserved , has indications of two besides the terminal
varix ; aperture longer than wide , subovate ; ou ter lip reflected and thickened , inter
nally dentate ; body with a thin smooth callus (not in the figured specimen ) ; canal
deep

,
short

,
twis ted , recurved , with a deep smooth sulcus behind it . Altitude of fig

ured specimen ,
45mm . ; of a larger but still immature individual (decollate) , 60 mm . ;

maximum diameter , respectively , 30 and 39mm .

Miocene of Coos Bay , Oregon , purchased from B . H. Camman ; U . S. Nat. Mus .

153896 .

This is a very well-defined a nd uniformly sculptured species
,
which recalls

Cassia
”
inflata Shaw ,

of the recent West Indian fauna , but has not the granose
body callus of that species . NO species of this group now lives on the Pacific
coast of North America as far as known .

Genus GALEODEA Link .

Galeodaa Link , Beseht . Rostock Samml . , p . 113 , 1807 ; sole example , G. echinophora L . ; not Gakodes

Bolten .

MarioMontfort, Conch . Syst . , I I , p . 479, 1810 ; type ,
Buccinum achinophorum L . ; not Marion of Latreille ,

1810 (Coleoptera) .
Cassidaire, Lamarck . Extr. d

’
un Pours, p . 119, 1812 ; nude vernacular list name , cited by Cuvier, Regne

Anim .
,
II , p . 437. 1817 , as a synonym of MoriaMontfort, 1810.

Echinora Schumacher, Essai , pp . 75, 249, 1817 Buccinum echinophorum Linné .
Cassidaria Lamarck , Anim . s. Vert. , VII , p . 214 , 1822 ; first species , Buccinum echinophorum Linné ;

MarioMontfort.

CassidariaBowdich , E lem . Conch I p . 40 , pl . 11 , fig. 5
,
1882 ; C. echinophoraLam .

Cassidaria Sowerby , Gen . Shells , fasc . 23
, 1824 ; type , Baccimlm echinopho

'rum L . AlsoRisso, Hist IV

p . 183 , 1826 .

Cassidm'ia Blainville , Man . Mal I , p . 409, 1825; C. cchinophora L .

Cassidarca Swainson ,
Malac . , p . 299, 1840 ; C. ccbinophora L .

CassidariaSowerby , Conch . Man .
, 2d cd . , pp . 99

,
307

,
1842 ; C . echinophora L .

GaleodeaMbrch , Cat . Yoldi , I , p . 3
,
1852, as of echinophora L .

GaleodeaH. and A . Adams , Gen . Rec . Moll .
, I , p . 218, 1853 ;G. echinophora L . sp.

Mario Phil ipp i , Handb. Conch . . p . 154 , 1853 : Buccinum echinophorum L.

MarioGray. Gu ide Moll . , p . 39, 1857 ; M . echinophora.

Galeoda Chenu , Man . de Conchyl . . I . p . 209, 1859; G. tyrrhena and echinophora.
=Galeodca H. and A .

Adams.

Galeodia Conrad (as of Link ) , Jour. Acad . Nat. Sci. Philadelphia, n. s. ,
IV ,
p . 293 , 1860 ; G

’

. hirarinala

Conrad ,
Vick-burgian Oligocene.

Maria Fischer, Man . de Conchyl . . p . 659, 1884 ; M . echinophora L . sp. ; full genus.

MarioSacco,
Moll . Terz. Piem . e L ig.

,
p . 53

,
MarioMontfort.

Mario Cossmann , Cat. Illustré Bas . Paris , IV ,
p . 112, 1889; M . cchmophora

Galeodea Sacco,
Moll . Terz . Piem . e L ig. . VII , p . 53 . 1890 ; subgenus of Mario; type , G. erhmophora L . sp.

Cassidaria Rovereto. Atti Soc . Lig.
,
X (p . 7 Of extras) , 1899.

= Casaidaire Lam . . 1812.+Galcodca Link .

1807 (notGaleodes Olivier. Montfort. 1810 (not Marion Latreille .

Cassidaria Cossmann . Essais de Pal . Comp .
, V ,
p . 129. 1903 ; type , Buccmum echinophorum

daire Lam .
,
1812.
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Section GA LEODARlA Conrad.

Galeodaria Conrad , Am . Jour. Conch . , I , p . 26 , 1865; sole example , 0 . petersoni Conrad subge

of Galsodea (Link) Conrad , Jacksonian Eocene .

Doliopsis Conrad , Am. Jour. Conch . , I , pp . 26 , 141 (not p . 1865; type , D . tricarinatum Conrad .

Doliopais Conrad (ol im) , M isc . Coll . Smithsonian Inst . , Eocene Checklist of Invt. Foss. ,
p . 37 , NO. 755;

genus withdrawn and species referred to Galsodaria Conrad ; not Doliopaia Monterosato, 1872 .

Galeodaria Fischer, .
Man. de Conchyl . , p . 660 , 1884 ; subgenus of Mario; G. peta som

’

Conrad ,
Eocene .

The name Galeodea has by some been rejected on account of the existence
Of Galeodes Bolten , but the best opinion is Opposed to such action . The next
name is Mario Montfort , which has been supposed to be preoccupied by Mario

Latreille
,
published in the same year. But an inspection of Latreille shows that

he named his beetle Marion (a brown gem ) , not Mario (a fool) , and the two names
can perfectly well exist in nomenclature . The name Moria does not exist in
Latreille

’
s work and the substitu tion

,
or blunder, was made by a later au thor

who has been copied without verification . The next name in order is Echinora
Schumacher , 1817 , as the vernacular Caaaidaire of Lamarck

,
1812 , is a perfectly

nude name rightly rejected in favor Of MarioMontfort
,
by Cuvier

,
the Latin name

Casaidaria not being proposed or defined until 1822 .

Conrad ’s Galeodaria will form at most a section Of the genus, being a precursor
in the Eocene of the typical Galeodaa. Doliopais Conrad was founded on an imma
ture specimen of Galeodaria .

The characters Of Galeodea are as follows
Shell thin, W ith a moderately elevated spire

,
appressed su ture

,
and uniformly

spiral scu lpture ; sometimes more or less nodulous on the more prominent spiral
keels ; with a conspicuous periostracum ; the outer lip reflected and more or less
transversely lirate

,
with a tendency to a more prominent denticle near the posterior

angle and at the proximal end of the canal ; inner lip with a broad callus , smooth or
Obsoletely lirate , with its margin more or less free in the adu lt ; the canal elongate
and recurved , with hardly a trace of a siphonal fasciole ; opercu lum subovate with
the nucleus midlateral on the outer side . Type

,
G. echinopiwra L .

The section Galeodaria hardly differs from the typical Galeodaa , except in its
small size and exaggerated callosities , and the series Of regular, distant , not nodu lar
keels separating the finer spiral sculpture into bands, which give it a pecu liar aspect.
The sole species is G. petersoni Conrad .

From Sconsia,
Galeodaa difl

'

ers by its lighter shell , more conspicuous perios
tracum

,
more reflected outer lip, and less appressed body callus ; and especially

by its elongated , narrow,
and deflected canal without any marked fasciole. The

soft parts Of Sconsia being yet unknown ,
the comparison can not be made com

pleta. Galeodea is among the earliest representatives of its family, if not the very
first

,
a recognizable species having been described by Muller from the Cretaceous

Of A achen
,
while Gabb has named another from beds of Cretaceous age at Martinez,

Cal . The Sconsia alabamens is from the upper Cretaceous of A labama was described
by Gabb from an imperfect internal cast, and therefore remains somewhat doubtful

,

but the subgenus is definitely established as early as the Claibornian . The Mor ia

tuberculatus Gabb , from the Eocene of Martinez
, Cal. , is also found in that Of

Nehalem River
,
Oregon ,

and much resembles Galeodaria petersoni except that the
scu lpture is nodulous instead of carinate .

37351— N O. 59 —09 — 5
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Subgenus SOONSIA Gray.

Oniscia Risso (as of Sowerby) , Hist. Nat. Eur. Mer. ,
IV , p . 185, 1826 ; sole example , Casaidana atriata

Lamarck ; not Oniscia Shy.
,
1824 .

SconaiaGray , Guide Moll . , p . 39, 1857 ; S. striata.

ScansiaH. and A . Adams , Gen . Rec . Moll . , I , p . 218, 1853 ; Cassidm
-ia atriata Lamarck .

Scom ia Fischer, Man. de Conchyl . , p . 660 , 1884 ; S. atriata Lamarck , subgenus of Mario.

Soom ia Sacco,
Moll . Terz . Piem . e L ig. , VI I , p . 71 ,

-Samaria Gray ; subgenus of Moria.

Mmionassa Sacco, Moll . Terz . Piem. e Lig. , VII , p . 74 , 1890 ; type , M . amplectmaSacco

Galeodoaoonaia Sacco,
Moll . Terz . Piem . e Lig. , VII , p . 69, 1890 ; type , Caaaidaria atriatu la Bonell i .

1825. Subgenus of Mario.

SconaiaCossmann ,
EssaisdePal . Comp .

,
V , p . 132 , 1903 ; type , Cassidaria striataLamarckz=Soom ia Gray

This group , well defined by its shell characters if we take only the recent forms
into consideration , is gradually merged in the fossils into Galeodea on the one hand ,
Momm or Bezoardica on the other , through the medium of the precursory series .

Some of the earlier forms , such as S. lintea Conrad , of the Vicksburgian ,
or S. atriatula

Sowerby
,
of the Londinian , have the canal more deeply incised , with the resu lt

that a well-defined siphonal fasciole appears with a. parallel trough behind it , and it
is to these forms that Sacco has given the name Of Galeodosconsia. His Mori anaaaa
I believe to be an abnormal individual, having the spire acutely drawn out as some
times happens in various gasteropod genera . The number of varices in this group
is variable ; usually not more than two occur.

The definition of the subgenus Sconaia is as follows
Shell solid

,
ovoid

,
with a moderately prominent subacute spire ; scu lpture

delicate and almost exclusively spiral ; outer lip not reflected , thickened internally
and transversely lirate without a posterior sinus , inner lip thin , hardly separated
from the surface except near the anterior extreme , feebly transversely lirate when
fully adult , in the young lirate only over the canal ; canal straight , and not deeply
incised

,
especially in the later forms ; from the straightness and shallowness of the

canal it follows that the siphonal fasciole is Obsolete or nonexistent ; suture usually
more or less appressed ; protoconch minute , polished , spirally feebly striate ; system
Of coloration white with faint yellowish maculm. The soft parts and operculum
are unknown .

The earliest American species yet recorded is S. lintea Conrad
,
from the Vicks

burgian ,
which exhibits all the characters of the subgenus , though it is a small

species . There follow S. lswigata Sowerby , from the Oligocene of Haiti and Santo
Domingo , with the variety subkevigata Guppy

,
from Bowden

,
Jamaica

, and a

very closely related if not identical form from the Chipola beds of Florida . These
are succeeded by a larger species

,
which reverts somewhat toward Galeodea in

having a perceptible fasciole , but on the whole may find a place here ; the S. kodgai

from the Duplin Miocene of the Carolinas and the Alum Bluff ” Miocene of

Florida. The Pliocene has not afl
'

orded any Cassididaz
,
but the typical species

of Soomia appears in the recent fauna Of the Gu lf of Mexico and the Antilles with
one or two mutations which have by Arthur Adams and Marrat been treated as

species , but of which more abundant material is needed to confirm their status.
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Genus OOCORYS Fischer.

Oocorys Fischer , Journ . de Conchyl . XXXI . p . 392. October. 1883 ; 0 . sulcata Fischer, op . cit.
, abyssal ;

Man . de Conchyl ; p . 769, February , 1884 .

Bemhodolium Verrill and Smith , Trans. Connecticut Acad .
,
VI , p . 177 , May ,

1884 ; B . abyasorum V . and

S. , abyssal .
Oocorys Dall , Bull . Mus . Comp . Zool XVII I , NO . 29,

p . 228, March , 1889: section Oocorys s. s. , type 0 .

sulcate Fischer ; section Benthodolium (p . type B . abyssorum Verrill and Sm ith .

This group was at first separated by Fischer as a distinct fam ily , and in 1889 I
accepted this view in the absence of testimony to the contrary . But the increase
in the amount Of material and resulting fu ller study has obliged me to alter my opin
ion and refer the genus to the Cassididae, in the vicinity of Galeodea . The difference
in time between the publications of Verrill and Fischer is much less than would be
supposed

,
because the number of the Journal de Conchyliologie for October, 1883 ,

in which the description appeared
,
was not published earlier than February

,
1884

,

antedating Verrill
’
s paper only abou t two months . An exam ination of the material

collected by theBlake and A lbatross leaves one in a puzzled state of m ind concerning
specific limits as indicated by the shell , for no two specimens are alike . If we allow
as wide a range for the species of Obcorys as is allowed in Kobelt ’s Iconography of
European Shell-bearing Mollusks to Casaidaria echirwphora ,

we may easily come to
the conclusion that there are but two species Of 06corya in the North A tlantic , or
even possibly but one . However

,
the majority of the American specimens are nar

rowly but deeply umbilicate with a distinct siphonal fasciole and elevated spire.
The minority

,
like those of the eastern North A tlantic

,
have an excavated simple

columella obliquely truncate withou t trace Of any umbilicus or fasciole . In my
final B lake report I suggested , pending further information, that the two forms be
retained as sections representing respectively Oticorys s. s. and Bemhodolium

,
the

nonumbilicate form being that of which Fischer first gave a description . Neither
Watson’s nor Locard

’

s diagnosis is sufficient to make it clear whether any of the
eas tern A tlantic specimens show the umbilicus . If not

,
the 0 . watsoni Of Locard

may be the tall variety of 0 . sulcata ,
while the analogous mutation of Bemhodolium

is present in the A lbatross material .
The radula of Benthodolium or Oocorya is Cassia

- like . The most essential dis
tinction between the shells of Galeodea or Sconaia and Oficorys is the smooth outer
lip and adherent thin callus of the latter ; the only other marked distinction lies in
the operculum . I can not regard this as a family distinction; and in some specimens
of Benthodolium I find unmistakable indications of teeth or ridges on the ou ter lip ,
also noted by Watson . The minute protoconch in Galeodea agrees with that of
Benthodolium . In short

,
there seems little reason to doubt that 0 6corys belongs in

the fam ily Casaididaznear Galeodea ,
and is distingu ished as a genus chiefly by its

paucispiral operculum .

Genus MORUM Bolten.

Morum Bolten ,
Mus. Boltenianum , p . 53 , 1798; sole example M . purpurmm Bolten . Slrombuaoniscus

Gmelin 1792.

Lambidium Link , Beschr. R ostock Samml . , p . 112 , 1807 ; s ole example . Strombus oniscus L . ; Mariam

Bolten .

Oniscia Sowerby , Gen . Shells. fasc . 24 . 1824 ; type , Strombus oniam s L . Not Of Risso , 1826 .
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Theliostoma Sowerby , Gen . Shells, fasc . 24 , 1824 , Ol im ,
=0niacia .

Caaaidara Sowerby , Conch . Man . , ed . 2 , p . 307 , 1842 ; a synonym Of Oniacia (onisms) , fide Sowerby.

Ersina Gray , Syn . Brit. Mus. ,
1840 , fide Gray , Proc . Zool . Soc . London for 1847 p . 137 ; type ,

Strombus 0 11c L .

Morum Mbrch , Cat. Yoldi , I , p . 111 , 1852 ; Strombus oniscus L .

Mom m H. and A . Adams. Gen . Rec . Moll . , I , p . 219
,
1853 ; M . oniscus L . sp .

Oniacia Philipp i , Handb . Conch . . p . 154 . 1853 ; Oniacia Sowerby .

Morum Gray , Gu ide Moll . , p . 40 , 1857 ; M . oniscus.

Morum Mfirch , Mal . Blatt XXIV ,
p . 39

,
1877 ; M . oniscus L . sp .

Oniacia Fischer, Man . de Conchyl . , p . 660 ,
1884 ; O. oniscus L . sp .

Plesioniacia Fischer, Man . de Conchyl . , p . 660 . 1884 ; section of Oniscia; 0 . tuberculosa Sowerby .

Oniscia Sacco,
Moll . Terz. Piem . e Lig. , VII , p . 76 , 1890 ; =Oniacia Sowerby .

Lambidium Rovereto, Atti Soc . Lig. , X (p . 7 of extras) , 1899; Lambidium Link . 1807 .

Oniacia Cossmann , Essais de Pal . Comp . , V , p . 134 . 1903 ; type , Strombus oniscus L . ; =0 n iscia S owerby.

Section ON lSClDlA Morch.

Oniacidia Swainson . Malac . ,
p . 299, 1840 ; cites 0 . oniscus L . and O. cancellata Sowerby . figuring the

former. Evidently a typographical error for the name Oniacia, which is correctly spelled elsewhere
in the text and index .

Oniacidia (Sw. ) March , Cat. Yoldi , I . p . 111 , 1852 ; 0 . cancellata Sowerby .

Oniscidia H. and A . Adams
, Gen . Rec . Moll I . p . 220 , 1853 ; subgenus of Morum ; first species. M . can

celialum Sby.

Oniacia Gray , Guide Moll . p . 40 ,
1857 ; 0 . cancellata.

Oniacidia Fischer, Man . de Conchyl . . p . 660 , 1884 ; section of Oniscia ; 0 . cancellata Sowerby .

Oniacidia Sacco, Moll . Terz . Piem . e Lig.
, VI I , p . 76 , 1890 ; subgenus of Oniscia; =0niacidia auct.

Oniscidia Cossmann , Essais de Pal . Comp . , V , p . 134 , 1903 ; type , 0 . cancellata Shy. ; section of Oniscia.

Section HERCULEA Hunky.

Hercu lea Hanley . in H. and A . Adams , Gen . Rec . Moll .
,
I I , p . 621 , November, 1858; type . Morum pon

derosum Hanley ; subgenus of Morum; not Herculia W alker (Insects ) , 1859.

The genus Morum was first recognized by Bolten ,
who gave it the very appro

pris te name it now bears , the most common species having amarked resemblance to
a mu lberry

,
so that

, as noted by A rgenville in 1757 , its colloquial name was “ la
mure . Gmelin had referred it to Strombus and his specific name for the type spe
cies antedates that of Bolten by six years and must therefore be retained . L ink ,
with his usual fondness for altering the names of his predecessors

,
though citing

Bolten ’

s name
,
proposed to replace it by Lambid ium . Sowerby

,
ignorant of either

apparently
,
proposed Oniacia still later. Swainson seems to have intended to adopt

Sowerby
’

s name
,
but it somehow got printed Oniacid ia ,

though elsewhere in the
text

, and also in the index
,
it has Sowerby

’

s spelling. This m isprint was used by
MOrch as a name for the forms of Homm likeM . cancellatum

,
which have sharp reticu

late sculpture
,
and as such it has been generally accepted . A further subdivision Of

this group was proposed by Hanley for species like his M . ponderoaum ,
which have s

deep posterior su lcus ; and still later Fischer proposed for M . tubercu loaum Sowerby
the name of Pleaioniacia . He gave no characters and there do not appear to be any
of importance , so this section has not been accepted .

The genus Homm then stands as follows :

Section Morum s. s. ; type , M . oniscus Gmelin ; sculpture spiral
, tubercular.

Section Oniacidia (Sw. ) Morch ; type , M . cancellatum Shy. ; sculpture sharp , reticular, posterior end of

the aperture without a sulcus .
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Section Harcu lca Hanley ; type , M . ponderosum Hanley ; sculpture approaching Oniscidia but with a

deep recurved sulcus at the posterior end of the aperture . M . dmnisoni Reeve ,
of the W est Indies,

and M . exquisitum Adams and Reeve ,
Of the Sulu Sea, belong in this section .

According to Sacco , M . antiquum Bayan from the Eocene of Monte Ilario is
referable to this genus , and subsequent horizons of the Italian Tertiary contain
representatives Of the group as far as the Pliocene , though the recent and Pleistocene
faunas do not include the genus in the region of Italy .

In America the first recorded appearance of the group is in the lower Oligocene
of Vicksburg, Miss ,

from which M .
(Oniscidia ) harpulum has been described by

Conrad
,
and a very similar if not identical species occurs in the mi l dle Oligocene

of the Chipola beds of northwestern Florida . The M . (Hercu lca) domingense of

Sowerby appears in the Oligocene of Santo Dom ingo. The lower temperature of
the Miocene seems to have been unfavorable to the genus , which disappears from all

the faunas above the Oligocene and reappears only in the recent fauna Of both
coasts Of middle America, the Gulf of California , and the W est

‘

Indies
,
including

the Bahamas . The typical section
,
Momm

,
is not known in the fossil state in

America
,
and the earlier members of the group , as might be expected , are more

generalized in their characters than those of the recent fauna . The earliest known
species , M . coatellatum Stoliczka, from the uppermost Cretaceous Of southern India

,

is small and has a more elevated spire than any of its later representatives . The

species of the V1enna bas in Miocene approaches more nearly to Oniscidia
, but we

have so far found nothing corresponding to it in the American Miocene .

Fam ily DOL IIDZE.

This fam ily is distinguished from the Caaaididsr by the following characters
Protoconch large and heliciform ; radula with two basal spines on the rhachidian

tooth
,
the cusps of that and the laterals simple or m inutely serrate rather than

divided into a number of subequal denticles ; shell with only a term inal varix and

usually an inconspicuous body callus ; aperture ample , the canal not markedly
reflected ; opercu lum wanting.

It is not improbable that the origin of both families was from a form which has
much the aspect of Pyrula and of which several are known in the Cretaceous and

basal Eocene . Conchologically the young of Galeodaria could not, in default of a
knowledge of the adult , be separated from some of the Eocene Pyru las. From
this prototype evolution seems to have been probable in several lines

,
as the existing

Pyrula line , the Galeodaa line , the Malea line
,
and the Eudolium line . True Dolium

is perhaps the most modern type and hardly known as a fossil . The species from
the Chalk described by Sowerby is a very defective internal cast of a large gastero
pod referred to Strombus by D ’

Orbigny and Hoem es , and, with more probability ,
to Pterocera by Pictet and Martin . In considering the present genus , therefore , it
may be disregarded .

The singular type described as Ficulopais by Stoliczka, from the Cretaceous Of

India
,
has a remarkable external similarity to Pyrula ,

but the characters of the
axis show it to belong to the Volutidae, as elsewhere indicated , close to the forms
from the same rocks which he has referred to Fulguraria. It seems to be , in fact , a
volu toid in which the spire has become dwindled and domelike , while the body Of
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the animal was contained chiefly in the last whorl and a half. The resemblances to
Pym la are therefore merely an instance of the convergence Of dissimilar phyla due
to external conditions . In searching the literature for records of Dolium s . s . in
the fossil state I have found nearly all the references to the genus erroneous , if it
be taken in the modern sense . The fossils mainly belong to the genera Eudolium or

Malea . I have found nothing Older than the Pleistocene , except the Dolium galea
reported from the Miocene Of Goose Creek , South Carolina , by Tuomey and Holmes .

This fossil as figured is an internal cas t , the figure of which has no marked resem
blance to a Dolium ,

and does not appear to have the rotundity of D . galca; more
over

,
there seems to be evidence of an internal varix about the middle of the las t

whorl . I am inclined to believe , therefore , that the identification is erroneous, as
the original specimen seems not to have been preserved . It is impossible to speak
with certainty

,
but I suspect the cas t to have belonged to one of the large thin

shelled species of Phalium like P . coronadoi Crosse . A t any rate , until more
decisive information is received we may be permitted to doubt the existence of true
Dolium before the end Of the Pliocene . It may be added that Dolium octocoatatum

Emmons is undoubtedly an Isapis : the Doliums of the northwest coast seem to be
all Eudolium , and those of the Panama and Antillean region belong to Malta as

far as noted.

Genus EUDOLIUM Dali .

Dolium (sp. ) Verrill and Smith , Am . Jour. Scr 3d ser . , XXII . p. 296 , October , 1881 ; Trans. (
‘

on

necticut Acad . Sci . , V , p . 515
,
1882 ; VI , p . 253 , pl . 29,

figs. 2a—c , 1884 .

Doliopsia Monterosato, Notiz . Conch . Foss. M . Pellegrino e Ficarazzi , Palermo, 1872. pp . 8—9; type ,

Dolium crosscanum Mts . ; not Doliopais Conrad , 1865.

Doliopais Fischer. Man . de Conchyl . , p . 661 , 1884 ; section of Dolium. type, D . croassanum Monterosatoz

not Doliopsia Conrad . 1865 =Eudolium Dall) .

Eudolium Dall , Bull. Mus . Comp . Zool .
,
XVIII , p. 232 , March , 1889; new name for Doliopsis Monte

rosato,
1872 , not Conrad ,

1865; also Bull . 37 , U . S. Nat. Mus. , p . 134 , June , 1889.

Eudolium Sacco. Boll . Mus. Zool . di Torino. V , NO . 86 , 1890 ; M0 11. Terz . Piem . e Lig. . VIII . 1891 ,

p. 2 ; =Eudolium Dall. 1889.

Galeodolium Sacco, Boll . Mus. Zool . di Torino,
V , No. 86 . 1890 ; Moll. Terz . Piem . e Lig. , VI II . p .

4 ,
1891 ; section of Eudolium; type , D . mu ticum Michelotti .

Tuberculodolium Sacco. Boll . Mus . Zool . di Torino,
V ,
No. 86 , 1890 ; Moll . Terz . Piem . e Lig. . VI II .

pp . 4 . 9, 1891 ; section Of Eudolium ; type . B . antiquum Sacco.

Simplicodolium Sacco Boll . Mus. Zool . di Torino. V , NO . 86 . 1890 ; M0 11. Terz . Piem . e Lig VIII .
pp . 4

,
13 1891 ; section of Eudolium ; type ,

Pyrulaj asciala Borson .

Eudolium differs from Dolium s. s . Tonna Brunnich) by its smaller size
appressed suture

,
straight nonreflexed canal , with inconspicuous siphonal fasciole

and absence of an '

umbilicus
,
and the thin but evident body callus which

,
in the

fully mature shell , is granulate or lirate , though not. dentate as in Malaa .

In Italy
,
according to Sacco,

it makes its appearance in the Tongrian (lower
Oligocene) and it is

'

found continuously to the existing fauna . In America it is
fully developed and forms a conspicuous fossil of the Astoria and Coos Bay Miocene ,
Of the Pacific coast

,
while on the A tlantic coast it is represented only by recent

species in deep water. A lthough Conrad referred his Astoria species to Doliopsis ,
in ignorance of their characters , they are not congeneric wi th his original Doliopsia
(guinquecoata ) from the Jacksonian of M ississippi .
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more or less plicate ; a thin wash of callus on the body . A ltitude of shell , 69mm . ; Of

last whorl , 60 mm . ; maximum diameter
, 51 mm . Another specimen measures ,

respectivelv, 75, 64 , and 53 mm .

Miocene of Coos Bay , Oregon ,
purchased from B . H . Gamm an ; U . S . Nat. Mus .

153895.

It is quite evident from the specimens studied that this species varies in the
strength and number of its in tercalary spirals, and it is possible that these may some
times approach the major sp irals in size

,
so that the total number of subequal spirals

on the body whorl m ight be nearly double the number mentioned in the above
diagnosis .

Genus MALEA Valenciennes.

Codium (sp . ) Link , Beschr. Rostock Samml . , p . new name for Cadus Bolten . fide L ink ) ; first
species C. pomum L other species typical Dolium .

Malca Valenciennes , Humb . Voy. ,
Z ool . , II , b . 324 , 1833 ; type ,

Malaa latilabris Val . = Casais ringens

Swainson .

MalsaMerch , Cat. Yoldi , I , p . 111 , 1852 ; Malea Valenciennes .

Cadium H. and A . Adams , Gen . Rec . Moll .
,
I
,
p . 196 ,

1853 ; C. pomum L . sp.

MalaaGray , Gu ideMoll . , p . 41 , 1857 ; M . pomum .

Malea Fischer, Man . de Conchyl . , p . 661 , 1884 ; subgenus OfDolium ; D . ringens Swainson .

Malea Sacco,
Moll . Terz. Piem . e Lig. , VI II , p . 18, 1891 ; MaleaValenciennes .

Malea Cossmann , Essais dc Pal . Comp .
,
V , p . 139

,
1893 ; type ,

Buccinum pomum L inné .

The name Cadium Link , sometimes used for this genus , was originally merely a
substitute for Cadus Bolten ,

of whi ch it was an exact synonym . There seems to be
no reason why it shou ld take the place Of the later but properly proposed Malea

,

which has become fam iliar.
Malea recalls Cassia in its size

,
weight , and conspicuous callosities . These last

are set on a comparatively thin coating of callus, and project into the lumen of the
whorl from the body and pillar , while the aperture is still further contracted by an

unusually heavy and callous ou ter lip . The canal
,
too, is deeply incised and has no

umbilical perforation . In the recent species some anatom ical differences also are
noted between the animal of Malea and Dolium . Malea camura Guppy

,
frequently

confounded in the literature with M . ringens , the recent Panama species
,
occu rs

rather commonly in the Oligocene of the Antilles ,Haiti ,SantoDom ingo,
Jamaica

,
and

on the Isthmus of Panama. It is interesting to find the type , once widely spread in
the An tillean region ,

now entirely extinct there , though surviving with slight modifi
cations in the recent fauna Of the Pacific coast . In this it agrees with a fairly numer
ous group of mollusks which are not genetically akin to it , but which have endured
sim ilar vicissitudes .

Genus TONNA Bn
'

innich .

Dolium Browne ,
Hist. Jamaica ,

p . 406 ,
1756 ; first species , D . perdit ; nomenclature not binom ial .

Ampu llacca inflata Linné , Syst. Nat.
, ed . 10 , p . 734 , 1758; section

*
a
*
of Buccinum L .

,
containing

Dolium oleariam
, galea , perdir , pomum , and dolium macu latum) of Linné in the order cited ; Do

lium Lamarck . This group derives from the Buccina amp ullacea of Lister
,
lib. IV ,

sect. 11 , 1688.

Tamra Briinn ich ,
Fundamenta Zool . , p . 248, 1772 ; no species cited , but diagnosis given ; Dolium

Lamarck .

Dolium (anonymous) ,Mus . Calonnianum , p . contains five species of Dolium ; DoliumLamarck.
Cadua Bolten . Mus . Boltenianum , p . 150 , 1798; first species , Buccinum pcrdia: Gmelin ; Dolium auct.
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Dolium Lamarck , Syst. des Anim. s. Vert. , p . 79
,
1801 ; sole example, D . galea L . sp .

Doliwm Bosc ,
Hist. Nat. Coq . , IV , p . 260 , 1802 ; type , Buccinum galea L .

Dolium Roissy , Hist. Nat. des Moll . , VI , p . 37 1806 ; first species , D . galca L . ( includes alsoD . pomum) .
Cadium L ink , Beseht . Rostock Samml . , p . 113 , 1887 ; new name for Cadus Bolten .

DoliumMontfort , Conch . Syst. , II , p . 451
,
1810 ; type ,

Buccinum galea L .

Perdix Montfort, Conch . Syst. , II , p . type ,
Buccinum per

-dis: L notPerdir Brisson (Aves) , 1760 .

Nassa sect. a
,
Oken ,

Lehrb . d . Naturg. I , p . 276 , 1815; first species , Buccinum galeaL . ; Dolium

Lamarck .

Dolium Schumacher, Essai , pp . 63 , 209, 1817 ; sole example , Buccinum perdir Linné .
Dolium Cuvier, Rogue An im . ,

II
,
p . 435

,
1817 ; first species , D . oleariam .

Bolitas Kruger, Gesch . Urwelt, II , p . 418
,
1823 ; Dolium . fossil sp .

Dolium Blainvil le , Man . Mal . , I , p . 409
,
1825; D . galea.

Dolium Sowerby , Gen . Shells , fasc . 29, 1827 ; D . oleariam andfimbriatum .

Dolium Swainson ,
Malac .

,
p . 299

,
1840 ; figures D . galea and cites D . oleariam and j imbriatwm Dolium

Shy. ,
1827 .

Dolium Sowerby , Conch . Man .
, ed . 2 , p . 140 , 1842 ; D . maculatum .

Dolium March
,
Cat. Yoldi , I , p . 110

,
1852 .

Dolium Ph ilippi , Handb . Conch .
,
p . 154 . 1853 ; Dolium Lamarck .

DoliumH. and A . Adams
, Gen . Rec. Moll . , I , p . 196

,
1853 ; D . oleariam L . sp.

Dolium Gray , Guide Moll . , p . 40 , 1857 D . perdia: figured .

Pei-dis: Fischer, Man . de Conchyl. , p . 661 , 1884 ; section of Dolium; Buccinum perdix L .

Dolium Fischer, Man . de Conchyl . , p . 661 , 1884 ; Buccinum galea L .

Dolium Rovereto,
A tti Soc . Lig.

,
X (p . 7 of extras ) , 1899; Dolium Lamarck .

Foratidolium Rovereto,
Atti Soc . L ig. , X (p . 7 of extras) , 1899; new name for Pcrdix Montfort

,
non Bris

son .

Dolium Cossmann , Essais de Pal . Comp . ,
V

,
p . 137

,
1903 ; type ,

Buccinum galea L with subgenera Malsa
and Eudolium .

We now proceed to the consideration of the group which has given its name to
the family . For these the enormously capacious rounded shells with hooplike scu lp
ture had long suggested the vernacu lar names of tuns , casks , or barrels, in Latin
Tonna ,

Dolium ,
or Cadua. The first mentioned is a barbarous coinage , but had been

in u se since the time Of Argenville , and the others were colloqu ially fam iliar in the
latter part of the eighteenth century .

The first binom ial appellation given to this group was Tonna Of Brunnich
,
in his

Fundamenta Z oologica . He defined the genus and put it in its natural place in the
system

,
but

,
as in some other cases, mentioned none of the species of which the genus

ismade up .

The next person to treat the group as a genus was one of the anonymou s au thors
of the Museum Calonnianum . This person adopted Dolium from Browne , a polyno
mial and pre-L innean au thor , who had written on the natural history of Jamaica . A

year later Bolten ’
s system was published , and in it he adopted the name Cadus for

these shells . It was notuntil three years later that Lamarck put the name Dolium on

a scientific footing. Among subsequent au thors no one seems to have noticed
Brfinnich

’
s name except Herrmannsen ,

from whose Index others have cited it as a
syn onym of Dolium . According to the latest international code , Tonna fil ls all the
requ irements for a legitimate generic name , and under the circumstances there seems

to be no escape from the necessity of adopting it , though Dolium has been in use for
more than a century . As anonymous privately issued pamphlets have no standing
in nomenclature , the Museum Calonnianum ,

withou t ostensible au thor or publisher,
does not count . Therefore if we reject Brunnich ’

s name we shall be obliged toadopt
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the next formally proposed binomial generic name , which is not Dolium ,
but ( ”a las

Bolten
,
afterwards arbitrarily modified by L ink to Cadium . This does not give us

much comfort , for , of the two , Tonna is more euphonious and hardlymore unfamiliar
than (Indus; and since it is best

,
if reform must come , to make it radical , I have

adopted Tonna ,
as it is clearly unjustifiable

,
under the rules, to retain Dolium .

This group is characterized by large , thin shells with spiral sculpture , an almost
channeled su ture

,
a slightly thickened and reflected outer lip, an absence of callosi

ties on the body , and only a thin , smooth coat of enamel on the labium ,
which arches

over the gutter in front of a very prominent siphonal fasciole , forming a small
umbilical perforation . The canal is short

,
but deeply incised

,
and behind closely

obliquely truncate . The periostracum is usually conspicuous
,
but extremely

caducous
,
and is very rarely retained on cabinet shells . Most of the species have a

low ,
blunt spire , but T. perdia: L .

,
in which the spire is produced and the profile of

the shell thus rendered more oval , was made the type of a genus Perdia: by Montfort .
The name was preoccupied in ornithology , and is quite unnecessary . The species
is reported from the elevated Pleistocene reefs of Barbados

,
and is the oldest

undoubted fossil of its genus, so far as I have been able to discover.
The larval stage of Tonm has a free-swimm ing animal with a light horny shell

resembling a smallHdisc, and was once described as a land shell by C . B . Adams .

This enables it to survive transportation by currents to considerable distances
,
and

the species are widely distribu ted in the Tropics . The animal is notable for secret
ing, in connection with its digestive apparatus , su lphuric acid of a strength sufficient
to make polished marble effervesce .

Genus FICUS Bolten.

Bu lla (sp.) Linné , s
'

yst. Nat. , ed . 12, p . 1184 , 1767 .

Ficus (sp . ) (anonymous) , Mus . Calonnianum , p . 32 , 1797 ; Bu llaficus Linné .

Ficus Bolten ,
Mus . Boltenianum , p . 148

, 1798; sole example , Bu llafic us Gmelin .

Pym la Lamarck , Prodrome , p . 73 , 1799; sole example, Bu lla ficus Linné : Syst. des Anim . s . Vert . ,

p . 82 , 1801 , same type .

Pirula Montfort, Conch . Syst.
,
II , p . 486 , 1810 ; same type.

Ficula Swainson , Malac . , pp . 85, 307 , 1840 ; same type .

Syootypus Mbrch , Cat. Yoldi , p . 110, 1852.

Syootyphm Conrad , Am . Jour. Conch . , I , p . 151 , 1865.

The name Ficus Bolten,
based on the same type

,
and derived from early eight

canth century authors before L inné , has a year
’
s priority over Pum la Lamarck

,

and must be adopted .

FICUS monns'

rus Conrad .

Pym la mada ta Conrad , Am . Jour. Sci . , 2d ser. , V, p . 433 , fig. 12 , 1848.

Syootyphus nwdestus Conrad , Am . Jour. Conch . ,
I
, p . 151, 1865.

Tertiary of Astoria
, Oreg.

,
collected by J . K . Townsend and W. Q. Brown .

This small species belongs to the typical Fions . Conrad ’
s original description

and figure are reproduced in Appendix I of the present work (pp . 150 The

present location of his type is unknown,
but the species was collected at Astoria

by W. Q. Brown
,
U . S . Nat. Mus . 110457 . This specimen has a length of 47 mm .

and a width of 29mm .
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Subgenus TROPHOSYCON Cooper.

Trophosy
’

wn Cooper, Bull . California State Mining Bureau , No. 4 , p . 53 , 1894 .

Figshells with axial ribs or nodu les, simple suture , and strongly curved canal .
This group seems more nearly related to the Figshells than to the Agasoma

with which Cooper associated it . The type is T. kernianum Cooper, op . cit .
,
pl . 3

,

fig . 52 .

FICU S (Taornosr con ) OREGON EN SIS Conrad .

Fusus oregonensis Conrad , Am . Jour. Sci . , 2d ser. , V , p . 433 , fig. 13 , 1848.

Syootyphus oregonensis Conrad , Am . Jour. Conch . , I , p . 151 , 1865.

Tertiary of Astoria
,
Oreg.

,
collected by J . K . Townsend ; Conrad .

I have not seen the type specimen , a figure of which , reproduced from Conrad ,
will be found in Appendix I of the present work (pp . 150

According to Cooper , Conrad
’
s Sycotyphus ocoyanus may have been based on

the internal cast of a specimen belonging to this group . The type of the subgenus
is in the collection of the California State M ining Bureau , if not destroyed in the
San Francisco fire which fol lowed the earthquake of 1906 .

Fam ily CERITHIOPSID/E .

Genus CERITHIOPSIS Forbes and Hanley .

Cai thiopsis ForbesandHanley , BritishMoll .
, I I , p . 367 , 1853 ; type ,

C
'

. tube mdaris (Montagu) .

Cnarrmopsrs EXCELSU S Dal]
,
n . sp.

Pl . 111 , fig. 9.

Shell large for the genus , slender, with abou t 14 whorls ; apex defective ; later
whorls with a closely appressed . suture and moderately rounded ; sculpture of nu

merous
,
slightly concavely arcuate , little—elevated , axial ribs with subequal or

wider interspaces
,
crossed by numerous fine rounded threads with wider interspaces

the spiral threads overrun the ribs and (especially three or four which are stronger
than the rest) are m inu tely nodu lous in most cases at the intersections ; here and
there the whorls are crossed by a swollen varix , indicating a previous resting stage ;
base rather rounded , with about six prom inent spiral threads, with wider interspaces
which sometimes carry a much finer intercalary thread ; canal short, recurved ;
aperture obstructed by matrix

,
the ou ter lip at resting stages slightly expanded

and thickened . A ltitude
,

mm .
,
maximum diameter

,
mm .

Oregonian Eocene of North Fork of Umpqua River
,
at Schrum

’
s ranch

, sta

tion 2798, collected by J. S . Diller ; U . S . Nat. Mus . 107400 .
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Family CERITHIIDE .

Genus BITTIUM Leach .

BittiumLeach ,
a in Gray , Proc . Zool . Soc . London for 1847 , p . 154 ; type ,

Murat reticulatus Montagu .

Section Bittium s. s. Type , B . reticulatum Mont. Sculpture nodosely reticulate .

Section Stylidium Dall . Type , Tum
’

td la eschrichti i Middendorfl . Sculpture of spiral grooves
wi th fiattish interspaces.

Brl 'rmM (STY L ID IUM ) E scm ucrrrn M iddendorff .

Pl . XIV
,
fig. 2 .

Cerithium j ilosum Gould , Proc . Boston Soc . Nat. Hist. , II I , p . 120 , 1849; not of Philippi , Z eitschr. ffir

Mal . , 1848, p . 143 .

Tu rritella eschrichtii Middendorfi ,
Beitr. Mal . Rosa , II , p . 68

, pl . 11 , fig. 1 , 1849.

Bittiumfilosum Carpenter, Rept. Brit. Assoc . for 1863 , p . 655, 1864 ; Arnold , Pal . and Strat. San Pedro,
p . 292 , 1903 .

Bittium (Stylidium) Esclm
'

chtii Dall , Proc . U . S. Nat. Mus .
, XXXI I I , No. 1564 , p . 178, Oct. , 1907 .

Shell large for the genus , moderately thick , solid , with about ten whorls , includ
ing the nucleus ; the latter is dextral , smooth , slender , and rather blunt at the apex ;
on the subsequent whorls sculpture of (on the spire four ; on the last whorl , includ
ing the base , abou t ten) flat , wide , straplike revolving ridges , separated by much

narrower channeled interspaces ; the ridges are rarely made duplex by an incised
line

,
and are crossed by evident incremental lines also visible in the channels , and

on the last whorl there is sometimes a fine intercalary thread in some of the channels ;
the whole surface bears more or less obsolete

,
extremely fine striation ; the recent

shell is livid or whitish, with irregu lar brownish streaks and patches on the posterior
half of the whorls ; base rounded ; canal extremely short

,
not recurved ; aperture

roughly semilunate
,
outer lip thin ,

simple ; a thin wash of callus on the body
,
the

pillar smooth
,
shorter than the aperture

,
a little twisted anteriorly . Altitude

,

15mm . maximum diameter, 5 mm .

Pleistocene of Fossil Rock , Coos Bay , Oregon, collected by W . H . Ball at sta

tion 2950 ; U . S . Nat. Mus . 153992 . Upper San Pedro formation
,
southern Cali

fornia. L iving from the A leutian Islands southward to Monterey . Cal . , between
tides .

Fam ily TRICHOTROPIDAE.

Genus rmcnom oprs Sowerby.

M otropis Sowerby , Zool . Jour. , IV , p . 373 , 1829; type , T. bim n
'

nata Sowerby .

Tn
'

oophore Deshayes , Encycl . Meth . ,
II I . tabl 1830 .

M olropus Lemon , Ill . Zool tabl . 41, 1832.

W opodus Swainson ,
Malac .

,
p . 210, 1840 ; not of Lacepede , 1800.

Tropiphora Loven ,
fide Tryon , not Tropiphorus Schbnherr (Coleoptera) , 1842 .

Iphinoé H. and A . Adams , Gen . Rec . Moll . , I , p . 280 ,
1854 ; type ,

T. unionrinata Sowerby .

Verena Gray , Gu ide Moll . Brit. Mus . , p . 44 , 1857 ; type , W h om borealis Sowerby ; not Verena H.

and A . Adams , 1854 .

f Valvutella Gray , Guide , p . 157 , 1857 ; type a nomcn nudum .

C
'
mIthiodn-ma Conrad , Jour. Acad . Nat. Sci . Philadelphia,

2d ser. ,
IV , p . 295, March , 1860 ; sole examme,

C. prima Conrad , op. cit. , pl . 47 , fig. 30 , Eocene , A labama.

0 Ceramolum l eri , 1sm; 3.name given under the (m istaken?) supposition that B ittium had been used for a crusta

cean before 1847.
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Mesostoma Deshayes, Anim . s. Vert. Bas . Paris , II , p . 416 , 1861 ; first species , M . pu lchra Desh Eocene ;

A lma H. Adams, Proc . Zool . Soc . London for 1861 , p . 27 ; type , A . gou ldii Adams .

Ariadna Fischer, Jour. de Conchyl . , XII , p . 255, 1864 ; type, T. borealis Sowerby .

Torelh
’

a Loven, in Jeffreys, Brit. Conch . , IV , p . 244 ,
1867 ; type, T. vestita Jeffreys.

Crepitacslla Guppy , Geol . Mag IV , p . 500, 1867 ; type , Melam psis cepula Guppy.

M yrna: Jeffreys MS. ,
in Seguenza,

Form . Terz. di Beggio, p . 269, 1879; type , ( ‘yclostoma dclicatum

Philippi.
Dolophanss Gabb , Proc . Acad . Nat. Sci . Philadelphia for 1872 , p . 273 ; type , D . m lanorides Gabb , Oligo

cene (=Crcpitacella Guppy) ; Dall , Blake Rept. , Gastr. , p . 270, 1889.

Truchyoma Tryon , Man . Conch . , IX , p . 41 , 1887 (err. typ . for fl eeing/m a Jeffreys) .
fSeparatista Gray , Proc. Zool . Soc. London for 1847 , p . 136; type, Turbo helicina Gmelin .

f Tw'binopsis Conrad , Jour. Acad . Nat. Sci. Ph iladelphia , 2d ser. , IV , p . 259, 1860 ; type , T. hilgardi

Conrad , 0p. cit. , pl . 46 , fig. 29; Cretaceous.

fGyrotrop
‘is Gabb ,

Proc . Acad . Nat. Sci . Philadelphia for 1876 , p . 300 ; type , G. squamosa Gabb , op. cit.

pl . 17 , fig. 5; Cretaceous.

fHaloceras Dal] , Bull . Mus. Comp . Zool . , XVI II , p . 277
,
1889; type , Cithna cingulata Verrill .

A considerable number of names have been used in connection with the sub
divisions of this family

,
but studied in mass the characteristics shade very gradu

ally into one another. Iphinoe
’ looks very distinct from the typical forms

,
but, on

analysis
,
its pecu liar characters consist chiefly in the channeled suture

,
more naticoid

form
,
and more emphatic siphonal angle . Tarsllia is more turbinate

,
with the

siphonal angle obsolete
,
but the subtruncate pillar remains . The description of

Valuatella (founded on an unpublished and unfigured species) , except for the oper
onlum

,
agrees fairly with Tarsllia .

Cerithiodefl na and the typical species (if not all the species) of Mesostoma De
shayes, are identical , and the dredging of a well-marked recent species in deep water
of the West Indies by the B lake confirms its relations to Trichotropis rather than to
the Cerithiidae . A lora is unfigured and I have not seen a specimen . Crepitacella

has a trichotropoid aspect, but the recent specimens found did not contain the
animal and its place is still doubtful . Separatista and Haloceras are very probably
loosely coiled trichotropids . Turbinopsis and Gyrotropis are more doubtfu l ; the
former may belong near Modu lus and the latter near Rapam ,

but both have char
actors in common with Tnlchotropis .

I may note that, in Tryon
’
s Manual

,
two of Jeffreys

’
s species are figured , which

I believe to be larval shells of some species like Fusitriton or Cymatium . These are
Tfl chotmpis j imbriata and densistria ta Jeffreys.

Members of this family are rather rare as fossils, yet the characteristics of the
following species, so far as they are visible, recall Trichotropis more than any other
form known to me.

TRICHOTROPIS OREGO N EN SIS Conrad .

Camellaria? oregonensis Conrad , Geol . U . S. Expl . Exp. (no name) , pl . 20 , fig. 8 (reversed) , 1849; Am .

Jour. Conch . ,
I , p . 151 , 1865.

Oligocene or M iocene concretions from the Astoria group , Astoria, Oreg.
,
J. D .

Dana ; U. S . Nat. Mus . 3554 (figured type) , 3549, and 353 1 .

The specimens are internal casts and external molds with the shelly matter
disintegrated . A gutta-percha cast , however, reveals the sculpture fairly well .
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The shell has about five whorls, subtabulate with a high angular shoulder
,
the

whorls rapidly increas ing ; the pillar is smooth
,
without plaits

,
and the aperture

rounded except at the anterior end , where there is an angle, but no canal or su lcus ;
the pillar is thin

,
simple

,
and oblique ; the sculpture consists, above the shoulder

and on the base , of fine threads with about equal interspaces ; over the middle of
the whorl there are six or eight stronger cords with much wider interspaces ; the
ax ial sculpture on the last whorl consists of 10 or 12 narrow,

sharpish ribs
,
stronger

and more rounded on the shoulder, which extend clear across the whorl ; there are

also very fine, Gloss lines, like emphasized incremental lines ,
over most of the sur

face . Length of shell , about 25mm . of last whorl , 19mm . max imum diameter ,
17 mm .

It seemed worth while to describe , as far as the material would permit, this
species, which was only poorly figured by Conrad , who , sixteen years later, named
his figure , even then without taking the trouble to describe the fossil. The char
acters all harmonize with Trichotmpis , and while the siphonal angle is rather pro
duced, it is hardly more so than in some recent species .

Family TURRITELLIDZE.

Genus TURRITELLA Lamarck .

Tympcmotonus Rumph ius, Amboinische Rariteit Kammer, p. 101 . pl . 20 , fig. 1: 1705; Tim-item
terebra Lamarck . Not binomial.

Turbo (sp . ) Linné , Syst. Nat. , ed . 10 , p. 766 , 1758.

Terebra (anonymous) , Mus . Calonnianum , p . 23 , 1797 ; sole identifiable species , Turbo duplicatus L inné .
Epitonium 2, Bolton ,

Mus . Boltenianum , p . 92 , 1798; first species: Turbo duplioatus Gmelin .

Turritella Lamarck , Prodrome, p . 74 , 1799; type , Turbo terebra Linné .
Epiton ium Link , Beschr. Rostock Samml . , p . 131 , 1807 ; first species ,

Turritella aa rlangu la (Link) Menke.

IIaustator Montfort, Conch . Syst. , II , p . 183 , 1810 ; type ,
Turritella imbricataria Lamarck .

Turritellus Montfort, Conch . Syst. , II , p . 211 , 1810 ; type , T. terebra Linné .
Aculca Perry , Conch . , expl . pl. 16 , figs. 1—3 , 1811.

Torcala Gray , Proc . Zool . Soc . London for 1847 , p . 155; type , Turritella aroma Lamarck .

Z aria Gray , Proc . Zool . Soc . London for 1847 , p . 155; type , Turritr lla duplicata (Linné ) .
Terebellum Browne, 1756 , not Rumphius 1705; both nonbinomial .

TURRITELLA OREGON EN SIS Conrad .

Cai tbiopsisf oregonens is Conrad , Am . Jour. Conch I . p . 151 , 1865; name for figs . 13 , 14 . pl . 20 , Geol .

U . S. Expl. Exp . , atlas , 1849.

Oligocene or M iocene concretions from the Tertiary beds at A storia
,
Oreg.

,

J . D . Dana
,
No. 63 ; U . S . Nat. Mus. 110446 .

A small , slenderTurritella with about eight whorls ; suture obscure ; in front
of it the whorl is fiattish with two to five small

,
close-set spiral threads

,
in front of

which are two (on the last whorl three ) much stronger elevated spirals , with a deep

groove between them ,
the anterior marginating the base , which is flattish , with a

few weaker spirals ; there is no axial sculpture except lines of growth ; apex decollate ,

length of remainder mm . ; diameter at decollation , mm . ; maximum diame
ter of last whorl

,
mm .

Conrad gave no description of this species .
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e '

rORIN A PETRICOLA Dall , n . sp.

PI. IV , fig. 9.

Shells of moderate size
,
thick , solid , turbinate , with five gradually increasing

whorls ; su ture distinct , not channeled ; Upper surface Of whorls lightly flattened ,
periphery and base rounded , axis imperforate ; su rface sculptured with inconspic
uous incremental lines and numerous subequal close-set spiral threads, about two
to a mi llimeter ; aperture subovate outer lip thick , sharp edged , not reflected ;
pillar thick

,
arcuate ; base slightly subangular, throat obscurely spirally lirate or

grooved . Altitude , 17 mm . ; maximum diameter, mm .

Pleistocene of Fossil Rock, Coos Bay , Oregon , Dall and Camman U. S . Nat.

Mus. 153991 .

This species occurs in some abundance in the conglomerate Of Fossil Rock
,

with which
,
unlike the Orepidula princeps and some other included rehandled Mio

cene species
,
it appears to be a contemporary . Its nearest relative in the recent

fauna is withou t doubt the subarctic L . grandis Middendorfl ,
which is a much larger

and somewhat differently shaped species .

Family SOLARIIDZE .

Genus ARCHITECTONICA Bolten

Physeter (anonymous , not of Linné , Mus . Calonnianum ,
p . 25, 1797 ; P . perspectirus Of the anony

mous author.

A rchitectom
’

ca Bolten , Mus. Boltenianum ,
p . 78

,
1798; first species , Trochus perspectirus Gmelin .

Solarium Lamarck , Prodrome , p . 74 , 1799; type , Trochus perspectivus Linné .

A rchitectoma Gray , Proc. Zool . Soc . London for 1847, p . 151 ; err. typ . pro A rdiiuctom
'

oa.

Solarium Dall , Trans . Wagner Inst. , III , p . 323 , 1892 ; with sections Solarium s. s . , Stellazis, Patularis,
and Solariaxis.

The following species belonging withou t doubt to the genus has the umbilicus
completely fil led with a tough matrix which resists exploration

,
so that it is immac

ticable defini tely to assign the species to its section .

AR CHITECTON ICA BLANDA Dall
,
n . sp.

Pl . II I
, figs. 4 , 5.

Shell Of moderate size
,
wi th a very narrow

,
deep su ture

,
and about five whorls ;

surface nearly smooth
,
with (on the upper side of the whorl ) abou t six spiral su lci

,

spaced as figured , the posterior four of which are sharply incised , the next anterior
slightly and the last more widely channeled ; the periphery is formed by (in front
of the above-mentioned anterior channel) a broad , rounded spiral

,
followed by a

much narrower one
,
and that by a wider one

,
the three rather close set and the

last marginating the base ; base flattish , with (near the periphery three , and nearer
the umbilical region a group Of four or five) sharp narrow su lci

,
the interspaces

flat and marked only by Obscure incremental lines ; umbilicus rather narrow
,

obscured by hard matrix
,
as is the aperture . A ltitude

,
10 mm . ; maximum diam

eter
,
19mm .
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Eocene of Fall Creek, Oregon , collected by J. S . Diller at station 2697 U . S .

Nat. Mus. 1074 14 .

The single specimen , though rather imperfect , shows enough of the surface
sculpture to render the species recognizable at any time .

Fami ly CALYPTRE IDE .

Genus CALYPI
‘

RE A Lamarck .

Patslla (sp .) Linné , Syst. Nat. , ed . 10, p . 781 , 1758.

Ancilia (sp . ) Menschen , Mus . Gevers , p . 245
,
1787 ; nomenclature not Linnean .

Cbcilea (sp .) Modeer, K. Vetensk. Acad .
,
nya handl .

,
XIV , p . 110 , 1793 .

Galerus (anonymous) , Mus. Calonnianum ,
p . 5

,
1797 ; Patella chimnsis L .

Calyptrza Lamarck , Prodrome , p . 78
,
1799; Patella chinensis L . (not Calyptraza Lam .

,
Syst . Anim . s.

Vert. ,
p . 70, 1801 ; Cheilsa Modeer) .

Troehita Schumacher, Essai , pp . 57
,
184 , 1817 ; Patella chinensis L .

, type of section a ; Troehita spiralis

Schum . , type of section fl ; Trochus radium Lam .

Mitrula Gray , Lond . Med . Rep .
,
XV ,
p . 232, 1821 ; Patella chincnsis Linné ; not Mitrula Menke, 1830 .

Trachatslla Lesson , Voy. Coquille, II , p . 389, 1830 ; sole example , T. armwana Lesson ,
loc . cit. , T.

radians Lam .

Infundibu lum J . Sowerby , Min . Conch . , I , pl . 97 , 1815; type , Trochus apertus SOL ; not Infundibu lum
Montfort, 1810.

Sigapatclla Lesson ,
Voy . Coquille , II , p . 389, 1830 ; type , Trochus oalyptrseiformis Lam .

Clypeola Gray, Proc . Zool . Soc . London for 1867
,
p . 735; first species, Troehita clypcolum Reeve

°

not

Clypeolum Recluz, 1850 .

TrochellaGray , Proc . Zool . Soc . London for 1867 , p . 735; Sigapatclla Lesson .

Trochi lla Swainson , Mal . , p . 355, 1840 ; T. auriculata Sowerby ; Calyplrza Lam .
,
1799, not 1801 .

Haliotidea Swainson , Mal . , p . 354 , 1840 ; H. sigaretoides Swainson (not Of Anton , Sigapatslla

Lesson .

Milena Leach , Moll . Gt. Brit. , p . 218, 1852 ; Patslla drinmsis Linné Mitrella Gray , 1867 , not Risso,

Gala-0pm Conrad , Checkl . Eoc . Fos. N . Am . , pp . 11 , 34 , 1866 ; not Of Hupe, Rev. Mag. Zool .
,
X

,
p .

125
,
1858.

Haliotoidsus Gray, Proc . Zool . Soc . London for 1867
,
p . 736 ; lapsus proHal iotidsa Swainson ; not Halio

toidca Menke ,
1839.

Mitrella Gray , Proc . Zool . Soc . London for 1867 , p . 740 ; first species, Patslla chinrmsis Montagu ;
Calyptraea Lam .

,
1799.

Trochi lina Gray , Proc . Zool . Soc . London for 1867, p . 741 ; first species, Calyptrza m ica Broderip.

Poculina Gray , Proc . Zool . Soc . London for 1867 , p . 742 ; first species , Calyptraea unguis Broderip ;

Chenu , Man . Conchyl . , fig. 2340 .

Galena Gray , Proc . Zool . Soc . London for 1867
,
p . 742 ; first species, Calyptraea extinctona Lamarck .

The genus Calyptraea , based on Lamarck
’
s type of 1799

,
like most sedentary

limpets
,
depends largely on its situs for its superficial charac ters . Originally individ

ual
,
they have to some extent become habitual , perhaps owing to the direct action

of the environment . From among the numerous names which have been proposed
may be accepted a few which indicate sections convenient for subdividing the group ,
but which do not exclude the recognition of some more or less intermediate species .

Section Calyptraea Lamarck s. s. Type , C. chimmis (Linné) . Paucispiral , thin , wi th feeble sculpture,
the sutures Obscure , colors usually pale, whorlsmore or less flattened .

Section M ilo Schumacher. Type T. radians Lamarck . Multispiral , heavy , with conspicuous peri
ostracum , and frequently with prominent sculpture and marked coloration, the summit central and
the axis imperforate .

373 5 1— NO. 59—0 9 —6
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Section Sigapatclla Lemon . Type Trochus oalyptneifom is Lamarck . Few, gradually increasing whorls
with the suture distinctly impremed , the apex sublateral , the axis of the internal septum submargi

nal , with its free margin concave.

Galerus eccentricus Gabb , from the Eocene of California , the type of Conrad
’

s

Guleropsis, appears , from its external characters, to belong to this section.

CA LYPTBE A (TROCHITA ) IN ORN ATA Gabb.

Pl . V ,
figs. 6 , 11 ; Pl . VI , fig. 4 .

M ilo inomata Gabb , Pal . Cal ifornia, II , p . 51 , pl . 14 , figs . 8
,
8e , 1866 .

Shell large , rather elevated , having about three whorls , the last of which is much
the largest ; form in general as figured , apex defective in all the specimens ; shell
thin

,
smooth except for lines of growth , but with irregu larities due to its individual

situs in each case ; internal plate smooth , concave , its reflection forming a narrow
umbilical chink ; convexity of the whorls varying in different individuals, in some
marked

,
in others the slope from the apex to the margin is nearly flat . A ltitude of

largest specimen , about 14 mm . (decapitate) ; latitude , 40 mm . Another specimen
withmore convex whorls has an altitude of 16 mm . and amaximum latitudeof 32mm .

Miocene of Coos Bay , Oregon ,
purchased from B . H . Camman ; U . S . Nat. Mus.

153920 , 153921 , and 154016 . A lso collected by W . H . Dall from float rock
, on the

beach northeast of Rocky Point , near the entrance to Coos Bav . Upper Miocene
near Halfmoon Bay , California, Gabb.

The fossi l has the usual irregu larities of the species Of this genus , unlike most of
which it is devoid of spines , pustu les , or incised external scu lpture , though it has not
the regu larity in coil Of the species of Calyptraea proper.

This species , while normally smooth , depends on its substratum or situs for the
character Of its surface , and may be more or less undu lated if seated on an irregular
surface . It is also reported from the Purisima formation in the Santa Cruz quad
rangle , California, by A rnold , but I have not examined specimens from this locality .

Genus CREPIDULA Lamarck .

Ancilia (sp.) Menschen , Mus. Gevers, p . 246 ,
1787 ; nomenclature not Linnean .

Crypta (anonymous) , Mus. Calonnianum , p . 4 , 1797 ; Patellafom ioata Linné .
Crepidula Lamarck , Syst . des Anim . s. Vert. , p . 70 , 1801 ; type , Crepidula porccllana Lamarck ; Link ,

Beschr . Rostock Samml . , p . 143
,
1807 .

Crepidu lus Montfort, Conch . Syst .
,
I I

, p . 87
,
1810 ; C. fornicatus Lam .

Proscenu la Perry , Conch .
, expl . pl . 53 , 1811 ; first species, P . viridis Perry .

Sandalium Schumacher, Essai , pp . 57
,
183 , 1817 ; type ,

Patella porcellana Linné .
C'repipatslla Lesson , Voy. Coquille , Zool .

,
I I , p . 389

,
1830 ; subgenusof Crepidula wi th Crepidula adolphei

Lesson as type : Crepidula dilatata Lam .

Syphopatella Lesson , Voy . Coq uille, Zool . , I I , p . 390
,
1830 ; subgenus of Crepidula (+Erga°oH. and

A . Adams) .
Crypta H. and A . Adams, Gen . Rec . Moll . , I , p . 368, 1854 ; Crepidula fornicata Linné
Prozm ula

"
Perry Adams

, Gen . Rec . Moll .
,
I
,
in synonymy , p . 368, 1854 ; lapsus, Proscenu la Perry .

Ianacbus March , Cat. Yoldi , I , p . 146 , 1852 ; first species , Crepidula plana Say ; H. and A . Adams , Gen.

Rec . Moll . , I , p . 369. 1854 .

7 Emma H. and A . Adams, Gen . Rec . Moll . , I , p . 370 , 1854 ; first species, C . plana Adams and Reeve ,

not Say.
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SpirocryptaGabb , Pal . California, I , p . 137 1864 ; type , S . pileus Gabb , Cretaceousof California.

Inachus Gray , Proc . Zool . Soc . London for 1867 , p . 737 ; lapsus, = Ianachus March .

Gamatia Gray,
Proc . Zool . Soc . London for 1867 , p . 739; type , Crepidula adunca Sowerby.

Bryaza Gray , Proc . Zool . Soc . London for 1867 , p . 740 ; C . walshi Herrrnannsen plum Adams and

Reeve) selected as type .

Noicia Gray , Proc . Zool . Soc . London for 1867 , p . 740 ; type ,
N . chimmsis Gray ; not Patella chinmsis

Linné .

Tylacus
“ Conrad Tryon , Man . ,

VI II
,
pp . 104 , 154, 1886 ; lapsus, Thylar

‘
us Conrad Capu lidae) , 1860 .

Ly
'
roscapha

“ Conrad Tryon ,Man . ,
VIII

,
pp . 104 , 147 , 1886 , in synonymy Of Crepidu la , nodate ; probably

Lirosoapha Conrad , Am . Jour. Conch . , V , p . 100
,
1869; type , L . squamosa Conrad , op. cit. , pl . 9,

fig . 23 (Am idst f ) .

This genus is abundantly supplied with synonyms
,
which , so far as they are not

due to ignorance , are based chiefly on m inor modifications of the septum or the form
of the shell . The latter being almost wholly dependent on the situs occupied by the
animal affords no sound foundation for generic or subgeneric distinctions . I have
not been able to examine specimens of Ergzm , which is stated to offer distinctive
characte rs.

Our fossi l species belong to the typical section .

CREPIDU LA PRE RUPTA Conrad .

Pl . vn ,
fig . 3 .

Crepidu la przrupta Conrad , Geol . U . S. Expl . Exp . , p . 727 , pl . 19, figs, 9, 9a ,
10a, 10b , 1849.

Crypts prarupta Conrad , Am . Jour. Conch . , I , p . 151
,
1865.

Shell of moderate size, solid , ovate , of abou t one whorl ; surface smooth except
for irregular lines Of growth ; apex low, blunt , adherent , with no su tural su lcus

,
the

extreme point of the shell elevated above the plane Of the aperture , in the specimen
figured , to an extent equal to about half the total height of the shell ; margin simple,
interior obstructed by matrix . Longitude , 30 mm . ; maximum latitude

,
20 mm . ;

altitude
,
12 mm .

Coos Bay Miocene, purchased from B . H . Camman ; U . S . N at. Mus . 153925.

Astoria beds
,
Astoria

, Oreg.
,
J. D . Dana , U . S . Nat. Mus. 3496 , 3564 .

While it is always diflicult to discriminate species of this genus withou t an exami

nation Of the form of the septum , the present specimen differs sufficiently from the
usual form of C. princeps to be provisionally regarded as distinct . The oppressed

apex and the absence Of the sutural sulcus are characters by which it may be

identified .

CREPIDULA ROSTRAL IS Conrad.

Crepidu la sp . Conrad , Geol . U . S. Expl . Exp .
, pl . 19, figs . 11a, l l b , 1849.

C'rypta rostralis Conrad , Am . Jour. Conch .
,
I
, p . 151

,
1865.

Astoria group , A storia, Oreg.

,
J . D . Dana

,
NO . 22 ; U . S . Nat. Mus. 110447 .

This species is represented by an internal cast of a Crepidula which , by its
depressed form and straight beak , seems probably different from either Of the pre
ceding. It is hardly flat enough to belong to the section Ianachus and measures
20 mm . in length , 14 mm . in width , and about 6 mm . in height, the septum extend
ing forward from the apex Of the cast abou t 10 mm .
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CREPIDULA PRIN CEPS Conrad .

PI. vm ; PI. 1x ,
fig. 5; P] . x , fig. 2.

Crepidula princeps Conrad , Pacific R . R . Repts .
, V , p . 326 , pl . 6 , figs . 52 , 523 ,

1856 .

Crypts grandis Gabb , Pal . Califom ia , II , p . 82, 1868; not of Middendorfi .

Shell large , pretty uniform in character, of abou t one and a half whorls ; nucleus
wanting ,

the apex curved sharply in and up ; between the first and second whorls a
wide deep su lcus ; surface marked by more or less conspicuous incremental lines ;
upper surface Of the last whorl flattish , periphery evenly rounded

,
a wide

,
very

shallow ,
inconspicuous su lcus in front Of the su ture near the apertu re

,
opposite the

right-hand end of the internal septum ; this su lcus is more or less conspicuous
according to the individual, but traces may almost invariably be noted ; apertu re
entire

,
the margin simple , anteriorly sharp

,
posteriorly merging in to a sort of broad

pillar lip
,
especially in seni le specimens ; aperture ovate, short

,
nearly circu lar ;

septum wide , smooth, concave , occupying nearly half the area Of the apertu re, its
ends produced , especially on the left, its edge widely emarginate as figured . Length
of adu lt specimen, 82 mm . ; of apertu re , 56 mm . ; maximum width of specimen ,
54 mm . Of aperture, 44 mm . ; altitude, 32 mm .

This is, so far as known , the largest species Of the genus , and occurs normally
in both Miocene and Pliocene beds, and adventitiously at Fossil Rock , Coos Bay

( and probably elsewhere) , in the Pleistocene . Its habits were mu ch the same as
those Of recent species, including that of perching on the back of another specimen
Of the same species. Carried to an extreme

,
as in the group figured on Pls. IX and

X
,
the result is a whorl almost closed . The specimen referred to has lost one indi

vidual from its series which if supplied would make an almost perfect rosette . I
have seen similar whorls , dredged up from oyster beds in New Jersey, formed by
the recent Crepidula fornicata , but of course not approaching the present species in
actual size .

Miocene Of the Empire formation , Coos Bay , Oregon ,
B . H . Camman ; U . 8.

Nat. Mus. 153925. Lower M iocene Of La Panza
,
San Lu is Obispo County ; Of the

head of Stevens Creek , Santa Clara County ; and of Searsville road , 3 m iles south
west Of Stanford University, San Mateo County , Cal. , Ralph A rnold . San Pablo
formation , Kirkers Pass , California , J . C . Merriam . Pliocene Of numerous localities
in California, Watts, Eldri dge, A rnold , Hamlin, and Hemphi ll , according to Arnold .

Pleistocene of Fossil Rock , Coos Bay, Oregon , Dall ; and Dead Man Island
,
San

Pedro
,
Cal. ; probably in both places derived from the adj acent Older formation .

By its size this species is easily distinguished when adu lt from any other known
form ,

and even when immature it is recognizable by the peculiar twist of the spire ,
the separation Of the apical from the concluding whorl, and the remarkable pointed
apex

,
which is

,
however, very frequently broken off or eroded . The obscure flat

tening Of the upper portion of the last whorl also seems to be characte ristic .
The confu sion Of this species with C’. grandis Middendorfl

’

,
which was initiated

by Carpenter and continued by Gabb and others , wou ld be qu ite inexcusable if
those au thors had had specimens for comparison. The two species are perfectly
distinct and not even especially similar.
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I must add that it iswith much doubt that I regard the statements that this
species is found (not rémanié) in beds ranging from the Miocene to the Pleistocene.
The well-known mu tability Of species of this genus , and the immense changeswhich
have taken place on the coast from a geological point of view during this period,
render the continuance, unmodified , Of so large a species as the present one extremely
improbable from a biological standpoint. I commend the problem to the Californian
students of paleontology .

It wou ld seem to me much more likely that the species
,
if found ou tside the

M iocene
,
occu rs as a pebble m ight occu r, or as Exogyra costata occu rs in the Pliocene

of North Carolina
,
and not as a normal member of the fauna . There is room for

suspicion also that upper Miocene beds may have been regarded as Pliocene in some
places where the defective state Of the fossils

,
so general on the Pacific coast, has

prevented a really critical comparison Of closely allied species .

Fam ily NATICIDZE.

Genus NATICA Scapoli .

Natica Adanson , Senegal , p . 172, 1757 ; nomenclature not Linnean .

Natica Scopoli , Intr. Hi st . Nat. , p . 392
,
1777 ; no type selected , N . vitellus L . included . Bruguiere ,

Encycl . Meth . , I , p . XVI , 1789. Lamarck , Prodrome , p . 77 , 1799; sole example , N . cam-ma Linné .

Nerita (sp . ) Linné , Syst . Nat. , ed . 10
,
1758; Martyn , Univ. Conch .

,
I I , 1784 .

Lunatus (anonymous) , Mus . Calonnianum , p . 21 , 1797

Cochlis Bolten ,
Mus . Boltenianum , p . 146, 1798; first species , N crita spadicea Gmelin ( list includes Nm

'

la

vittata

Natica Lamarck, Syst. des Anim . s. Vert.
, p . 95, 1801 ; Bosc , Hist. Nat. des Coq . , 111 , p . 283 , 1802 ;

Roissy, Hist. Nat. Moll . V , p . 261 , 1805; Link , Beseht . Rostock Samml . , p . 140 , 1807 .

Naticas Montfort, Conch . Syst. , I I , p . 219, 1810 ; N . commuaLinné .

Nacca Rimo,
Hist . Nat. Eur. Merid .

,
IV , p . 148, 1826 ; first species , N . nwx ima Risso N . j ulminea,

fide Gray.

Stigmau lax Mbmh , Cat. Yoldi , I , p. 133 , 1852 ; first species , N . su lcala Born ; subgenus of Natica with
reticulate sculpture .

Cochlis March , Cat. Yoldi , I , p . 133 , 1852 ; first species , N . vil lain Gmelin .

Cryptonatica Dall , Trans. Wagner Inst .
,
I II

, pp . 362
,
366

,
1892 ; type , N . clausa Broderip and Sowerby .

The genus Natica ,
like most of the old genera , was at first somewhat hetero

geneous, the list of species cited containing both Natica s . s. and others with a horny
opercu lum . Since Lamarck fixed the genus on the forms with calcareous opercu lum

,

and the type must be selected from the original list , it follows that Natica vitallus

L inné must be regarded as the type Of the genus. A full revision of the group is
not attempted here ; the subdivisions have been indicated in my Wagner Institu te
memoir, and only that part which relates to the forms Of the Oregon Tertiary is
elaborated in the present paper. TO Natica s. s. are referred species having the
operculum spirally mu l tisu lcate ; Cochlis includes those with a single marginal su lcus ;
and Cryptorwtica Dall those wi th a smooth opercu lum and closed umbilicus. The

latter is characteristic Of temperate or boreal seas, as Natica s . s. is Of warmer waters
,

though there are exceptions in cases where the species lives in sufliciently deep water
to bring it into a temperature not normal to the latitude at the surface of the sea.
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Subgenus NATICA s. s .

NATICA OREGON EN srs Conrad .

Pl . IV ,
fig. 7 .

Sigaretus scopulosus (pro parte ) Conrad , Geol . U . S. Expl . Exp . , pl . 19, figs . 6b , 6c , 1849.

Lunatic oregonensis Conrad , Am . Jour. Conch . , I , p . 151 , 1865.

Shell ovate
,
solid

,
with four or five whorls, the Spire rather elevated , and the

general form not unlike that of Lunatic pallida Broderip and Sowerby, of the recent
fauna ; surface nearly smooth , with moderately conspicuous incremental lines ;
base somewhat produced ; body wi th a polished callus which seems to have been
dark colored , and which extends to and over the upper part of the pillar, filling the
umbilicus with a nearly circu lar prominent callus, separated by a su lcus from the
base on the left and with a sharply cut semicircular su lcus above it between the
body callus and the umbilical callus ; outer lip thin , simple . A ltitude Of type
figured , 32 mm . ; max imum diameter

,
mm .

M iocene of the Empire formation at Coos Bay , Oregon , purchased from B . H .

Gamman ; U . S . Nat. Mus. 153914 . A lso from the Miocene of Astoria
,
collected by

J. D . Dana , of the United States Expl. Exp. ; U. S. Nat. Mus. 3494 , 3542 , and 3555.

The small cast figured in 1849 as part of Conrad ’s Sigaretus he afterwards
separated under the name above cited . Though very young and imperfect , it
appears to be a young specimen of the species here figured and described . I there
fore adopt Conrad ’s name

,
though not accompanied by any description, and the

more willingly since adu lt specimens of the same species were collected by the
Exploring Expedition at the same locality .

Subgenus CRYPTONATICA Dull .

NATICA (CRYPTO N A TICA ) CON SOES Dall
,
n . sp.

Pl . v , fig. 10 ; PI. VI , fig. 9.

Shell small , solid
,
rather thick , with four whorls ; spire rather low,

sutures
appressed

, general profile domelike ; whorls evenly rounded , smooth except for
lines of growth , the specimens show no spiral striation aperture subovate

,
the body

with a moderate callus, which extends to the upper part of the pillar and evenly
fil ls the umbilicus, but is rather abrupt on the side away from the pillar, so that a
sort Of su lcus bounds the umbilical callosity on that side

,
though there is nO per

foration ; outer lip thin , entire. A ltitude
,
29 mm . ; maximum diameter, mm .

Empire formation Of Coos Bay , Oregon ,
purchased from B . H . Camman ; U. S.

Nat. Mus. 153917 . Also 153988, 153915, from the same locality, and 153989, from
the M iocene beds underlying the Coos conglomerate at Fossil Point, by W . H . Dall .
A lso by J. D . Dana

,
of the United States Exploring Expedition , from the Astoria

group at As toria ; U . S . Nat. Mus. 3557 and 3580 .

This is a not uncommon species and is distingu ished from the preceding by its
more depressed profile and the differences noted in the umbilical region .

The specimen numbered 153915 contains the opercu lum
,
which is externally

smooth, with a slightly elevated ridge near the suture, as in the Natica russa Gou ld,
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A specimen partly defective was figured by Conrad in the geologic report Of the
United States Exploring Expedition as Natica saxea,

and was in 1865 referred by
him to Neverita. This specimen seems to be lost ; the specimens with contem

porary labels marked Natica saxea in the collection are Euspira (Lunatia ) and not
the type figured . The figure looks as if it might have been taken from a Neverita,
though it is rather poor. A Neverita does occur at Astoria, and a defective shell
which was figured as one of the illustrations of Sigaretus scopulosus Conrad in the
Exploring Expedition report (pl . 19, fig. 6d) is a specimen of it . We have another
specimen of about the same size collected by Dana at Astoria ; and another, better
preserved

,
from the M iocene of Coos Bay . These three agree exactly among them

selves
,
but not with the figure of sauce , which must have been taken from a very

much larger specimen . The small ones are probably young shells, but without con
necting material can not be regarded as representing saaea . They do

,
however

,

rather closely resemble Conrad ’s Neverita inezana from California .

Natica inezana was described from a handfu l of rather poor specinrens which
belong to two species , one a Neverita and the other an Ampul linopsis . The char
acters are mixed in the diagnosis, the tabu lated suture belonging to the latter species
and the open umbilicus to the former. The figured specimenwhich is marked as the
type in the collection is a Neverita , and seems , as Gabb supposed

, to be identical
with the species later described by Conrad from the Miocene Of Ocoya Creek , Cali
fornia. The same Ampullinopsis occurs at As toria, probably in the Oligocene or
lower M iocene, being rather variable in the elevation of its spire. It wou ld seem

not unlikely
,
therefore

,
that the Neverita may occur there too, and when better

specrmens are available it may prove to be identical with N . saxea . For the present
,

however
,
I prefer to utilize the name inezana , the small specimens Of Neverita from

Astoria and Coos Bay having many characters in common with that species . It
is highly improbable that the species is identical with the recent N . recluziana

Deshayes . In recluziana the umbilical callus fills the upper posterior part of the
umbilicus, is continuous with the parietal callus

,
and

,
in the typical form

,
has the

anterior third Of the umbilical callus set Off by a sharp su lcus
,
while a portion of

the umbilical funnel in front of the latter remains permanently open. There is a
variety al to. Dall , with small narrow shell and exceptionally elevated spire. In the
variety imperforata Steam — f ound living in the vicinity Of San Diego and in the

Pleistocene of the upper San Pedro at Deadman Island— there is an additional thin
depositc f callus filling the open part of the umbilicus and overflowing on the adja
cent portion Of the base .

The shell from the Miocene Of Coos Bay , which I have referred to N . inezana ,

however, has the open part of the umbilicus behind the umbilical and to the left Of
it , with no dividing su lcus, and by these charac ters can be recognized at a glance.

Subgenus EUSPIRA Agassiz.

POL IN ICE S (EU SPIB A ) GA L IA NO I Dell
,
n . sp.

Pl . V , figs . 12 , 13 .

Shell of moderate size
,
solid

,
rather thick

,
moderately elevated

,
smooth except

for the incremental lines and occasional faint spiral striae; external coat usually
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wanting, in which case the whorl in front of the suture seems narrowly tabu late or
even channeled

,
while the spiral striation is much stronger and the incremental

lines coarser and often elevated ; normally there are abou t six whorls and the spire
is somewhat dome shaped , the whorl appressed at an inconspicuous suture ; umbili
cus moderate , open , its upper angle near the pillar lip filled with a small subtriangu
lar callus ; aperture ovate, narrower above, a thin callus on the body , the ou ter lip
thin

,
simple. A ltitude Of figured specimens (fig. 54 mm .

, (fig. 43 mm . ;

maximum diameter of the first , 48 mm .

Empire formation Of Coos Bay, Oregon, purchased from B . H. Camman ;

U. S . Nat. Mus . 153916 (figs. 12 , 153987 ; also at station 2952 , northeast of
Rocky Point , COOS Bay, W. H . Dall ; and in the upper part Of the Miocene, under
the COOS conglomerate at Fossil Point , COOS Bay, by W. H . Dall , 153990 , 154020,
and 154012 ; Astoria group, As toria, Oreg.

,
J. D . Dana

, 3540 ; also Bogachiel
River

,
Washington, in the upper Miocene, A rnold .

The two figures given Show the difference Of the profile at the suture between
a specimen which has lost its outer coat (fig. 12) and one in which it is intact (fig.

In the Shell depicted in the first figure the mass occupying the umbilicus is matrix ;
the callus was situated in the small triangular space to the right of it. In some
specimens the callus is proportionately larger, and part may have been broken off
in the Shell shown In fig. 12 .

This Is the common Lunatic or Euspira of the northwest coas t Miocene
,
for

which, after much Search, I have been able to find no name in the literature, and so
have given it the name of the distinguished Spanish explorer. It more nearly
resembles E. draconis Dall , of the recent fauna , than the better-known E. lewisii

Gou ld , for which it has doubtless often been mistaken
,
but is sufficiently distinct

from both .

Genus AMPULLINA (Lamarck) Bowdich .

Amp
‘

tdlina Bowdich (as of Elem . Conch . ,
I , p . 31

,
1822 ; type , pl . 9, fig. 2 depressa

Ampullinopsis Conrad , Am . Jour. Conch . ,
I
, p . 27 , 1865; sole example , A . mississippisnsis Conrad ,

Vicksburgian.

Megatylotus Fischer, Man . de Conchyl . , p . 766, 1885; type , Natica crassatina Lam . , lower Miocene .

AmauropsisMarch , App. Rink ’s Gmenland , p . 79, 1857 ; type,
Natica helicoides Johnston ; Arctic Man . ,

p . 127 , No. 66 , 1875.

fLupia Conrad , Am . Jour. Conch .
, I , p . 27 , 1865; type , Ampullaria perovata Conrad , Claibornian.

Globu lar J . de C . Sowerby , in Index , Min . Conch . , VI , p . 246 , 1835; notGlobulus Schumacher, 1817 .

Euspira (sp .) Desor and Agassiz , Min. Conch . , German ed . , p . 320, 1842 ; type , N . labellata Lamarck .

Globu laria Swainson , Malac .
,
p . 345

,
1840 ; first and only figured species, Ampul laria cigarstina Lam . ,

Eocene ; new name forGlobu lus Sowerby , not Schumacher.

Crommium Cossmann , Cat. Illustr.
,
111, p . 177 , 1888; type, Ampullina willemsti Deshayes , Eocene ;

section Of Ampu llina.

Amauropsella (Bayle MS. ) Ghelot, Bull . Soc . Geol . de France , 3d ser. , XI I I , p . 202 , 1885; type , Natica

Amaurellina Fischer, Man. de Conchyl . , p . 766 , 1885; =Amauropsella C11elot.

fAmauropsina (Bayle MS.) Ghelot, Bull . Soc . Geol . de France , 3d ser. , XIII , p . 203 , 1885; type , Natica

canaliculata Lam . , Eocene.

The genus Ampullina was indicated by Lamarck as early as 1804 , and men

tioned in the vernacu lar by him in lectures , and by other authors, but, so far as I
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have been able to discover, the first publication of the name in Latin is by Lamarck
’
s

pupil, Bowdich , in 1822 . The type is figured but not specifically named ; it is
probably A . depressa and certainly not A . sigaretina , which is usually cited as the
type . Both, however , belong to the genus.

Conrad ’s Ampullinopsis was proposed for the American analogue or variety
of Natica crassatina Lamarck , thus long preceding Fischer

’
s Megatylotus, based on

the European form of the same type.

Lupia Conrad differs from Amauropsis MOrch (which has nothing to do with
Amoura of the Pyram idellidae) by having the suture not channeled ; otherwise
they are extremely similar. Amouropsella and Amaurellina are based on a fossi l
which

,
by Deshayes

’

s figures , is merely a heavy, thick-shelled Amauropsis.

Whi le Agassiz later included some Ampullinas in his Euspira, his original two
species appear to belong to Lunatic , but none of them agrees wi th his diagnosis, in
which he says all the species known to him are “ links gewunden .

”
Globularia

Swainson seems tobe a synonym of Ampullina ,
or separated only by slight characters .

AM PU LL INA (AM PU LLINOPSIS) M ISSISSIPPIEN SIS Conrad .

Ampu llinopsis mississippiensis Conrad , Am . Jour. Conch . , I , p. 27 , 1865; Vicksburgian.

Natica mississippiensis Conrad , Jour. Acad . Nat. Sci . Philadelphia, 2d ser.
,
I
, p . 114 , pl . 11, fig. 10 , 1848.

Ampullina crassalina var. mississippimsis Dall . , Trans . W agner Inst.
,
III , p . 375, 1892 ; Harriman

A laska Exped .
,
IV

,
p . 110

,
1904 .

Natica inezana (ex parte) Conrad , Pacific R . R . Repte. , VII , p . 195
,
1857 .

Oligocene of Astoria , Oreg. ; George Gibbs , U . S . Nat. Mus. 3575; Miocene ( i)
of the Santa Ynez Mountains, California , Antisell, 12359a ; also from the Oligocene
of Port Blakely, opposite Seattle , on Puget Sound , Washington, collected by Lan
dis ; and on A laska Peninsu la , at Chichagof Bay, Palache.

The specimens are too poorly preserved to enable a close comparison to be
made

,
and exhibit more or less variation , especially in the height of the spire , but

they are referred with much confidence to the American analogue or variety Of the
European A . crassatina Lamarck , of which in theWagner Institute memoir I have
already given a discussion .

For the benefit of students and to supplement Conrad ’

s very short original
description

,
I have prepared a new diagnosis from the above specimens .

Shell moderately large , thick and heavy , with about seven whorls ; spire ele
vated for the genus , the whorls rounded , except for a narrow tabu lation in front of
the suture , which is more or less carinated at the anterior border , and in the young,
is Often gently rounded into the normal curve of the whorl ; surfac e smooth , except
for more or less conspicuous incremental lines and nearly microscopic spiral striula
tions which may or may not be distributed over the whole whorl ; base rounded ;
umbilicus large , more or less filled with a solid callus , defective in all the specimens ;
aperture ovate , the outer lip thick , more or less attenuated to a thin simple edge
leavi ng a flaring impression on internal casts as if the lip had been slightly reflected ;
inner lip more or less coated with a smooth callus. A ltitude

,
51 to 64 mm . maxi

mum diameter, 42 to 46 mm . ; altitude of spire exclusive of last whorl , 13 to 22 mm .

A young specimen has an altitude of 13 mm . and a maximum diameter of abou t
10 mm .
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Subgenus AMAUROPSIS Mbrch.

AMPULL IN A (AM AUROPSIS) OREGON EN SIS Dell, n . sp.

Pl . 111 , fig . 7 .

Shell
.

elevated
,
thin

,
with a narrowly channeled suture and about five whorls ;

apex rather blunt
,
whorls evenly rounded, recalling some Of the species of Campeloma;

surface smooth , almost polished , with one or two resting stages , indicated by Slight
axial ridges, on the las t whorl ; base rounded , wrth apparently no umbilical chink ;
aperture rounded , margin slightly Oblique and somewhat thickened . Al titude

,

mm . ; maximum diameter, mm .

Miocene of COOS Bay, Oregon ,
purchased from B . H. Cammen ; U. S . Nat. Mus.

107780.

The single specimen is almost decorticated , but enough Of the outer layer
remains to indicate the character of the surface and the channel in front Of the
suture . On the decorticated surface there are traces of spiral striae in the basal
region, but they may not have been visible on the uneroded surface . The speci
men has been bored by a carnivorous gasteropod , probably a Natica ,

showing that
it can not have been a fresh-water shell . It somewhat recalls the recent Green
landic species of Amouropsis, but is a larger shell , and is proportionately much
more elevated than A . purpurea Dall , the only recent species of the northwest coast.

Genus SINUM Bolten

Catinus lactis Klein , Ostrac , p . 19, 1753 ; not binomial .
A uris reneris (anonymous) , Mus. Calonnianum , p . 20

,
1797 ; sole example , Helix haliotidea Linné ; Han

ley, Shells of Lin . , p . 390 , pl . 4 , fig. 7 , 1855.

Sinum Bolten ,
Mus . Boltenianum , p . 14 , 1798; first species , Helix haliotoidea Gmelin , Syst.

Nat.
, 3663 , 1792 , ex parte .

Sigaretus Lamarck , Prodrome , p . 77
,
1799; Helix haliotoidea (Linné) ; not of H. and A . Adams, 1853 .

Cryptostoma Blainville , Suppl . Edinb . Encycl . , 1817 ; Malac .
,
I
,
p . 467 , 1825; type , C. leachii Blv. ,

Op . cit.
, II , pl . 42 , fig. Sigaretus Lamarck .

Cryptostmnus Blainville , Bull . Soc . Philom . , p . 120 , 1818; Sigaretus Lamarck .

CatinusH. and A . Adams
, Gen . Rec . Moll . , I , p . 212

,
1853 ; not of Oken , 1815, C. leachii Blainville cited .

Rayncvallia Ponzi (ubi fide Tryon , Struct. Syst. Conch .
,
1883 .

Sigaretus Dall , Trans . W agner Inst. , II I , p . 378
,
1892.

There is no question that Bolten ’

s name is prior and must supplant the later
but more familiar name of Lamarck based on the same type .

The genus is fully developed by the middle Eocene and is represented by
characteristic species in the Claibornian and subsequent Tertiary horizons

,
as

well as the existing fauna .

SIN UM SCOPULOSUM Conrad .

Pl . Iv,
fig. 10 ; PI. v , fig. 8.

Sigaretus scopu losus Conrad , Geol . U . S. Expl . Exp .
, appendix , p . 727, pl . 19, figs . 6 , 6a, only , 1849.

Catinus scopu losus Conrad , Am . Jour. Conch .
, I , p . 151 , 1865.

S inum scopu losum Meek , Smithsonian Check] . Miocene Fos . N . Am .
, p . 32, 1864 ; Gabb , Pal . California,

11
,
p . 114 , 1868.

f Sinum planicostum Gabb ,
Pal . California, II , pp . 49, 78, pl . 14 , fig. 6 , 1868.
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Shell of moderate size
,
Obconic

,
solid

,
of three or more rapidly enlarging whorls ;

las t whorl much the largest ; nucleus minute, of one whorl, smooth ; aperture ample ,
oblique, at angle of 45

°
to the vertical of the axis ; suture distinct , appressed ; sur

face sculptured with narrow straplike spirals (about three to 1 mm .) separated by
narrow channe led sulci

,
and crossed by more or less evident incremental lines ;

base and periphery rounded ; base excavated behind the gyrate pillar lip , but not
showing any umbilical chink

,
SO far as can be determined ; outer lip simple ; body

with no marked callosity . A ltitude , about 24 mm . ; maximum diameter
,
25 mm .

Miocene of COOS Bay,
Oregon , purchased from B . H . Camman ; U . S. Nat. Mus .

153913 . A lso from the United States Exploring Expedition , Conrad
’

s type
,
col

lected from the M iocene of Astoria by J . D . Dana, U . S. Nat. Mus. 3553 . A lso ( i)
not rare in the Pliocene of San Fernando, Cal . , according to Gabb (S. planicostum) .

There is sufficient variation in the specimens examined to suggest the identity
of Gabb ’

s planicostum with Conrad
’
s species , from which it seems to differ only by

a somewhat more elevated spire .

Superfam ily RHIPIDOGLOSSA .

Family TURBINIDZE .

Genus ASTRE A Bolten

Turbo Linné , ex parte , Syst. Nat.
, ed . 10 , 1758.

Sol (anonymous) , Mus. Calonnianum , p . 27
,
1797 ; first identifiable species , Trochus tuber Linné .

Astraea Bolten ,
Mus . Boltenianum , p . 79, 1798; first species , Trochus imperialis Gmelin ; not A straea of

Lamarck , 1801 .

Astralium Link , Beschr . Rostock Samml . , p . 135, 1807 ; sole identifiable species , Tu rbo calcar (L .)
Gmelin ; Chemnitz , Conch . Cab . , V , pl . 174 , figs. 1718- 1720 .

Imperator Montfort, Conch . Syst .
, I I , p . 198, 1810 ; type ,

Trochus imperialisGmelin ; Gray , Fig. Moll .

An .
,
IV ,
p . 88, 1850 .

Colour Montfort , Conch . Syst .
,
II

,
p . 134

,
1810 ; type, Turbo calcar Linné .

Calcar Schumacher, Essai , p . 193 , 1817 ; sect. a
, type , Trochus longispina Lamarck ; sect. fl, type , Turbo

calcar Gmelin ; Gray , Fig. Moll . An .
, IV , p . 87 , 1850 .

Bolma Risso,
Hist. Nat. Eur. Merid .

, IV ,
p . 117 1826 ; Turbo rugosus Gmelin .

Cyclocantha Swainson , Malac .
, p . 348, 1840 ; type , Trochus stellariaGmelin .

Canthorbis Swainson ,
Malac .

,
p . 349, 1840 ; Trochus imperialis Gmelin .

Tubicanthus Swainson , Malac .
,
p . 349, 1840 ; first species , Turbo r ugosus Gmelin , but Gray , in 184

selects the fourth , Trochus cookii s ulcatus Mart.

Uranilla Gray , Fig. Moll . An .
, IV , p . 87 1850 ; first species , U. oliraccus Gray .

Pomau lax Gray, Fig. Moll . An . , IV , p . 87
,
1850 ; Trochus undosus Gray .

Guildj ordia Gray , Fig. Moll . An .
,
IV , p . 87 , 1850 ; Trochus gu i ldfordiar Gray .

Pachypoma Gray , Fig. Moll . An .
,
IV ,
p . 88, 1850 ; Trorhus inaqualis Martyn .

I/ithopoma Gray , Fig. Moll . An .
,
IV ,
p . 88, 1850 ; Trochus tuber Linné . .

The large group of Turbinidts which has been designated Of late as A stralium

had an earlier name in A strasa Bolten . Link
,
who had no scruples in regard to

altering other people
’
s names

, gives as a synonym of his A stral ium the designation
A straea Bolten ,

from which a little later Fischer eliminated Xenophora. Withou t
attempting to marshal the subgenera of A straea. on this occasion

,
we may take up

the only one of them which is so far known to be represented in the Tertiary of

Oregon.
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Subgenus PACHYPOMA Gray.

A STIU EA (PA C IIY P OM A ) PREOU RSO R Dall , n . sp.

Pl . V I , figs . 5, 6 .

Shell small for the group, solid , depressed , with about four or five whorls ; apex
decollated in the types ; upper surface of the whorls flattish, with a deep su lcus
near the periphery which is formed by a stout

,
rounded

,
slightly undu lated cord

having a wide , shallow su lcus on the basal side also ; the suture is laid directly under
this cord ; upper surface of the whorls scu lptured with about 30 stout Oblique
rounded ribs with subequal shallow interspaces

,
the ribs crossed close behind the

suture by three or four obscure su lci , faintly nodu lating them ,
the outermost su lcus

is the deepest, and nearly cuts off the distal end of the ribs ; the surface is also
marked by well-defined incremental lines ; base flattish, with five Strong conspicu

ously nodulous cords with deep narrower interspaces ; umbilical region callous,
smooth

,
concave

,
with a peripheral ridge ; columella arcuate , callous, pearly, with

a thin layer of callus on the body
,
ou ter lip simple . A ltitude

,
25 mm . ; maximum

d iameter
,
35mm .

Miocene of Coos Bay, Oregon ,
purchased from B . H . Camman ; U. S . N at. Mus.

153919.

This Species recalls P . inasquale Martyn
,
of the Pleistocene and recent fauna

in the same region , but is smaller and proportionately less elevated
,
with a more

impressed umbilical region ,
which the aspect of the fossil indicates may have been

in life of a dark or reddish color, instead of white as in the later species .

A STRE A (PA C IIYPOM A ) I NE QUA LE Martyn .

Trochus inzqualis Martyn ,
Univ . Conch .

,
1
, pl. 31 , table, 1784 ; not of Gmelin ,

1793 .

Sol dcradiatus (anonymous ) , Mus . Calonnianum ,
p . 27

, NO . 485
,
1797 ; nude name .

Trochus gibberosus Pfeiffer, Krit. Regist . Mart . (
‘

hemn . Conch . Cab .
,
p . 102

,
1840 ; after Chemnitz , X ,

p . 286 , vignette 23 , A , B .

Tr'ochus diadematus Valenciennes , Voy. Venus , Zool . , pl . 3 , fig. 2
,
1846 (probably Pomaulaa'

undosus
,

fide Carpenter) .
Trochus ochraceus Philippi , Z eitschr. f . Mal . , 111 , p . 101 , NO . 16 , 1846 .

Pachypoma gibberosum Carpenter, Rept. Brit. Assoc . for 1863 , pp . 627 , 651 , 1864 .

Astralium (Pachypoma) inaquale Pilsbry, in Tryon , Man . Conch .
,
X , p . 244 , pl . 57 figs . 51

, 52, 1888.

Pachypoma ina
'

qualc Dall , Proc . U . S. Nat. Mus .
,
XV

,
p . 199

, pl . 19
,
figs . 4

,
5; pl . 23 , figs . 1

, 5, 1892 ;

var. depressum Dal] , pl . 23 , fig. 3 ; A r nold , Pal . and Strat. San Pedro,
p . 231

,
1903 .

Pleistocene of Santa Barbara and San Pedro
,
California

,
Williamson

,
A rnold ;

fragments in the Pleistocene conglomerate of Fossil Rock , Coos Bay,
Oregon , Dall.

FromPachypoma precu rsor the variety depressum Dall is distinguished by its
larger size and the Spiral su lci on the m iddle of the whorl which cut the Obliquei
ribs but leave unsulcate the ends of the ribs near either su ture .

The recent shell Occurs from Catalina Island northward to British Columbia,
where it is abundant in the vicinity Of Vancouver Island . The smooth white
opercu la are transported to many parts of the coast

,
where they are inlaid in

wooden articles by the Indians as a favorite ornament . It also occurs sem ifossil
in the prehistoric shell heaps.
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Fam ily TROCHIDZE .

Genus TEGU
'

LA Lesson.

Tegula Lesson,
Illustr. de Zoologie, livr . 17 , pl . 51 , no pagination on text, 1834 ; type , T. penis-serpentis

Mawe elegans Lesson , loc .

TegulaH. and A . Adams, Gen . Rec . Moll .
, I , p . 426 , 1854 .

Tegula (elegans) was described in the unpaginated text of livraison 17
,
Of Les

son ’
s Illustrations, which appeared in 1834 , though the series began in the winter

Of 1831—32 . As it is the older name , if Tegu la and Uhlorostoma are related sub

generically , as seems to be the case , the rule is that the older name shall be borne
by the genus and the newer by the subgenus concerned . Hence Chlorostoma
must take subgeneric rank under Tegu la as the genus.

Subgenus CHLOROSTOMA Swainson

Chlorostoma Swainson , Malac.
, p . 350

,
1840; first species , Trochus argyrostomus Gmelin .

Omphalius Philippi , Z eitschr. f . Malac . ,
IV , p . 21

, 1847 ; type , Troclms nigerrimus Gmelin .

Phorcus A . Adams, Proc . Zool . Soc . London for 1851 , p . 156 ; not Of Risso, 1826 .

Neomphalius Fischer, Man . de Conchyl . , p . 821 , 1885; new name for Omphalius Philippi , not Omphalia
DeHaan ,

1825.

According to Pilsbry,
in his painstaking monograph of the Trochidm,

the pas
sage from Chlorostoma into the forms called Omphalius is so gradual , and the

characters overlap in so many instances, that no strict line of demarcation can be
drawn between them . The typical Chlorostoma is characteristic at the present
day Of the faunas Of Japan , the west coas t of America, and the Antillean region .

It is not, therefore , remarkable that we shou ld find it represented among the

faunas Of the West American Tertiary.

Gray“ notes that the animal Of Tegu la is deprived of frontal lappets between
the tentacles , and probably they are rudimentary . In Chlorostoma (f unsbralc )
they are reduced to small smooth-edged quadrate appendages to the inner bases
Of the tentacles. In the shell commonly known as Phorcus pulligo Martyn they
are

,
however

,
Of good size

,
though hardly meeting in the median line . This form

has also no circumscribing rib or keel in the umbilical region , and a peculiar large
funnel-shaped umbilicus . These differences seem to mark the species Off

'

from
the other members Of the genus and to be at least of sectional value . Phorcus

was proposed for a very different trochoid shell by Risso and hence is not available
for this section

,
which requires a new name . Promartynia is suggested as appro

pris te . P . pu lligo is known as a fossil from the Pleistocene of San Pedro and San
Diego , and abounds in the living state from San Pedro to A laska

,
being particu

larly numerous in British Columbia, but so far it has not been detected in the

Oregonian Pleistocene . It has the upper part Of the pillar peculiarly excavated
by a wide su lcus and passing almost imperceptibly into the basal margin of the

aperture , the usual tooth or truncation of the pillar being reduced to a mere trace
,

or in some individuals wholly absent .

0 Proc. Zool. Soc. London , 1856 , p. 44.



https://www.forgottenbooks.com/join


96 THE M IOCEN E or ASTORIA AN D coos BAY , OREGON .

Turcica
,
which

,
in the absence Of fu ll data

,
was regarded as probably a subdi

vision Of Calliostoma ,
proves to be more closely related to Margari tes than to any

other genus at present discriminated . Eutrochus Adams was based on a small
Australasian shell which had already formed the foundation Of Swainson ’s genus
A stele, and for the umbilicate Calliostomas I proposed to revive Conrad ’s name
Leiotrochus , based on a small umbilicate fossil species of the Maryland Miocene .

CA LL IOSTOMA CAMM A N I Dell
,
n . sp.

PI. 11
,
figs . 8

,
9.

Shell thin
,
depressed-conic

,
Of about four whorls ; upper surface Of the whorls

wi th three strong, rounded revolving cords with wider interspaces , the channel
between the posterior and the next anterior cord wider than the others ; the third
cord somewhat more prominent than the others , so that it forms the periphery of
the whorl ; below it , separated by a pronounced sulcus , is a similar but less prom i
nent cord which forms the margin of the basal surface and on which the suture is
laid ; base flattish with several hardly raised flattened spiral bands

,
a stronger, more

or less nodulous one surrounding the umbilical area , which is whi te with a depressed
callous surface bounded by a rounded ridge ; the pillar smooth , arcuate , ending in a
blunt point beyond which the basal lip is thin and simple ; upper surface wi th faint
oblique incremental lines hardly interrupting the general smoothness ; ou ter lip thin ,
sharp , produced at its upper term ination along the whorl and crenulated by the
spiral scu lpture

,
aperture wider than high , pearly within , a thin wash of callus on

the body ; nucleus decollate in the type ; there is a faint depression behind the pillar ,
but the shell is imperforate . A ltitude Of decollate type

,
15mm . ; maximum diam

eter
,
25 mm .

Miocene Of Coos Bay
,
Oregon ,

purchased from B . H . Camman ; U. S. Nat. Mus .

107776 .

This strongly spirally scu lptured species recalls the more acu te and elevated
0 . virginicum of Conrad , from the Virginia M iogene . In its scu lpture it resembles
Chlorostoma stantoni Dall

,
Of the Empire formation Of COOS Bay

,
but can readily be

discriminated .

Genus TURCICA A . Adams.

Tu rcica A . Adams , Proc . Zool . Soc . London ,
for 1854 , p . 37 ; type , T. mon i lifera A . Adams, op . cit.

, pl . 27

fig. 1 .

Ptychostylis Gabb , Proc . Cali fom ia Acad . Sci .
, II I , p . 187

,
1865; type ,

P . cafi
'

ca Gab b ; figured in

Pal . California, I I , pl . 3 , fig. 27
,
1866 .

fPa '

rinia H. and A . Adams
, Gen . Rec . Moll .

,
I , p . 419

,
1858; type , P . angu lifera Adams .

Thalotia Cooper, 1867 , not Tbalotia Gray , 1847 .

The typical species Of Turcica has not been accessible
,
but an exam ination of

T. imperialis A . Adams
,
a closely related species

,
shows that it has a jaw ; a radu lar

appendages laterally wide , flouncelike , with finely papillose edge but no elongated
cirrhi anywhere ; the lappets between the tentacles with nearly entire margins not
qu ite meeting in themesial line ; the tentacles long , with the eyes on separate pedun
cles ou tside Of them ; the opercu lum mu ltispiral . These characteristics

,
taken with

those Of the shell
,
seem sufficient to establish the group as a genus .
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The Pcrrinia of Adams has an internally lirate aperture and probably belongs
elsewhere , the pseudolirations seen in thin species Of Turcica being mere reflections
of the external sculpture.

T. monilifera A . Adams is a very different shell from Trochus moniliferus Of

Lamarck
,
the type Of the section or subgenus Lischlceia of Fischer.

T. cafi
r
ea Gabb is not uncommon in the Pleistocene Of southern California . It

was referred to Thalotia by Cooper , but the type of Thalotia belongs to a perfectly
distinct group .

TUROIOA GABBI Dell
,
11 . sp.

Pl . Iv,
fig. 5; Pl . VI , fig. 11 .

Shell thin
,
pearly

,
elevated , conic , with more than four ample whorls ; apex

decollate ; whorls sculptured with (on the upper whorls five) subequal , low ,
rounded

cords with wider smooth interspaces, the peripheral cord and the one in front Of it
somewhat stronger than the others ; suture slightly constricted ; base with similar
but more closely set and smaller revolving cords , with subequal interspaces ; umbil
ical region imperforate , callous, smooth ; pillar with two strong rounded knobs ;
basal and outer lip thin , simple ; a thin wash of callus on the body. A ltitude

, 30

mm . ; maximum diameter
,
25mm .

Miocene Of Coos Bay , Oregon, purchased from B . H . Camman ; U. S . Nat. Mus .

153968. Also noted In the upper Miocene at station 4073 , south of Fossil Point , by
W. H . Dall.

This species is the precursor Of T. caj eu Gabb, a species both Pliocene and recent
on the coast of California . It is more elevated and the sculpture Of the Oregon
fossil is much simpler than that Of its successor . Though the type specimen is very
badly preserved

,
its main characters are fortunately quite evident and unm istakable .

Genus MARGARITES leach .

Margarita Leach , Thompson ’
s Ann . Phil . , XIV , p . 202

,
1819 (not of Leach , Zool . Misc. , I , p . 107 ,

Rose
’
s Voy. App.

,
p . 59, 1819; Broderip and Sowerby, Zool . Jour.

, IV , p . 363 , 1828; Sowerby, Mal .

Mag.
, I , p , 23 , 1838; Dall , Blake Report, Gastr.

, p . 274 , 1889; Pilsbry, Man . Conch .
, XI , p . 285, 1889;

type , If . helicina Fabr.

Margarites (Leach , MS.) Gray , Ann . Mag. Nat. Hist.
, XX , p . 268, 1847 ; M011. Gt. Brit.

,
pp . 147

, 197,

1852, Helix margarita Montagu , pl . 9, fig. 7 ; Dall , Trans . W agner Inst. , III , p . 406 , 1892.

Eumargarita Fischer, Man . de Conchyl . , p . 825, 1885.

Margaritopsis Thiele , Nachrbl . d . d . Mal . Ges.
,
1906 , p . 15, footnote ; type , Margaritafrislci Krause.

Valvatella Smith , Proc . Mal . Soc . London ,
111

, p . 206 , 1899 not Valvatclla Gray , 1857 .

If we disregard the antarctic forms , the North Pacific species Of the group com
monly known as Margarita are divisible on the shell characters into four perfectly
recognizable groups , besides which it is probable that anatomical exam ination will
develop characters perm itting still further division . Margarita being preoccupied
by its own sponsor , we must accept his amended form Of Margarites, which is the
earliest subsequent name , and divide the genus as follows :

Subgenus Margarites s. 8. Type ,
M . helicinaFabricius . Shell polished , depressed , smooth , few-whorled .

Chiefly boreal .

Subgenus Papi llaria Dall , nov . Type , M . pupi lla Gould . Shell dull , trochiform , unicolor, strongly

spirally striated , sometimes radiately ribbed , and with more numerous whorls. Chiefly temperate

3735 1— N O. 59— 09— 7
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Section Liru laria Dall , nov . Type , M . lir ulata Cpr. Shell small , dul l-surfaced , with variable color pat
terns, spirally strongly, and axially delicately sculptured . Tropical and warm temperate waters.

Section Cidarina Dali , nov . Type ,
M . cidaris A . Ads. Shell large , whitish , unicolor, with strong

spiral sculpture sharply nodose , the umbilicus closed by a reflexed layer Of callus , the suture chan
neled . Deep waters of the west coast of North America.

Eumargarita, is an exact synonym of Margarites; Margaritopsis is based on

minor differences of the radu la , perhaps of sectional value ; Valvutella was proposed
by Gray for an undescribed and unfigured species from Greenland

,
having an imper

forate axis and lamellose periostracum , perhaps a Torellia , but seemingly not identi
fiable. At any rate Margarites has ten years priority .

I regard Solariella ,
Machseroplax , and their near allies as constituting a distinct

genus .

MARGAR ITE S (L IRUL ARIA ) CONDON I Dall
,
n . sp.

P1. VI , figs . 7 , 8.

Shell small
,
turbinate

,
with abou t five whorls ; nucleus small

,
defective in the

specimens ; subsequent whorls narrowly subtabulate near the suture, rounded above
and below ; axial sculpture Of fine, not crowded threads, which cover most of the sur
face

,
beingmost conspicuous in the sulci, but to a greater or less extent modifying or

nodulating the raised spiral sculpture also ; on the last whorl between the suture and
umbilicus the surface is sculptured with abou t ten strong spiral threads

,
Of which the

previous whorls Show four or five ; the thread in front Of the suture is small and
nodulous the next one, forming the boundary of the tabulation, is stronger than any
Of those succeeding, except at the umbilicus , where the cords increase in size and are
conspicuously nodu lous the umbilicus is little or not at all perforate

,
the specimens

not being decisive on that point ; aperture subcircular, ou ter lip simple, inner lip arc
uate , thin ; body with a marked callus which extends over the umbilical region and
may,

in a perfectly adul t specimen
,
almost or entirely close the umbilical chink base

roundly convex . A ltitude of larger specimen, mm . ; max imum diameter
,
13

M iocene of COOS Bay , Oregon ,
purchased from B . H . Camman ; U. S. Nat. Mus .

153922 .

This species is abou t the size Of M . papilla Gou ld , of the recent fauna , but by the
characteris tics Of scu lpture

,
etc .

,
it seems more nearly related to the group of M .

lirulata Carpenter. The latter is composed of rather small species
,
so

,
if the present

one may be regarded as ancestral , the recent forms have sadly degenerated in the
matter of size .

The species is named in honor of the late Thomas Condon
,
professor in the uni

versity at Eugene, Oreg.
,
who was the first to point out the evolu tionary succession in

our fossil horses , and whose material formed the basis of much research by others
,

owing to his unselfish liberality to his coworkers in the same line of investigation .

Genus TURCICULA Dali .

Turcicu la Dali , Bull Mus . Comp . Zool . , IX , p . 42
,
1881 ; type , Margarita (Turcicula) imperialis Dali ; op.

cit.
,
XVII I , p . 376 , pl . 22, figs . 1

,
1a, June , 1889; Pilsbry, Man . Conch .

,
XI

,
p . 330

,
1889; Dali , Bull .

37 , U . 8. Nat. Mus . , p . 162 , pl . 22 , figs. 1 , Is ,
1889.
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Oligocene of Restoration Point , Puget Sound , Washington , opposite Seattle, at
station 4071 , Arnold ; U. S . Nat. Mus . 110448.

Difl
'

ers from the next species in proportions , in its simpler and less nodose scu lp
ture, and in its compressed peri phery .

TURCICULA COLUM BIA N A n . sp.

Pl . III , figs. 2
,
11 .

Shell large , thin, depressed , pearly , of abou t five whorls ; nucleus defective in the
type ; subsequent whorls with a rounded carinal ridge at the periphery which more or
less overhangs the subsequent su ture ; surface between the suture and periphery with
(on the penultimate whorl 15) oblique , axial ribs, which a little more than halfway
from the suture rise into rather sharp nodu les more or less distinctly connected by an
obscure spiral ridge ; beyond the nodules the ribs become faint and the whorl is some
what constricted between them and the carinal ridge ; other axial scu lpture of rather
prominent incremental lines ; base with abou t six obscure spiral ridges with much
wider interspaces

,
the inner three less prominent and closer together, leaving a smooth

space in the umbilical region ; here there is a smooth callus with the center depressed
and the periphery thickened and slightly raised ; pillar smooth, arcuate outer and
basal lips

,
in the type , thin , sharp , simple ; a thin wash of callus on the body . Alti

tude of shell
,
37 mm . ; maximum diameter, 50 mm .

Eocene of Rock Creek, Columbia County, Oregon , J. S . Diller ; U. S . Nat. Mus .

107397 .

This fine species carries the genus back to the Eocene . As might be expected,
perhaps, the Oregonian fossil most nearly resembles the Californian T. bairdii

,
but is

larger, stronger , more coarsely scu lptured and less elevated . T. santamwam

Arnold from the Oligocene San Lorenzo formation in the Santa Cruzdistrict of
California, is intermediate in form between T. columbiam and T. bairdii . It is
still somewhat wider and more depressed in form than the recent shell , but resembles
the latter in form and size much more nearly than it does the Eocene species .

Class PELECYPODA .

Order PRIONODESMACEA .

Suborder FOLIOBRANCHIATA .

Superfamily SOLENOMYACEA .

Family SOLENOMYACID/E .

Genus SOLEMYA a Lamarck .

SolemyaLamarck , Anim . s. Vert.
, V , p . 488, 1818; S australis and S . meditm '

ama cited .

Solcm
'

mya Bowdich , E lem . (
‘

onch I I , pp . 8
,
40

,
1822 ; S . australis, pl . 2

,
fig. 17 , selected as type.

SolemyaFerussac , Tableau Syst.
, p . xliv ,

1822 ; Blainvi lle , Man. Mal .
, I , p . 570, 1825; S . australis fig

ured as type . Risso, Hist. Nat. Eur. Merid . , IV ,
p . 372 , 1826 .

aThevagaries oi spelling intowhich weare plunged if weallowtheright toreform any supposed barbarous spelling arewell
illustrated in the synonymyof th is genus . I am firmlyoi theopinion that , with theexceptionoi errors of the press. no altera
tionsof any kind should be allowed unless the name involves acontradiction in terms , which is an extremely rare occurrence.

Theannoyancewhichmaybecaused toacompetent Latinist bythe recognitionof a barbarism is of less importance than the
fixityof names once given publication.
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Solenomya Menke, Synopsis , ed . 2
, p . S .meditcmmcaLam .

Stephanopus Scacchi , Osserv . Zool . , p . 3 , 1833 ; S . meditcmmca Lam .

Solenymia Swainson , Malac . , pp . 366 , 317 , 1840 ; S . madam -
anonLam .

SOLEMY A VE NTRICOSA Conrad .

SolemyaventricosaConrad , Geol . U . S. Expl . Exp . , p . 723 , pl . 17 , figs. 7 , 8, 1849.

Donor ? prota ta Conrad , Geol . U . S. Expl . Exp. , p . 723 , pl . 17 , fig. 9, 1849.

Selena protezta Conrad , Am . Jour . Conch .
, I , p . 152, 1865.

Plectosolen protests Meek,
Check] . Miocene Fos . N . Am . , No. 242 , p . 9

, 1866 .

8016 11 (Hypogella) proteztaGabb ,
Pal . California, II , p . 89, 1868.

Madam -
a patu la Gabb , Pal . California ,

II , p . 89, 1868; notof Carpenter.

M iocene of Astoria
,
Oreg.

,
J. D . Dana ; U . S . Nat. Mus . 3486

,
3567

,
and 3613 .

Types of the ExploringExpedition , figured as above stated .

Conrad ’s Danae: protemta was based on an imperfect internal cast of a young
specimen of Solemya, doubtless the same species as the larger and better-preserved
specimens obtained simu ltaneously at the same locality . The original specimen
(No. 36 13 ) is still preserved .

The imperfect condition of the specimens prevents any very close comparisons
with other species , but it is worthy of note that a species attaining nearly as large
size as the fossil is a member of the recent fauna of the adjacent coast in deep water.
It was described by me under the name Solemya johnsoni , and, so far as can be deter
mined

,
is of somewhat different proportions from theM iocene fossil .

Superfamily NUCULACEA .

Fam ily NUCULIDZE .

Nucula Lamarck , Prodrome , p . 87 , 1799; type , Area 11c Linné .
Nucu lana Link , Beschr. Rostock Samml . , p . 155, 1807 ; new name for N ucula Lam .

Glycymeris (pars) DaCosta,
Brit. Conch . , p . 170 , 1778; notGlycymeris Lamarck , 1799.

N ucu la Dall , Trans .Wagner Inst. , III , p . 571
,
1898.

NU CU LA TOW N SEN D! Dal] , n . nom .

Nucula cuneiformt
'

s Conrad , Am . Jour. ser.
, V , p . 432 , fig. 2 , 1848; not of Sowerby , 1837.

Miocene ofAstoria , Oreg.
,
J . K . Townsend ; U. S . Nat.Mus 3526s , J. D . Dana.

This species is represented in the National Museum by a single poorly preserved
specimen, a good deal crushed , butwith enough of the surface remaining to show that
the shell had coarse and somewhat irregular concentric narrow ridges with subequal
interspaces that are marked by fine radiating sulci , which in some places crenu late the
crests of the ridges and appear to have existed over the whole surface , but especially
in the depressions. The short end seems more abruptly truncate than in Conrad ’

s

figure, and he does not mention the radial strite , but his figured specimen (now 10 86)
seems to have been younger than the one here referred to. The shell much resembles
N . decussata Sowerby . Longitude , mm . ; altitude, mm .
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Subgenus AGILA H. and A . Adams.

AcilaH. and A . Adams , Gen . Rec . Moll . , I I , p . 545, 1858; first species, Nucula castrcm is Hinds .

This group is represented in the rocks from the Cretaceous up, and in the recent
fauna from both coasts of the northern and tropical Pacific .

NUCULA (AGILA ) CONRA D! Meek.

Pl . x11, figs. 4
,
5.

N ucu la divaricata Conrad , Am . Jour. Sci . , V ,
p . 432 , fig. 1 , 1848; Geol . U . S. Expl . Exp. , p . 723 , pl . 18,

figs. 6 , 6a, 1849; not N . divaricate Hinds, 1843 .

Nucula conradi Meek , Checkl . Miocene Fos. N . Am . , p . 27 November, 1864 ; Am. Jour. Conch . , I , p . 153 ,

1865.

Shell ovate
,
moderately convex

,
with rather inconspicuous beaks

,
the young

proportionately more elongated than the adult specimens ; beaks adj acent , slightly
recurved ; lunule and escutcheon not defined by any bounding line and at the best
obscure , especially the former, which can hardly be said to exist ; ends of the shell
rounded , the margins in the middle of the slightly impressed space usually assigned
to the escu tcheon

,
pou ting a little , base regularly arcuate , anterior dorsal slope with

a flatter but still regular arch ; surface sculptured with little—elevated radial threads
somewhat variable in coarseness

,
separated by narrow su lci these threads divaricate

from a line near the middle of the valves and in old specimens a duplication of the
divarication is frequent near the base ; nearly all the specimens obtained are filled
with a hard

,
tough matrix , so that the interior is inaccessible , but specimens from the

upper layers of the Miocene of Fossil Point have 14 posterior and 24 anterior V
shaped hinge teeth ; the irmer margins of the valves are m inutely crenate ; the chen
drophore is of moderate size and directed obliquely forward . Altitude of figured
specimen , 14 mm . ; longitude , 18mm . ; diameter , 8mm . Fu lly adu lt specimens have
a length of 20, a height of and a diameter of 12 mm .

Rather common in the Oligocene and M iocene of the Empire beds, Coos Bay ,
Oregon ,

purchased from B . H . Camman (U . S . Nat. Mus . 153952) and also collected
from the same locality by W. H . Dall (153980 ) in the upper beds of the M iocene at
Fossil Point .

The species of A cila
, being very similar, and one or more occurring in each hori

zon from the Cretaceous up, have been very puzzling and difficult to determine . The

original N . divaricata Conrad (1848, not Hinds , 1843 ) was renamed N . conradi bv

Meek in 1864 .

This is the M iocene type from Astoria
,
of which the original type specimen is in

the National Museum ,
No. 3526 . A few years later Conrad described from the

Eocene (called by him Miocene) of San Diego M ission , California , a Nucula decisa
which he figured (very badly) and afterwards united with his M iocene Astoria species .

In this he was followed by Gabb and others. None of the figures or descriptions of
this decisa are su fficient to identify the species . A fine large species from the Eocene
of Pittsburg, Oreg.

,
collected by Diller

,
was identified by me

“ with decisa . This

identification was made because of the Eocene age of both , there being usually only
one species of A cila in a single horizon . However

,
inasmuch as Conrad ’s original

0 Trans . W agner Inst . , vol. 3 , 1898, p . 573 . pl . 40 , figs . 1 , 3 .
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concentric threads ; anterior dorsum arched , the anteri or end defective ; posterior
dorsum markedly concave, with a striated

,
strongly impressed lanceolate escutcheon ,

the apposed margins prominently raised ; posterior end rostrate
,
subtruncate ,

obliquely rounded ; base arcuate scu lpture of concentric su lci obsolete on the
dorsal half of the rostrum , feebler on the sides of the valve

,
and becoming deeper

and stronger toward the basal margin ; interior inaccessible . Length of remaining
portion of valve , 23 mm . ; length from beak to posterior end , 16 mm . height , 17
mm . ; double diameter Of valve , 8mm .

From Miocene matrix inclosed as a pebble in the Pleistocene Coos conglom

erate, Fossil Point , Coos Bay , Oregon , collected by W. H. Dal] ; U. S . Nat. Mus.

153970 .

Al though an imperfect valve is all the material that has been Obtained , the
characters are so well marked that the species can readily be identified if found in
more complete condition .

The species is dedicated to MarcusWhitman , the Oregon pioneer andmissionary .

Two supposedly Miocene species were described in 1858, by Shumard , one
from 5 miles north of Salem , in the Willamette Valley , under the name of Leda
willamettensis. NO measurements were given , the description is insufi cient for

recognition , and the types are lost and were never figured . The species must be
considered unrecognizable . The other, Leda oregona Shumard , seems from the
description to be a Yoldia ,

of which impressions were found a few miles sou th of

Oregon City in Miocene sandstones .

Section CNSSTERIUM Dull. l898.

YOLD IA (CN Rs'rRRrIm ) s'rRIGA
'

rA Dall
,
n . sp.

Pl . XIV , figs . 9, 9a.

Shell thin
,
compressed , equivalve , inequ ilateral , polished ; anterior end longer,

equally arcuate above and below ,
anteriorly somewhat attenuated ; posterior end

a little shorter , subtruncate , slightly recurved , dorsal slope slightly concave , with the
apposed margins compressed and projecting in the middle of the narrow escutch

eon ; lunu le linear or nearly so ; truncate end a little concavely flexuous ; posterior
basal margin evenly convexly arcuate ; base a little prominent toward the middle ;
beaks inconspicuous, flattish , not raised above the general arch of the dorsum ;
surface smooth except for obscure incremental lines , and numerous sharp

,
slightly

elevated
,
somewhat flexuous , Oblique , distant ridges with the long slope extending

basally and the short slope abrupt and almost undercu t ; these ridges vary slightly
in indivi duals but in general cover the sides of the shell nearly to the beaks

,
and

are usually obsolete on the anterior dorsal areas and on the rostrum ; the shell gets
proportionately broader

,
vertically

,
with age. Longitude of figured specimen

, 37

mm . ; altitude ; mm . ; diameter, mm . An older but less perfect individual
measures

,
longitude , mm . altitude

,
mm . diameter

,
mm .

M iocene of Coos Bay , Oregon ,
purchased from B . H . Camman ; U. S. Nat. Mus.

153951 .

The interior being filled with hard matrix
,
the characters can not be given,

but a worn specimen indicates that there are at least 28 anterior and 22 posterior
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teeth on the hinge margin . The recent species of the Oregon coast , Y. eastford
Ball

,
is very similar but has the beaks much more anteri or

,
is a narrower shell

,
and

has the posterior ex tremity longer and less recurved . Y. scissurata Dall occurs
in the lower Pleistocene of San Pedro , Cal . it is a much smaller and proportionately
more convex shell

,
with 20 anterior and abou t 14 posterior hinge teeth. It is found

living in moderate depths from Sitka northward to the Arctic Ocean .

YOLD IA (CN ESTERIUM ) OREGON A Shumard .

Pi . xrx ,
fig. 4 .

Leda oreganoShumard , Trans. St. Louis Acad . Sci . , I , p . 121
,
1858; Gabb , Pal . California , II , p . 121 , 1868.

Nei lo oregona (Shumard) Conrad , Am . Jour . Conch .
,
I , p . 153 , 1865.

Nuculcma oregona Meek , Check] . Miocene Fos. N . Am .
, pp . 5, 27 , 1864 .

Miocene of the Willamette Valley
,
south of Oregon City , Oreg.

,
in soft yellow

and white sandstone
,
casts coated with hydrated peroxide of iron

,
Evans and Shu

mard ; similar rocks at Halls Ferry , 5) miles southwest of Salem
,
Marion County

,

Oreg.
,
and 6 miles southwest of Salem ,

A . J. Collier
,
U. S. Geol . Survey. U. S . Nat.

Mus. 110449 and 110450 .

Shumard
’
s types seem to have been lost and the shell was never figured , but

the specimens collected by Collier agree so well with Shumard
’

s description and
relative measurements that I have little doubt of their identity . It is also probable
that it is the species referred to by Gabb when he stated that he had seen specimens
of Yoldia cooperi from the Astoria Miocene.

The shell is indeed very similar to and perhaps the precursor of Y. cooperi , but

it is quite distinct specifically . In Y. cooperi the beaks are much nearer the pos
terior end Of the shell

,
which is also more narrowly attenuated . The pallial sinus

Of Y. cooperi. is large and rounded in front , reaching a little in front of the middle
of the shell ; in Y. oregom it is shorter

,
not qu ite reaching the vertical of the beak ;

oregano, has 17 posterior and 32 anterior hinge teeth , whi le in cooperi, the number
is 14 and 40

,
respectively ; the external incised scu lpture

,
so far as can be told from

the casts
,
is qu ite similar. The specimens collected by Collier measure 51 mm .

long and 26 mm . in greatest height , and were 7 or 8 mm . in diameter when the
valves were closed .

Section PORTLANDIA March.

YOLD IA (PORTL AND IA ) IMPRESSA Conrad .

Nucula impressa Conrad , Geol . U . S. Expl . Exp .
, p . 723 , pl . 18, fig. 7

, 1849.

Yoldia impressa Conrad , Am . Jour. Conch . , I , p . 154
,
1865; Arnold , Pal . and Strat. San Pedro, p . 100,

1903 .

Yoldia cooperi Gabb , Pal . California , II , pp . 59
,
103

,
1868, ex parte ; not Y. coopen

'

Gabb , Proc . Cali

fornis Acad . Sci . for 1865, p . 189.

Upper Miocene of the Empire formation
,
Coos Bay,

Oregon , W. H . Dall ; U. S.

Nat. Mus. 154013 . Miocene of the Astoria group , Astoria , Oreg.
,
J. D. Dana ;

U. S . Nat. Mus. 3490 (figured types ) , 3491 .

Gabb was entirely wrong in supposing this species to be the young of his Y.

cooperi, which does not belong even to the same section of the genus. Whether
his statement that he had seen typical Y. cooperi from the Astoria Miocene is cor
rect or not there is no means of determining at present . It does not occur among
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the collections made at that locality by the United States Geological Survey, at
any rate .

Yoldia impressa is a thin , plump shell with a sharply pointed , strongly recurved
posterior extremity . The surface is marked by incised lines in harmony with the
lines of growth , regu larly and somewhat widely spaced . Worn specimens show
more than 22 anterior and 16 posterior hinge teeth , but none exhibit the entire series .

The sharply recurved posterior tip is Often broken Off
, giving a blunt look to the

specimen
,
which might then be taken for a di fferent species . The best—preserved

specimen measures 19mm . long ; from the beaks to the end of the rostrum 10 mm . ;

height; 9 mm . diameter , mm . Other specimens reach 24 mm . in length. The

lunu le and escutcheon are sharply impressed and narrow , with their inner valve
margins pou ting a little . The concentric su lci do not extend over the umbonal
and dorsal regions .

Genus MALLETIA Desmoulins.

MA LLET IA A BRU PTA Conrad .

Nucula abrupta Conrad , Am . Jour. Sci. , 2d ser V , p . 423
,
fig. 3 , 1848.

Neilo abrupta Conrad , Am . Jour. Conch . ,
I
, p . 153 , 1865; Gabb , Pal . Cal ifornia, II , p . 122

,
1868.

Miocene of Astoria , Oreg.
,
J . K . Townsend .

I have not seen specimens of this species and the whereabou ts of the type is
unknown to me

,
but Conrad ’

s figure looks like a Malletia
,
and his referring it later

to Nei le shows that this was also his opinion . There are several recent species of
Malletia in the Puget Sound region ; the one most nearly resembling this fossil is
M . pacifica Dall , a much larger species with less prominent beaks than are shown
by Conrad ’s figure of M . abrupta .

Suborder FILIBRANCHIATA .

Superfamilv ARCACEA .

Fam ily LIMOPSIDZE .

Genus LIMOPSIS Sssso.

L IMOPSIS N ITEN S Conrad .

Pectunculus nitens Conrad , Geol . U . S. Expl . Exp . . p . 726
, pl . 18, fig. 9, 1849.

Limopsis nitens Conrad , Am . Jour. Conch I
, p . 153

, 1865; Gabb . Pal . Cal ifornia. II . p . 121. 1868.

fPectuncu lus indet. Conrad , Geol . U . S. Expl . Exp .
, p . 726 , pl . 18, fig. 11 , 1849.

fI/imops
fis foregonensis Conrad , Am. Jour. Conch .

,
I
,
p . 153

, 1865; Gabb , Pal . Cal ifornia, II , p . 121
,

1868.

Miocene of Astoria , Oreg.

,
J . D . Dana ; U . S . Nat. Mus . 3579, Conrad

’

s type .

This species is a small
,
polished

,
nearly smooth shell which exhibits radial lines

Of m inu te punctures and in well-grown specimens has some small riblets near the
basal angles . There are abou t five teeth on each side of the ligament , a short
hinge line , and somewhat Oblique valves . The valve margins appear to have been
crenate

,
at least in the adu lt stage , and the valves Show fine concentric su lci near

the basal margin externally . The length is abou t 7 mm .
,
the height mm .

, and

the diameter 3 mm .
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Obsoletely striate ; concentric sculpture of well-marked incremental lines , and,

toward the ends , with a certain number of low , irregular , feeble , concentric wrinkles .

Al titude , 37 mm . ; latitude , 39mm . diameter , 20 mm .

Miocene of COOS Bay , Oregon , purchased from B . H . Camman ; U . S. Nat. Mus .

153949a.

‘

lAstoria
,
Oreg.

,
Miocene , J . D . Dana ; U. S . Nat. Mus . 354 1 .

The specimen from Astoria is too imperfect to be certain of the species
,
but

positively belongs to this genus .

GLYGYM ERIS GABB I Dell
,
n . sp.

Pl . xI , fig. 5.

Shell large , rather thin , compressed , suborbicu lar , nearly equ ilateral ; beaks
defective , probably rather elevated , separated by a narrower ligamental area with
abou t half a dozen

o
angular su lci divaricating from the vertical of the umbones ;

dorsal slopes straight , nearly smooth
,
the posterior slope somewhat flattened ;

disk uniformly sculptured with about 34 narrow ,
flat radial ribs , separated by some

what narrower channeled interspaces , the interspaces wider and the ribs narrower
toward the ends of the shell ; concentric scu lpture of narrow , flat ridges , narrower
and closer together toward the basal m argin , but on the central part of the disk
forming with the radial ribs nearly square reticulations ; interior , as in other cases ,
filled with a refractory matrix . A ltitude of shell , 51 mm . ; latitude , 53 mm . ;

diameter , abou t 20 mm .

Miocene of Coos Bay , Oregon , purchased from B . H . Camman ; U. S. Nat. Mus .

153949b .

A Pectunculus petulas was described and
,
figured by Conrad in the report on

the geology of the Uni ted States Exploring Expedition under Wilkes . The type
is still preserved in the N ational Museum (NO . bu t Conrad afterward recog
ni zed that the fossil was merely an imperfect internal cast of a specimen Of his

Lamina acutilineata of the same report . The species shou ld therefore be expunged
from the Astoria list . Further reference to i t will be found under the head of
Phacoides acuti lineatus .

GLYCYM ERIS BARBAREN SIS Conrad .

Aminza barbm'

crwis Conrad , Pacific R . R . Repts. , VI , p . 71 , pl . 3 , fig. 11, 1857 ; not Axinara barbarm sis

Conrad , op . cit. , VII , p . 194 , pl . 6 , fig. 3 , 1857 (Rancho Triunfo, Los
Ar inasa patu la Gabb ,

ex parte , Pal . California, II , p . 102, 1868.

Coast near Santa Barbara , Cal . , Doctor Newberry ,
fide Conrad .

The two figures of G. barbarensis given by Conrad in the Pacific railroad reports
(VI and VII ) are of another type from either of the Oregon species

, and both appear
to be Eocene .

Conrad figured and described two distinct species of Glycymeri s in these reports
under one name . Both reports were written in 1856 and published in 1857 . The

date of transm ittal of the reports printed in volum e 7 is February 9, 1857 , but there
is noway known to me of determining the exact date of issue of either , as the volum e
number is inconclusive . The type of the species figured in volume 7 is preserved ,
and is a small valve (probably immature ) not agreeing with the young of G. veatchii
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Gabb , but having a strong likeness to the eastern G. staminea Conrad , of the A labama
Eocene . Curiously enough , there is attached to it a label in Doctor Antisell

’
s hand

writing, in which it is stated that the fossil is “ G. collinus Conrad
,

” a name which
appears to be unpublished .

My own surmise is that Conrad described the shell under the latter name ; but
that Doctor Antiscll

,
after receiving Conrad

’
s manuscript

,
knowing that there was a

species of the same genus in Conrad
’
s report to Doctor N ewberry of abou t the same

date
,
in the volume preceding Antisell

’
s report

,
too hastily concluded that they were

the same and altered Conrad ’s manuscript , or the proofs , to correspond to this mis
taken identification .

A t any rate , the name collinas remains available for the second G. barbarem 'is ,
which will require a new name . Only an injudicious “ lumping

” wou ld suffice to
unite this species to either of those of the Miocene .

The G. barbarensis Of A rnold ’s San Pedro monograph is not either of Conrad
’
s

species
,
but an undescribed form near G. intermedia Broderip, now living on the

coas t
,
which was too hastily uni ted by Carpenter with Conrad ’s fossil . This mis

identification had been accepted by most wri ters on West American shells until
the present time , when a carefu l review of the material shows it to be an error .

A large species from the Miocene of A laska was described by Grewingk under
the name Pectunculus kaschewarowi . This species has high and pointed beaks and
very numerous (50) flat radial ribs— more , in fact , than any other species known
from the coast . It is probably distinct from any of the others . It is 45mm . long
and 47 mm . high , with a diameter of 25mm . It is

,
according to Grewingk,

widely
distribu ted in the Tertiary of the A laska Peninsu la and the islands south of it from
Kadiak to the Shumagins .

Genus ARCA (Linné) Lamarck .

Area (L .) Lamarck , Prodrome , p . 87 , 1799; type ,
A rea new Linné .

Subgenus SCAPHARCA Gray

Scapharca Gray , Proc. Zool . Soc. London for 1847 . p . 206 ; type Area ineq uivalvis Brugu iere.

ARGA (SCAPHARCA ) DEVIN CTA Conrad .

Area dwincta Conrad , Geol . U . S. Expl . Exp .
, p . 726 , pl . 18, fig. 10 . 1849.

Anomalocardia dwincta Conrad , Am . Jour. Conch . ,
I
, p . 153 , 1865.

Oligocene of Oregon ,
from the concretions at Astoria, J. D . Dana ; U . S . Nat.

Mus . 3499.

The original figure , being made from a specimen half buried in a tough conore
tion

, gave little idea of the specific characters of the shell . I have taken the respon
sibility Of breaking up the concretion of which the type specimen was composed and
for the first time making it possible to get at the characters Of the species . It proved
to be allied to A . staminata Dall , of the Floridian upper Oligocene , a short trigonal
species with very thick shell and elevated beaks ; with abou t 30 flattish ribs with
narrower channeled interspaces, the tops Of the ribs above somewhat rippled by
incremental concentric lines, and exhibiting distally four fine radial threads on the
broad top Of each rib . The interumbonal area is moderately developed , in the type
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23 mm . long with a maximum width of 7 mm . ; its sculpture is concealed by matrix ;
the type specimen is 32 mm . in length ; if we allow 3 mm . for the decollate umbones
it is 28 mm . high , with a maximum diameter of 28 mm . The muscular scars are

small, the inner disk radially striate , the valve margins coarsely crenate, and the
shell mm . in thickness . The valves seem to have gaped a little behind .

The species is amply distinct from any of those noted from the coast Tertiary
,

and by means of the data above given can eas ily be recognized if found .

ARCA (SCAPHARCA ) M ICRODONTA Conrad .

Areamicrodomta Conrad , App . Prel . Rept. W . P. Blake , House Doc. 129
, p . 13 , July, 1855; Pacific R . R.

Repts. , V ,
p . 323 , pl . 3 , fig. 29, 1857 ; not of Gabb , 1868, nor of Osment, 1904.

Miocene of Tu lare Valley 1, California , W. P. Blake ; U. S . Nat. Mus . 1844
,

Lower Miocene or Oligocene of southern California , Arnold . Miocene of the Astoria

group , Astoria , Oreg.
,
J. D . Dana ; U . S . Nat. Mus. 3497 .

This species is fairly well figured by Conrad and is remarkable for its straight
hinge line and very anterior beaks . The type is a right valve with 26 simple rounded
ribs and somewhat wider channeled interspaces . The dorsal area is nearly as long
as the shell with six deeply cut ligamentary sulci on each valve ; the beaks are

markedly prosocaalous .

The shell is in remarkably good preservation for a Californian Miocene fossil ,
and even looks as if it might have come out of the San Pedro Pleistocene . The

specimen from Astoria is an internal cast so inequilateral as to suggest no other waste
coast species .

In Osmont’s review of the Areas of the Californian Neocene he figures and
discusses a species (which can not be identical with this) under the name of A . micro

donta. If this proves to be undescribed it may take the name of A . osmonti .”

AROA (SOAPIIA ROA ) TRIL IN EATA Conrad .

Pl . XII , figs . 1 . 2.

Area trilineate Conrad , Pacific R. R. Repts. , VI . p . 70 . pl . 2 , fig. 9. 1857 ; Pwe . Acad . Nat. Sci. Philadel

phia for 1856 , p . 3 14 , 1857 ; Osmont, Bull . Dept . Geol . Univ. Cal ifornia, IV . p . 91 (syn . pl . 4 ,

figs. 4 ,
4a—c ,

1904 .

Shell large , solid , inequilateral , very slightly inequivalve beaks small
,
rather

high , incurved , and nearer the anterior end of the shell ; separated by a long lozenge
shaped area with deeply incised ligamental furrows as figured ; dorsal line on each
side of the beaks nearly straight , from which anteriorly the margins are abruptly
rounded away ; base gently arcuate , posterior end more pointed , the dorsal margins
oblique ; sculpture of right valve of abou t 3 1 flat radial ribs, each mesially grooved ,
separated by narrower channeled interspaces and crossed by more or less conspicuous
concentric threads which are less apparent in the interspaces ; the left valve differs
by having the ribs narrower and more rounded and the mesial su lci deeper and more
channeled ; toward the anterior end the concentric sculpture on the ribs is apparently

a Osmont , V . C Bull. Dept . Geol . Un iv. California , vol . 4 , 1904 .

bOsmont , op. cit., pp. 90 , 91. pl . 8. 1188. 2a—b.
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Subgenus crmmvs Bolten.

PatinopectcnDall , Trans . W agner Inst. , III , p . 695, 1898; type, Pecten eaun
'

nusGould .

This group is particu larly charac teristic Of the Pacific coast faunas , from the

M iocene to the present day .

PEGTEN (PATINOPECTEN ) GOOSEN SIS Shumard .

Pl . XVI , figs. 2
,
2a ; Pl . XVII , fig. 3 .

Pecten coosensis Shumard , Trans. St. Louis Acad . Sci . , 1 , pt. 2 , p . 122 , 1858; Gabb , Pal . California , II ,

p . 122 , 1869.

Pecten coosaémisMeek , Smithsonian Check] . Miocene Foss , p . 3 , 1868.

Pecten (Patinopcctm ) coosens is Dal ] , Trans . W agner Inst. ,
I I I

, pt. 4 , p . 700, pl . 26 , fig. 2, 1898; Arnold ,
Tert. and Quat. Pect. California, Prof . Paper U . S. Geol . Survey No. 47 , p . 61 , pl . 6 , fig. 2 , pl . 7 ,

figs. 2 , 2a,
1906 .

Shell equilateral , nearly equivalve, slightly longer than high , the valves well com
pressed andwith smooth margins ; right valve with 29 to 3 1 prominent T-rail-shaped
ribs

,
flattened and sometimes feebly duplex above by reason Of a median sulcus

interspaces abou t equal to the ribs at the margin , narrower above , deep , and more Or
less channeled ; incremental lines close Set, rather conspicuous , surface with a few
obsolete radial striations ; ears strongly concentrically striated

,
with two to four

obsolete radial su lci ; byssal notch wide , deep , with a well-marked fasciole ; left valve
with narrower, rounded , concave-sided ribs with wider roundly concave interspaces ,
crossed by numerous sharp , moderately elevated , concentric lines ; ears subequal ,
Obsoletely radially su lcate; and rather strongly concentrically striated . A ltitude ,
110 mm . ; longitude , 1 15mm . ; longitude of hinge line , 54 mm . ; diameter , 26 mm .

Miocene of COOS Bay, Oregon ,
purchased from B . H . Camman ; U . S . Nat. Mus.

107791 ; also collected from the same locality by Shumard , Dal] Diller
,
and

others , and reported by Arnold from Benton County , Oreg.
, as collected by Dil ler.

PEGTEN (PATIN OPECTEN ) PROPATULUS Conrad .

PI. xv,
figs. Pl . XVI

,
fig. 1 .

Pecten propatulus Conrad , Geol . U . S. Expl . Exp . ,
p . 726 , pl . 18, figs. 13 , 13a, 1849; Meek

, Chockl . Mioc .

Foss. N . Am . ,
p . 26 , 1864 ; Conrad , Am . Jour . Conch . ,

I
, p . 154 , 1865; Gabb , Pal . California, II ,

p . 103 , 1869.

Pecten (Patinopccten ) propatulus Dal] , Trans . W agner Inst. ,
III , p . 699, 1898; Arnold , Tert. and Quat.

Peet. California, Prof . Paper U . S. Geol . Survey NO . 47 , p . 64 , pl . 7 , pl . 9, figs . 1 , 1a , 2 , 2a, 1906 .

M iocene Of the Astoria group , Astoria , Oreg.
, J . D . Dana ; Clallam Ba

‘y
, Fuca

Strait
,
Washington ,

Arnold ; Newport , Yaqu ina Bay , Oregon ,
Hill ; Port Simpson ,

British Columbia , in California A cad . Sci. , fide Arnold ; Griswolds , San Benito
County , Cal . , Turner and Cooper .

This species has been confounded with the recent P . caurinus Gou ld , by Carpen
ter and others

,
but is sufficiently distingu ished by its smaller size and more convex

valves
,
and by having only 15primary radial ribs.
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Subgenus PSEUDAMUSIUM Adams.

PEOTEN PEOKHAM I Gabb.

Pecten peckhami Gabb ,
Pal . California,

II , p . 59, pl . 16, figs . 19, 19a, 1868; Cooper, Seventh Ann . Rept.
California StateMin . Bureau , p . 258, 1888; Del l , Trans. Wagner Inst. ,

I II
,
p . 705

,
1898.

Pecten (Pseudamusium) peebhami Arnold ,Tert. andQuat. Pect. California, Prof . Paper, U . S. Geol . Survey,

No. 47 , p . 56 , pl . 3 , figs . 6 , 7 , 8, 1906 .

Oligocene orMiocene of the Astoria group , Astoria, Oreg.
,
J. D . Dana ; U. S. Nat.

Mus. 3575 also at various localities in Washington and California ; M iocene of Ojai
ranch , Ventura County , Cal. , Peckham ; and many other localities in California.

Superfamily MYTILACEA .

Family MYTIL IDJ
'

E .

Genus MYTILUS (Linné) Bolten.

MytilusBolten, Mus. Boltenianum , p . 157 , 1798; Lamarck , Prodrome , p . 88, 1799; cduh
'

s Linné .

MYT ILUS FicusDal] , n . sp.

Pl . IX , figs. 1 , 4 .

Shell solid , thick , subpyriform , with rather blunt apical umbones ; dorsal Slope
subarcuate, with a tendency to angulation somewhat behind the m iddle ; posterior
end ovately rounded ; base somewhat Swollen toward the middle , behind which it is
nearly straight ; spices slightly decurved ; surface sculpture of incremental lines and
coarse , wide, little-elevated , rounded wrinkles, without any radial furrows ; interior
filled with matrix . Longitude , 95mm . ; altitude , 47 mm . ; diameter , 28mm .

Miocene Of Coos Bay , Oregon , purchased from B . H . Camman U . S . Nat. Mus.

153950.

This species has many of the characteristics of the Pliocene and recent M. cali

fom icws, but is destitute of the radial sculpture found in that Species and were not the
variations of form so notorious in the Mytilidae, the single specimen found might be
said to di ffer in that respect also . The shell still retains the dark coloration charac
teristic of such species as M . edulis and californicus :

Genus MODIOLUS Lamarck .

Modiolus Lamarck , Prodrome ,
p . 87 , 1799; type, Mytilusmodiolus Linné ; Dal] , Trans. W agner Inst III

,

p . 790 , 1898; Arnold , Pa] . and Strat. San Pedro, p . 120 ,
1903 .

ModiolaLamarck , Syst. des Anim . s. Vert.
, p . 113 . 1801 .

MOD IOLU S D IREOTU S Dal] , n . sp.

P] . XI I , figs. 11 , 12.

Shell thin , elongate , covered with a brown periostracum of which the remaining
portions Show alternating zones of darker and lighter color ; umbones low,

incon

spicuous, not very close to the posterior end Of the valves , as figured ; dorsal margin
straight anteriorly , arcuate posteriorly , obliquely descending to the hinder end of the

37351— NO. 59 -09 -8
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Shell , which is bluntly rounded ; umbonal ridge broad , prom inent , extending from
the beaks to the lower posterior end of the shell , the part of the disk immediately in
front of it slightly excavated ; basal margin slightly concave , arching anteriorly
toward the subangulate anterior extrem ity, surface smooth or distally slightly con
centrically wrinkled . Longitude , 105mm . ; altitude , 40 mm. ; diameter , 26 mm .

Upper Miocene Of COOS Bay , Oregon , and also near Fossil Point , Dal] , purchased
of B . H . Camman ; U . S . Nat. Mus . 154206 and 153947 . M iocene of the As toria

group , Astoria , Oreg.
,
J. D . Dana ; U. S . Nat. Mus. 1 10451 . UpperM iocene of Santa

Cruz, Cal . 7, A rnold .

This species, wi thou t a carefu l comparison ,
wou ld be taken for M . rectus Conrad

,

of which it is doubtless the precursor. On comparison , however, it is evident that
the anterior end of M . directas is proportionately much shorter than in rectus, and the
posterior end still more so ; the fossil is not alate above like the variety flabellatus
Gould , and it is alsomore arcuate than rectus.

The As toria specimen is very young. Whether the specimens which have been
reported from various other localities should be referred to rectus or directus depends
on future scrutiny Of the material , which unfortunately on this coast is rarely so per
fectly preserved as to afford a basis for critical comparisons .

MOD IOLU S IN FLATU S Dal]
,
n . sp.

Pl . XI I , figs . 8, 9.

Shell short
,
stout , inflated , thin , externally smooth and polished

,
with traces of

concentric zones Of darker and lighter brownish coloration ; umbones low,
blunt

,
near

the anterior and of the shell as figured ; umbonal ridge inflated , distinct only on the
anterior half of the shell ; hinge line straight, abou t half as long as the shell, anterior
dorsal margin arching in to the wider, posterior, rounded end ; base very slightly con
cave

,
anterior end narrower, rounded ; sculpture only Of more or less distinct incre

mental lines ; interior brilliantly iridescent . Longitude , 48mm . ; altitude, 27 mm .

diameter, abou t 22 mm .

Miocene of Coos Bay, Oregon, purchased from B . H. Camman ; U. S. Nat.Mus.

153946 .

On comparison with a large series of specimens of M . capaa: Conrad and M
’

. for
nicatfcw Carpenter, its nearest allies on the coast , this species appears less alate and

angulate dorsally and more evenly convex anteriorly than the former. M .fom icatus
is a small species, averaging hardly more than an inch in length, and the present form
is nearly twice that size . The fossil is more bluntly rounded behind

,
and more

inflated than M . modiolus of the same length. With a general resemblance to several
of the recent forms, it differs from each of them in some essential particulars.

It may be noted here that the M . fom icatus referred to in A rnold
’
s San Pedro

memoir was probably in part young specimens of M . modiolus
,
inasmuch as his meas

urements , 54 mm . long and 30 mm . in diameter, appear too large to have been taken
from a typical specimen Offornicatus , which rarely exceeds half of those dimensions .
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Dal]
,
but is shorter and with higher beaks . The variety quadrate is a larger, more

quadrate shell with 25 to 26 low,
rounded ribs.

The largest specimen of subtenta is 19mm . high , 18mm . wide
, and 8mm . in diam

eter ; the largest specimen of the variety quadrata 28, and 18 mm . in the
respective dimensions .

The small but constant differences which Separate the recent species of this

group were also probably characteristic of the Tertiary species
,
but the condition Of

the fossils for the most part is so poor that it is difficult to recognize the discrimina
ting factors. By most of the writers on Pacific coast paleontology the species have
been indiscrim inately lumped together, with each other and with some of the recent
forms . A very carefu l comparison with the recent types indicates that none Of the
Miocene fossils can be prudently identified with either of the recent species of the
coas t .

VEN ERICA RD IA CA STOR Dal]
,
n . sp.

P] . XI , figs . 1
,
3 .

Shell robust
,
solid

,
ventri cose , thick , equivalve , inequ ilateral , with high , full ,

anteriorly recurved umbones ; lunule short , cordate , defined by a deeply impressed
line ; escutcheon linear or none ; ligament stout

,
seated on well-marked nymphs ;

scu lpture of abou t 22 feebly defined fiattish radial ribs , separated by much narrower
,

Shallow
,
unchanneled interspaces, the whole crossed by rather rude , close-set, incre

mental lines ; anterior dorsal slope shorter, excavated ; posterior longer, convexly
arcuate base evenly rounded ; interior smooth , muscular impressions somewhat
impressed ; margins with broad crenu lations corresponding to the scu lpture of the
exterior. Altitude; 27 mm . longitude , mm . maximum diameter

,
mm .

Figured specimen collected by A rnold one-sixth mile east of East Twin River
,

Clallam Coun ty , Wash . ; U. S . Nat. Mus . 153936 .

This species has much Of the oval form and elevated beaks of I subiente
,
but it

is much larger and more coarsely scu lptured , with the lunu le more deeply impressed
and the beaks more strongly prosocaalous . The characters of the interior of the
valves

,
unfortunately , are inaccessible .

Superfam ily LUCINACEA .

Fam ily LUCINIDAE.

Genus PHAOOIDES Blainvil le.

Phacoides Blainville , Man . Ma] 1 , p . 450 , 1825; type , Lucina j amaieemis Lamarck ; Dal] , Proc . U . S

Nat . Mus . ,
XXIII , NO . 1237 , p . 805

,
1901 ; Trans . W agner Inst. ,

II I , p . 1359. 1903 .

Section LUC INOMA Dal].

PHA CO IDE S A CUT IL IN EATU S Conrad .

Pl . XII , fig. 6 .

L ucinaacutilineataConrad , Geo] . U . S. Expl . Exp . , p . 723 , pl . 18, figs . 2 , 2a—b. 1849.

Pectuneulus patu lus Conrad , Geo] . I
'

. S . Exp] . Exp . , p . 726
, pl . 18, figs . 8, 8a. 1849.

Cyclas ac utih
'

neata Conrad , Am . Jour. Conch . , I , p . 153 , 1865.

Axinaea barbaremisGabb . in syn . , Pal . California ,
I I

, p . 10" 1868; not of Conrad . 1857.

Ar inzra patu laGabb , Pal . California,
I I

, p , 102, 1868.

Phacoidcs (Lucinoma) aeu tilineata (Conrad ) Dal] , Proc . U . S. Nat. Mus . , XXII I , No. 1237 p . 813 , 1901.
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Miocene Of Astoria , Oreg.
, J. D . Dana ; U. S . Nat. Mus . 3519 (types of acutilil

neata) , 3605 (type of patu lus) . M iocene (upper) of COOS Bay , Oregon , at Fossil
Point

,
W . H . Dal] ; U . S . Nat. Mus . 153976 .

The Lucina acutilineata was well figured by Conrad , and the figure at present

given is based on a younger specimen obtained at COOS Bay in the upper part of the
Empire formation . It differs specifically from Lucina borealis of northern Europe
and from L . annu lata Reeve , the recent species of the California coast , with both of
which it has Often been hastily united .

I have thought it worth while to rewrite the diagnosis of the species from the

COOS Bay specimen
,
as the original description is SO brief and unsatisfactory.

Shell thin
,
fiattish

,
suborbicular

,
equ ivalve

,
nearly equ ilateral ; beaks low,

incon

spicuous , slightly behind the middle of the valve ; valves little convex ; lunule very
small

,
narrow and short (in the figured specimen mm . long) , mostly situated on

the right valve ; sculpture , near the beaks , of fine, low,
little-elevated

,
concentric

lamellae
,
the interspaces hardly wider ; away from the beaks the interspaces become

gradually wider and the lamella more elevated
,
between the latter the surface is

sharply concentrically striated ; ligament moderately long (in the figured specimen 8
dorsal slopes nearly straight , the remainder

‘

of the margins orbicularly
rounded . Latitude of figured specimen , 23 mm . ; altitude , mm .

- diameter
,
7 .5

mm . Fu lly adult specimens reach more than twice this size .

Family DIPLODONTIDAC.

Genus DIPLODONTA Bronn

Section FElA NlElL A Dali.

DIPLODONTA (FELAN IE LLA ) PARIL IS Conrad .

Pl . XI , fig. 6 .

Loripes pm
'ilis Conrad , Am . Jour. Sci . , 2d ser.

, V . p . 432 , fig. 7
,
1848.

Mysia paralr
'

s Conrad , Am. Jour . Conch. , I , p . 153 , 1865 (not Of Conrad , 1860 or Gabb , Pal . Cal i

fornis , II . p . 100 , 1868.

Diplodonta paf ilis Dal] , Trans. Wagner Inst.
,
I II

,
p . 1182 , 1900.

Shell large , smooth , moderately thick, slightly oblique , equ ivalve , inequilateral,
with a thick brown periostracum which is sometimes preserved in the fossils ; beaks
low

,
inconspicuous , nearer the anterior end ; dorsal slopes rounded, the anterior

shorter
,
the remainder Of the margin rounded , somewhat produced below and be

hind ; surface smooth when not pitted by the pressure Of sand grains in the matrix ,
with only the scu lpture of fain t incremental lines ; valves somewhat inflated , their
interior margins smooth , hinge as usual in the genus. Altitude Of figured specimen,
24 mm . ; latitude , 24 mm . ; diameter, 10 mm .

M iocene of Coos Bay , Oregon ,
purchased from B . H . Camman ; U . S. Nat. Mus .

153930. Also from northeast of Rock Point , near the entrance of Coos Bay , at

station 2952 , collected by W. H . Dal] ; U . S . Nat. Mus . 154018. M iocene of Astoria ,
Oreg . ,

J . K . Townsend , and of Clallam Bay , Washington , Diller.
The similarity of this species to Diplodonta ace

-tints Conrad , of the Miocene of
the A tlantic Coas tal Plain ,

is very marked
,
though the species are distinguishable .

The figure of Diplodonta harfordi Anderson
“ is not unlike this species, but has a

longer and straighter hinge line , reminding one of a L imopsis .

0 Proc. California A cad . Sci ., 3d ser . , Geol . , 11, NO . 2 , 1905, p . 197.
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Family THYASIRIDJE .

Thyasira Leach , in Lamarck , Anim . s. Vert. ,
V , p . 492. 1818; type ,

Tellina flexuosa Montagu ; Dal ] ,
Proc . U . S. Nat. Mus. , XXIII . NO . 1237. p . 784 , 1901.

THYA SIRA R ISEOTA Conrad .

Venus bisccta Conrad , Geol . U . S. Expl . Exp . , p . 724 , pl . 17 , figs. 10 , 10a,
1849.

Thyat
'ira bisects Meek , Check] . M ioc. Fos. N . Am .

, p . 8, 1864 .

C‘yprina bisecta Conrad , Am . Jour. Conch .
,
I , p . 153 , 1865.

Conehocele disj unetaGabb , Pal . Cal ifornia. II , p . 28, pl . 7 , fig. 48, 1866.

Conehocele biascia Gabb , Pal . California, II , p . 99, 1868.

Thyasira bisceta Dal] , Proc. U . S. Nat. Mus XVII , pl . 26
,
figs. 2

,
5
, 1895; Proc. U . S. Nat. Mus. , XXI I I ,

NO . 1237 , p . 789, 1901 .

Miocene of As toria, J . D . Dana ; U . S . Nat. Mus . 3518 (Conrad
’
s types) and

3500 . Upper M iocene of Washington near Seattle , A rnold ; Pliocene of San Pedro ,
Cal. ; living in 69 fathoms

,
Puget Sound , near Seattle , Wash .

, Johnson .

This very remarkable shell is the largest of its fam ily , far exceeding its congeners .

Superfam ily CARDIACEA .

Fam ily CARDIIDZE .

Genus CARDIUM Linné .

Cardium (L .) Dal] , Proc . U . S. Nat. Mus.
, XXI II , No. 1214 . p . 383 , 1900 .

Subgenus CERASTODERMA Moreh .

CA RD IUM (CERA STODERMA ) COOSEN SE Dal] , n . sp .

P1. XI II , figs. 3 , 4 .

Shell rounded
,
inflated

,
moderately thick, with prominent adjacent incurved

umbones ; anterior dorsal slope short
,
with a cordate smooth polished space (repte

senting a lunule in front of them ; posterior slope longer , with an elongate , rather
narrow lanceolate escu tcheon inclosing the ligamental nymphs (in the figured speci
men mm . long) ; base and ends rounded ; surface with a well-marked polished
periostracum which is frequently preserved in the fossils ; sculpture of about 45 (44
to 49) radial ribs separated by narrower, partly channeled interspaces ; the ribs on
the anterior third of the shell are subangu lar, and the interspaces narrower

,
those

on the posterior and middle part are flatter with the interspaces wider and more
distinctly channeled ; all the ribs are crossed by more or less evident incremental
lines

,
and these are emphas ized at three or four resting stages on the disk ; the mar

gins are slightly crenu lated by the scu lpture . A ltitude , 50 mm . ; latitude , mm . ;

diameter
,

mm .
,
in the figured specimen .

M iocene of Coos Bay,
Oregon ,

purchased from B . H . Camman ; U . S . N at. Mus .

153933 .

A lthough the specimens are far from perfec t , the species can not be referred to
any previously known from the coast . The ribs are more compact

,
more num erous

,
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Superfamilv VENERACEA .

Fam ily VENERID/E .

“

Genus MACROCALLISTA Meek .

Section PARADlONE Dull, n. nom.

Chimtella Cossmann ,
Cat. Illustr I , p . 105

,
1886 ; not Chionella Swainson , Mal . , p . 335. note , 1840 .

Paradions Dall , MS. ,
1901 ; type ,

Cytherea ovalim Desh .

r

i MAcROOAIJ JSTA VE SPERTINA Conrad .

Cytherea vespertim Conrad , Am . Jour. Scr 2d ser.
, V , p . 433 , fig. 9,

1848.

Diane respertina Meek , Check] . Miocene Fos. N . Am .
, p . 10, No. 306 . 1864 , Conrad , Am . Jour . Conch .

I p . 152
,
1865.

Chione reaper
-tine Gabb ,

Pa] . California , II , p . 118, 1868.

Miocene Of Astoria , Oreg.
,
J. K . Townsend .

With the other types collected by Townsend , the present whereabouts of the
specimen on which this species was found is unknown to me, and I have seen no speci
mens from the Miocene of Oregon which could safely be referred to it .

Genus CHIONE Megerle

Section CHlONE s. s.

CHIONE BECURIS Shumard.

Pl . XI , fig. 8; Pl . XIII , figs. 9.

Venus scourie Shumard , Trans. St. Louis Acad . Sci . , I , NO . 2, p . 122 , 1858.

Chione succincta Gabb . Pal . California. I I , p . 95
,
in syn .

,
1868; not of Valenciennes , 1840 .

Shell large for the genus , heavy , equivalve , inequilateral , with elevated blunt
beaks and a short cordate , slightly impressed lunule but no well-defined escutcheon ;
scu lpture of numerous , low, narrow,

fiattish
,
subequal radiating ribs , with narrower,

shallower interspaces , crossed by low ,
irregular , less conspicuous , concentric lamellm;

the radial sculpture becomes finer on the anterior portion of the shell near the margin ,

and is Obsolete or absent on the posterior slope , though the concentric sculpture is
more regular and close set on the posterior dorsal area ; anterior slope of the valves
short

,
the vertical Of the beaks near the anterior fourth ; posterior dorsal area mark

edly flattened , sl ightly arcuate ; whole shell somewhat compressed ; hinge as usual

in the genus (See Pl . XI , fig. muscular impressions not very large , moderately
impressed ; pedal retractor scars distinct , separated from the anterior adductors and
rather deeply impressed ; pallial line with a short triangular sinus as figured ; inner
margins Of the valves finely crenu late . Longitude of adult , 77 mm ; height , 70 mm . ;

diameter, 40 mm .

Upper M iocene sandstones below the Coos conglomerate at Fossil Point , Coos
Bay

, Oregon, Dal] ; U. S . Nat. Mus . 153942 , 15397 1 , 154007 , 154022 . Also abun
dantly, from the same rocks , purchased of B . H . Camman

, and collected by Evans
,

according to Shumard . Miocene of Bogachiel River , Washington ,
Arnold .

One of the largest and finest species of the group , not intimately connected with
any of the recent species of the present fauna .

oFor a revision of the subd ivisions of th is family see Proc. U . S. N at. Mus. , XXV I . No. 1312, pp . 3353 66 .
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CHION E STALEY I Gabb.

Pl . XIII
,
fig. 6 .

i’Dosinia staleyi Gabb , Pal . California, I I . p . 24 , p] . 7 , fig. 42
,
1866 .

f Tapes staleyi Gabb , Pal . California. I I , p . 57 , pl . 16 , figs . 17 , l 7a, 1868.

Shell rounded quadrate , somewhat compressed , solid , very inequilateral , equ i
valve ; beaks low,

small , anteriorly directed ; lunu le cordate , strongly concentrically
striated

,
slightly projecting in the middle line , bounded by a deeply impressed line ;

escutcheon elongate , narrow,
lanceolate , wider on the left than on the right valve ;

posterior dOrsal slope convexly arcuate , posterior end rounded- truncate, anterior
end rounded , base moderately , evenly arcuate surface scu lptured with low,

close
set concentric lamella

,
crenate and reticulated by fine close

,
subequal

,
rounded ,

radial ribs ; the ribs have a tendency to associate in pairs and the sculpture is proba
bly normally weaker on the beaks , where in the type specimen it is worn smooth ;
interior inaccessible

,
but the inner margins are probably crenate . Longitude , 53

mm . ; altitude , 48mm . diameter
,

mm . ; altitude Of .lunule, mm .

Miocene of COOS Bay
,
Oregon ,

purchased from B . H . Camman ; U . S . Nat. Mus.

153943 . Pliocene , Russian River, Sonoma County , Cal . , Staley , fideGabb.

I am somewhat in doubt as to the identity of this shell with Gabb ’s California
fossil . The radiating riblets are coarser and laid down in pairs ; the lunule instead
of being depressed proj ects above its boundary ; the shell is also considerably larger.
Knowing the uncertainty of figures , I prefer to adept Gabb

’

s name instead of pro
posing a new one at leas t for the present . The hinge is inaccessible , but the sculp
ture and external form are like Chione. Further material which will Show the into
rior is needed to settle the question.

CHION E B ISCULPTA Dal] , n . sp.

Pl. XI , figs . 10
,
12.

Shell small
,
rounded

,
rather thick

,
with rather small , fu ll , and high beaks , inequi

lateral
,
equ ivalve lunule cordate , striated , defined by a marked sulcus ; escutcheon ,

if any
,
obscure ; posterior dorsal slope rather straight , base and ends of the shell

evenly rounded ; sculpture of concentric ridges , a few of which in the m iddle Of the
disk are more prom inent and wider than the others

,
which become Obsolete toward

the base ; these ridges are crossed and more or less reticulated by small , rounded ,
radial

,
subequal , rather close-set ribs which are more conspicuous in the interspaces

between the ridges ; the beak in the type specimen is worn smooth , butwas probably
originally sculptured ; hinge with three radiating cardinal teeth, the anterior smallest ;
there are no indications of lateral teeth ; internal margins of the valve coarsely feebly
crenulate muscular scars strongly impressed ; pallial line distinct , deeply impressed
with a small triangular sinus not reaching the m iddle of the shell. Longitude , 45
mm . altitude , 42 mm double diameter of the valve

,
3 1 mm .

Miocene of COOS Bay
, Oregon ,

purchased from B . H . Camman ; U. S. Nat. Mus.

15394 1 .

Of this Species only a single right valve was obtained , but in very perfect con
dition nearly free from matrix . The peculiar combination of flattish ripples on the
external disk, with a fine peripheral reticulation ,

is seldom seen.
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Genus VENUS (L.) Lamarck .

Section VENUS s. s.

VENU S PARAPODEMA Dal] . n . sp.

P1. XI , fig. 11 ; P] . XII I , fig. 1 .

Shell small for the genus , subtriangu lar , equivalve , inequ ilateral , the anterior
end shorter ; beaks rather elevated , full , anteriorly directed Over a deeply immessed

,

concentrically striated
,
cordate lunu le ; anterior slope short

,
excavated ; posterior

slope arcuate ,
slightly flattened

,
with no defined lunule ligament strong, deep

seated ; base roundly arcuate ; sculpture of numerous
,
flattish , crowded coneen

tric low waves or ri dges , slightly less prominent in the middle Of the disk and be

coming obsolete Ou the posterior slope ; when eroded , riblike radial structure of the
shell is often developed

,
but the surface

,
when intact

,
has no radial sculpture ;

interior inaccessible . Longitude , 59 mm . ; altitude , 53 mm . ; diameter, 33 mm .

M iocene of COOS Bay , Oregon ,
purchased Of B . H . Camman

,
U . S . Nat. Mus .

143944 ; also as pebbles in the COOS conglomerate , W . H . Dal] ; U. S . Nat. Mus .

153979.

This species recalls V. kennicottii Dal] , of the recent fauna , in size and form
,

but the concentric ripples of the fossil contrast strongly with the thin ,
Sharp lamellae

of the recent Shell . As in other Veneridae
,
erosion of the shell substance reveals a

radial internal structure which is invisible when the original surface is intact . It
is decidedly more trigonal than V. lamellifera Conrad and cou ld hardly be mistaken
for it even when the latter has lost its lamellae by wear . W

'

hat appears to be a
cas t of V. parapodema was found on the west shore of Bering River , Controller Bay
district

,
A laska

,
a quarter of a m ile below Green ’s cabin

,
in a hard M iocene shale

,

by Mr. Madden
,
of the United States Geological Survey ; U . S . Nat. Mus . 43 18.

The Venus perlaminosa Conrad , not rare in the Pleistocene of San ta Barbara ,
Cal .

,
is a true Venus , and,

like the rare recent V. kennieottii Dal] , di ffers from all
the eas tern species of the genus in the Obsolescence of the rough area Of the hinge ,

which is the distinguishing character of the group . In l
'

. stimpsom
'

. Gould , of

Japan
,
this feature seems to have wholly disappeared in the adult .

lVEN US EN SIFERA Dal] , n . nom .

Venus Iamellifera Conrad , Geol . U . S. Expl . Exp .
, p . 724 , pl . 17

, figs. 12 , 12a, 1849; not V. lamellg
'

fcra
Conrad , Jour. A cad . Nat. Sci . Philadelphia, VI I , p . pl . 19, fig. 19

,
1837 .

Venus lam llrfera Conrad , Am . Jour. Conch I , p . 152 , 1865.

Chione succineta (pars) Gabb ,
Pal . California,

11 , p . 95, 1868; not of Valenciennes , 1840 .

Miocene of the Astori a beds , Astoria, Oreg.
, J . D . Dana ; U . S . Nat. Mus .

(type) , 36 1 1 .

Conrad ’s specific name Of 1849 had been previously used for another Shell in
1837 , so it is necessary to rename it .

The lamellae were very profuse , and projected 2 or 3 mm . from the surface of
the valve

,
which was finely closely radiately threaded between them . The h inge

is inaccessible , but I Should not be surprised if the shell proved to be a Chionewhen
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specimen Of this species . V. bremllineata and angustifrons were founded on types
which are still In the National Museum and of whose identity there can be no doubt.
Samidomus gi bbosus Is merely a rather large specimen Of this species

,
and

,
as the

hinge was unknown to Gabb
,
was referred to Sawidomus at a venture .

Before taking leave of the Veneridae it may be noted that the Tapes diversum

from the Pleistocene of Santa Barbara
,
Cal .

,
figured by Conrad in the Pacific

railroad reports (V ,
pl . 4

,
figs. 3 1 , 3 1a

—b
,
1856 ) is a typical specimen of Paphia

(Protothaca) staminea Conrad , 1837 . The type is NO . 1847 , U. S. Nat. Mus .

The Miocene “
Tapes montana

” Conrad (Pacific R . R . Repts .
, VII , p . 192 , pl.

5, figs . 3—5, 1857) is apparently a typical Paphia ,
U. S. Nat. Mus . 13321 .

Saxicava abmpta Conrad (Pacific R . R . Repte.
,
V

,
p . 324 , not figured ) , from

the type (U. S . Nat. Mus . is a specimen of Petricola earditoides Conrad
,
1837 ,

which has grown in the boring of a pholad . The latter name Of course takes
precedence . The S. abrupta appears to be a Pleistocene shell.

Superfami]y TELLINACEA .

Family TELLIN ID/E .

Genus TELLINA Linné.

Tellina Linné , Syst. Nat, . ed . 10 , p . 674 , 1758; Lamarck , Prodrome , p . 1799
,
type T. virgata Linné ;

Dal] , Proc. U . S. Nat. Mus. XXII I , No. 1210, p . 289, 1900 .

TELL IN A OREGON EN SIS Conrad .

Tellina oregonensis Conrad , Am . Jour. Sci . , 2d mm, V , p . 432, fig. 5, 1848; Am . Jour. Conch .
, I , p . 152,

1865.

Macoma nasuta Gabb , Pal . California, 11 , p , 95, in syn.
,
1868; not of Conrad , 1837 .

Miocene of the Astoria group , Astoria , Oreg.
, J . K . Townsend ; and of Clallam

Bay
,
Washington , Diller ; U. S . Nat. Mus . 110458.

Recalls in its general appearance and fine concentric striation T. gcorgiana

Dal]
,
Of the recent A tlantic coas t fauna .

TELL IN A EUGEN IA Dal] , n . sp.

Pl . XIX ,
fig. 3 .

Shell narrow
,
elongate , with an attenuate obliquely truncate rostrum ,

the
surface finely concentrically striate near the margin and with the posterior dorsal
area with more elevated concentric lamellae; valves nearly equilateral , beaks low,

dorsal slopes subequal,anterior end rounded , posterior attenuate and subtruncate ;
base nearly straight . Length , 55mm . height , 25mm . ; semidiameter Of east, 3 mm .

Miocene Of Smith ’s quarry
,
Eugene , Oreg.

,
C . A .White ; U . S . Nat. Mus . 110459.

Much more narrowly rostrate than the following species and recalling T. cumingi

Hanley
,
Of the recent fauna , in its profile .

TELL IN A A RAGON IA Dal] , n . sp.

Pl . XIV ,
fig. 3.

Shel l elongate , compressed , subequilateral , slightly inequivalve ; beaks low,

slightly behind the middle Of the shell ; right valve a little flatter than the other,
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with the rostrated posterior part Of the shell somewhat bent to the right ; dorsal
slopes subequally oblique , the anterior slightly arcuate , the posteri or slightly exca

vated ligament strongon strong nymphs abou t (in the type ) 15 mm . long ; posterior
end subrostrate , bluntly poin ted below ,

with an Obscure ridge from the beak forming
on the right valve a narrow dorsal area ; anterior end evenly rounded , base gently
arcuate ; surface smooth , finely concentricallygrooved , with wider , flattish interspaces,
the scu lpture strongest in front . Interior inaccessible for the most part but with no
indication of any internal umbonal rib . Longitude, 62 mm . ; latitude , 32 mm . ;

diameter 12 mm .

Miocene of Coos Bay , Oregon , purchased Of B . H . Camman ,
U. S . Nat. Mus.

153940 .

This species recalls T. oregonensis Conrad , from the Astoria Miocene , but is more
equ ilateral and larger, and shows no indications of the umbonal radial rib mentioned
and figured by Conrad . The species is related to T. bodegens is Hinds , of the recent
fauna

,
which has been also reported from the Pleistocene of California , and to T.

em crataConrad , which is , however , much more inequilateral and more slender .

TELL IN A EM A CERATA Conrad .

Tellina emacerata Conrad , Geol . U . S. Expl . Exp .
, p . 725, pl . 18. fig ..4 , 1849; Am . Jour. Conch . , I , p . 152 ,

1865.

Tellina bodegensis Gabb , Pal . California, I I . p . 92, in syn .
, 1868; not ofHinds, Voy. Sulph . ,

Zool . , p . 67.

1845.

Miocene of Astoria , Oreg.
,
J. D . Dana .

The type of this species is no longer among the specimens in the National
Museum . The figure looks as if the species m ight be an A ngu lus , but, in an absence
of any knowledge of the hinge , it seems best to leave it where Conrad placed it .

Subgenus MOERELLA Fischer .

TELLIN A (MOERE LLAYORRUTA Conrad .

Tellina f obruta Conrad , Am . Jour. Sci 2d ser V ,
p . 432 , fig. 6 . 1848; Am . Jour. Conch . , I , p . 152 , 1865.

Miocene of As toria , Oreg.
,
J. K . Townsend .

The type Of this species is lost or at least its whereabouts is unknown ,
and the

following species does not agree well enough with Conrad
’

s figure to be identified with
his species without further evidence .

TELLIN A (MOERELLA ) NUCU LA N A Dal]
,
n . sp.

Pl . XVII I , fig. 2 .

Shell small , subtrigonal , thin ,
compressed , very inequilateral , the beaks nearer

the posterior end , which is obliquely truncate , dorsally compressed and very Short ;
anterior end longer, rounded , base and dorsal slope subequally rounded ; outer surface
nearly smooth , with faint concentric sculpture in harmony with the incremental
lines ; internal surface polished , muscu lar impressions Obscure . Length , mm . ;

height , mm . diameter
,

mm .

Miocene of Astoria, Oreg.
,
J. D . Dana ; U . S . Nat. Mus. 3529a.
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The above species
,
which recalls the recent T. salmonea of the coast

,
was found

in breaking up some Of the extraneous rock attached to some of Dana ’s specimens .

It is much more trigonal than Conrad
’

s figure of T. obruta ,
and has much the same

outline as Pseph'id'ia walls of the recent fauna .

Subgenus ANGULUS Megerle.

TELL IN A (AN GU LU S ) A LBARIA Conrad .

Tellina atbaria Conrad , Geol . U . S. Expl . Exp . . p . 725. p] . 18. fig. 5, 1849; Am . Jour. Conch .
, I , p . 152

,

1865; Gabb , Pal . California,
I I

, p . 117 , 1868; not T. alban
'

a Conrad , Am . Jour. Conch .
, I , p . 138, pl . 11 ,

fig. 7
, 1865.

Miocene of Astoria , Oreg.
,
J. D . Dana ; U. S . Nat. Mus. 36 14 (type ) , 36 15, and

This species is abundant in the concretions , though the hinge is always inacces
sible . It has much the aspect externally Of A ngulus buttoni , of the recent Californian
fauna

, but does not possess the thickened anterior rib which characterizes that
species.

It is probable that there is more than one species of A ngulus in this fauna , but
the poor condi tion of the fossils and the impossibility Of clearing the hinge from adhe
rent rock make carefu l and exact comparisons impracticable .

There are two species described by Conrad , very briefly and without measure
ments

,
from the Astoria group , which have never been figured and Of which the where

abouts Of the type specimens is unknown . These are Tellina bitruncata and T.

nasuta Conrad (1849, not T. nasuta Conrad , afterward renamed T. subnasuta

(Conrad , These forms
,
under the circumstances

,
can not be identified ; even

the genus is and must remain uncertain . It is probable that they should be finally
expunged from our catalogues .

Genus MACOMA Leach.

MA COMA AROTATA Conrad .

Tellina arctataConrad , Geol . U . S. Expl . Exp . , p . 725, pl . 18, figs . 3 . 3a , 1849; Am . Jour. Conch I , p . 152
,

1865.

Macoma arctata Gabb , Pa] . California,
II . p . 118, 1868.

Miocene of Astoria , Oreg.
, J. D . Dana ; U . S. Nat. Mus . 3481 , Conrad

’

s types .

This species recalls M . elongate Hanley , from the recent Panamic fauna , but has
the posterior extremity broader and less angu lated . I have seen only Conrad ’

s types .

The species was not obtained at Coos Bay , and it is possible that it belongs in the
Oligocene rather than theMiocene con tingent of the Astoria concretions .

Conrad ’

s Tellina congesta from the Monterey (Miocene ) shale of California ,
though poorly preserved , also appears to be a Macoma , recallingMacoma leptonoidea
Dal]

,
from the recent fauna , but a smaller shell .

MA COM A CA LCAREA Gmelin .

P1. XIV , fig. 8.

Tellina ealcarea Gmelin , Syst. Nat. , VI , p . 3236 , No. 38, 1792 .

Macoma calcarea Dal] , Proc . U . S. Nat. Mus. , XXI I I , p . 299. 1900 .

Macoma tenera Leach , 1819, and Tellina sabulosa Spengler, 1798.
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ured, and of which the type is lost ; notwithstanding this , he named the latter Tellina
subm ata in 1865. Neither is it the same as Conrad ’s T. oregonens is, as supposed by
Gabb in 1868.

MA COM A A STORI Dal] , n. sp.

Pl . XIV , figs . 1, 11.

Shell suboval , nearly equilateral , slightly inequivalve , subrostrate , with the pos
terior extremity bent to the right ; valves thin , moderately convex , the right val've
slightly less SO than the left ; beaks low, adjacent , nearly medial ; anterior dorsal
slope arcuate , anterior end evenly rounded ; posterior direct , posterior end bluntly
pointed ; base nearlv evenly arcuate ; surface smooth except for more or less
impressed incremental lines somewhat zonally distributed ; an Obscure fold in each
valve

,
near the margin , borders a posterior dorsal area ; interior inaccessible . Lon

gitude, 50 mm . ; altitude , 35 mm . ; diameter, 14 mm . The height of the original
specimen of fig. 11 is 44 mm .

Miocene Of Coos Bay , Oregon , purchased from B . H . Camman ; U. S . Nat. Mus .

153937 and 153939. Also from upper M iocene sandstones of Fossil Point
,
Coos Bay

,

W. H . Dal] , 153978.

The larger specimen represented by fig. 11 was at first regarded as a variety or
distinct species , but more careful study shows that the difference of ou tline on the
posterior Slope is due to erosion .

M . calcarea is a narrower species and proportionally more attenuated behind ;
M . edentula Broderip and Sowerbx , which comes nearest to M . astori

,
is a more

inflated and inequ ilateral Species , the beaks being nearer the posterior end Of the
shell

,
while In M . nasuta they are farther awav and the valves are more conspic

uously flexuous .

MACOMA MOLIN AN A Dal] , II . sp.

Pl . XIV ,
fig. 12 .

Shell of moderate Size , rather inflated , thin , nearly equivalve , not quite equi
lateral, the posterior end subrostrate and bent to the right ; beaks small

, low ; ante
rior and longer, rounded in front , rather swollen ; posterior end compressed, the
dorsal margin rapidly descending to the narrow subtruncate termination ; an
obscure ridge , more evident on the right valve , bounds a narrow posterior dorsal
area ; ligament short ; surface smooth or polished

,
sculptured only by irregularly

distributed fine concentric striations in harmony with the incremental lines ; hinge
normal, the pallial sinus extending a little In front of the m iddle of the disk , rounded ,
not ris ing above the equator of the disk ; muscular impressions large and distinct ; a
rather strong radial concave flexure behind the rostrum. Longitude of internal cast ,
40 mm . ; altitude , mm . diameter

,
14 mm .

Collected from the sandstones at Millers Beach
,
by W. H . Dal] ;

U . S . Nat. Mus . 154088.

This species recalls M . inflatula Dal] , from A laska, but is a much larger shell ; it
is more flexuous and more wedge-shaped than M . nasuta

,
having the anterior part

considerably inflated , while the pallial line is quite different from that of nasuta.
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MA COM A sp. indet .

A smal l Macoma is represented bv an impression collected by Dana at Astoria
,

which seems to be different from any above referred to ; but the specimen does not
afford data for a recognizable description , and I put it as ide until further information
can be had in regard to the species .

Superfam ily SOLENACEA .

Family SOLEN IDZE.

Genus SOLEN (Linné ) Scopoli .

Solen (L .) Scopoli , Dal] , Trans . W agner Inst.
, III , p . 949, 1900 .

Section PLECTOSOLEN Conrad.

Pleetosolm Conrad , Am . Jour . Conch .

,
II

, p . 103
,
1866 : Fischer, Man . Conchyl . , p . 1111 , 1887 , selects

Solen anguetus Deshayes , from Conrad ’s list, as type .

Plectosolcn protes ters Conrad , from the Miocene of Astoria, proves from an ex

amination of the type specimen to be the internal cast of a young Solemya.

SOLEN (PLECTOSOL EN ) CURTU S Conrad .

Solen cnrtus Conrad , Am . Jour. Sci . , 2d ser.
, V , p . 433 , fig. 14 , 1848.

Pleetosolen curtus Conrad , Check] . Eoc . Fos. N . Am . , p . 8, NO. 239, 1866 .

Evan
'

s curtus Meek heckl . Miocene Fos . N . Am . , p . 12 , No. 416 , 1864 ; Conrad , Am . Jour. Conch . , I , p .

152, 1865; Gabb , Pal . California, II , p . 116 , 1868.

Miocene Of As toria , Oreg.

,
J . K . Townsend .

The whereabou ts of the type Of this species is unknown to me
,
and I am obliged

to rely entirely on Conrad ’s figure for comparisons.

SOLEN (PLEGTOSOLEN GURTUS var . i) CON RADI Dal] , n . sp.

Pl . XII , figs. 7 , 10.

Shell short , thin , wide , the extremi ties subequal in width ; beaks term inal ,
ligament about one-fifth of the length ; dorsal margin slightly arcuate , compressed
and slightly pouting ; posterior end truncate , gaping, with the angles rounded ; base
slightly arcuate ; anterior end wi th the margins slightly thickened and expanded ,
obliquely truncate , the valve perceptibly constricted just behind the margin ; sur

face smooth except for lines of growth , polished ; hinge normal ; pallial sinus rather
shallow and irregular in form . Length of figured specimen

,
56 mm . Length of

fu ll-grown individual , 70 mm . ; width , 18mm . ; diameter, 11 mm .

Miocene of Coos Bay , Oregon ,
purchased from B . H . Cammen

,
U . S . Nat. Mus .

153934 . Also from Clallam Bay, Washington ,
in the Miocene shales

, Arnold and
Dil ler.

This form differs from Conrad ’s figure of S . curtus by being decidedly
straighter , by the greater sharpness of the anterior bas al angle , and by the presence
Of a distinctly marked dorsal area behind .the hinge .

37351 -No. 59— 09 — 9
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It is possible that these differences may be due to the draftsman , but the dif
ference of locality being taken into account , it seems more prudent for the present
to regard the shells as distinct . So much confusion has been caused hitherto in
Pacific coas t paleontology by confounding difl

'

erent things together that I am dis

posed to err
,
if at all

,
on the side of caution in this regard .

Superfam ily MACTRACEA .

Family MACTRIDZE.

Genus SCHIZOTHE RUS Conrad.

p todon Conrad , Jour. Acad . Nat. Sci . Philadelphia, VI I , p . 235
,
1837 ; sole example . Lutraria nut

tallii Conrad , op. cit. Pl . XVIII , fig. 1 ; not Cryptodon Turton , 1822.

fl ew Gray , Ann . Mag. Nat. Hist.
, January , 1853 , p . 42 ; not Tram W alckenaer, Araehnida, 1833 .

Schizothsrrus Conrad , Proc . Acad . Nat. Sci . Philadelphia, VI , 1852 , p . 199
,
1853 .

Trams Dal] , Trans. W agner Inst. ,
III

,
p . 885, 1898.

Gray ’
s

.

generic name preceded that of Conrad by abou t four weeks , but was
itself preoccupied in zoology .

Sonrzom n rm s PAJ AROA N U S Conrad .

Venus pajarOana Conrad , Pacific R . R . Repts .
,
VII

, pt. 1 , p . 192
,
P1. IV , figs. 1 , 2 , 1857 , Meek , Smith

aonian check] . Miocene fos. N . Am .
, p . 9, 1864 .

M iocene of Pajaro River , Santa Cruz County , Cal . , Conrad . Miocene of the
Empire formation , Coos Bay , Oreg. ; purchased from B . I ] . Camman , one specimen .

U . S . Nat. Mus . 1539293 .

The specimen from COOS Bay was m ixed with a number of specimens of Spisula
albaria and at first , since the hinge was inaccessible, was not discriminated from
them . TO Dr . Ralph Arnold is due the recognition Of Conrad ’s poorly figured
species, of which better specimens , showing the hinge characters , were obtained
by him in Santa Cruz County . It has a general resemblance to Spisula clbaria,

but is more inequ ilateral , gapes slightly behind , and has the typical hinge of

Schizothaerus .

Genus SPISULA Gray.

Spisu la (Gray ) Dal i , Trans. Wagner Inst.
,
I II , p . 878, 1898.

Subgenus HEMIMACTRA Swainson

Section MACTROMERIS Conrad.

Although the details of the hinge are inaccessible in the following species
,
their

similarity to recent species of the same region (which can be accurately determined )
is so great that it is wi th much confidence I refer them to their probable subdivision
of the genus .

SPISULA (HEM IM A CTBA ) A LBA RIA Conrad.

P] . X , fig. 1.

Mactra albaria Conrad , Am . Jour . Sci . , 2d ser. , V ,
p . 432 , fig. 4

,
1848; Am . Jour. Conch . , I , p . 152, 1865;

Meek , Check] . Miocene Fos. N . Am . , p . 11, NO . 362 , 1864 .

Standella planu lataGabb , Pal . California , II , p . 91 , in syn . , 1868; not of Conrad , 1837 .
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MUL IN IA OREGON EN SIS Dal ]
,
n . sp.

Pl . Ix , figs. 2 , 3 ; P1. XI II , fig. 5.

Shell solid
,
heavy

,
rude

,
elevated

,
much higher than long, with very prominent

incurved beaks , equ ivalve , inequilateral ; beaks full , rounded , anteriorly recurved
,

without any distinctlv marked lunu le or escutcheon surface wi th heavy
,
rude

,

irregu lar , concentric waves or incremental thickenings ; dorsal margins rapidly
declining, basal margin nearly straight ; surface in front of the beaks deeply con
cave ; interior margins of the valve smooth

,
hinge heavy with a relatively large

chondrophore or ligamental pit. Altitude
,
45 mm . ; latitude , 35 mm . ; diameter ,

50 mm .

Miocene of COOS Bay , Oregon , purchased from B . H . Camman ; U. S. Nat. Mus .

153927 and 153977 .

This remarkably coarse and elevated species seems to be not uncommon in the
sandstones . One valve was found by me in the upper portion of the series under
the Coos conglomerate at Fossil Point , Coos Bay. No species with similar charac
te rs is known to succeed it in the Pliocene or recent faunas.

Superfam ily MYACEA .

Family MYACIDAC.

Genus MYA (Linné) Lamarck .

Mya (L . ) Lamarck , Prodrome , p . 83 . 1799: type , M . truncata L Dal] . Trans. W agner Inst . ,

1898; not Mya Modeer, 1793 .

C
'
hama Da Costa, ex parte , Brit. Conch . , p . 232 , 1778; not of Linné , 1758.

MYA TRUN CATA Linné .

Mya tmneata Linné , Syst. Nat. , ed . 10, p . 670 , 1758; Dal] , Trans . W agner Inst. , III , p . 857 , 1898.

Mya praeeisa Gould , Proc . Boston Soc . Nat. Hist . ,
III , p . 215, 1850 ; M011. U . S. Expl . Exp . , p . 585, fig.

498, 1852 .

M iocene of Coos Bay
,
Oregon , purchased of B . H . Cammen ; U . S . Nat. Mus .

153956 . Miocene of A laska on the Peninsula and the islands of Unga and Kadiak,
and the Aleu tians , Grewingk. Pleistocene of the boreal regions generally . L iving
from Puget Sound northward and westward to the Arctic seas and northern Japan .

Several well-preserved specimens were obtained from Mr. Camman ,
but the

species does not appear to be common .

Genus CRYPTOMYA Conrad.

Spham
'

lh Conrad , Jour. Acad . Nat. Sci . Philadelphia, VII , p . 234
,
1837 .

Cryptomya Conrad , Proc . Acad . Nat. Sci . Phi ladelphia, IV , p . 121 , 1848; type , S . coli/am iss Conrad , Jour .

Acad . Nat. Sci . Philadelphia, VII , pl . 17 , fig . 11 , 1837 ; Dal] , Thane. W agner Inst. , III , p . 859, 1898.

CBYPTOMYA OREGO N E N SIS Dal] , n . sp.

Pl . XI , fig. 4 .

Shell small
,
thin , subequilateral , moderately inequivalve ; beaks low,

subcentral,
adjacent ; right valve slightly larger ; dorsal slopes subequal , the posterior slightly
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compressed and subangular , the anterior evenly declining to the rounded anterior
margin ; posterior end bluntly rounded , base evenly arcuate ; surface rude , the only
scu lpture being the irregular, more or less marked , concentric , incremental lines ;
interior mostly inaccessible

,
the hinge apparently typ ical , but very heavy and strong

for the size of the shell . Longitude , 22 mm . ; altitude , 15 mm . ; diameter , 8mm .

M iocene of Coos Bay, Oregon ,
purchased of B . H . Camman; U. S . Nat. Mus.

A lso from the upper part of M iocene sandstone , under the Coos conglom
crate

,
at Fossil Point

,
collected byW. H . Dal]

,
153984 .

This species appears to be not uncommon . Its most striking characteristic is
its subrhombic shape , the recent 0 . californica being of nearly the shape in miniature
of Mya arenaria , and the G. ovalis Conrad

,
from the Tertiary of Monterey County , Cal . ,

having the beaks more posterior and the anterior half of the valves conspicuously
expanded

,
vertically

,
compared with the part behind the beaks . I do not agree

with Gabb ’s opinion that G. ovalis should be considered a synonym Of 0 . californica ,

if any dependence is to be placed on Conrad
’
s figure of 1856 .

Fam ily SAX ICAVIDJE .

Genus PANOPEA Menard.

Panopea Menard , Ann . du Museum , Paris, IX , p . 135, 1807 ; Dell . Trans . W agner Inst. , I II , p . 827 , 1898.

Glycimert
'

s Lamarck , 1799, H. and A . Adams, 1856 , and Gray , 1857 ; not of Da Costs , 1778, Lamarck . 1801 ,
nor Schumacher, 1817 .

PA N OPEA ESTRELLA N A Conrad .

Mya abrupta Conrad , Geol . U . S. Expl . Exp . , p . 723 , pl . 17 , fig. 5, 1849; not Panopea abrupta Deshayes,
1843 .

Glycimeris estrcllana Conrad , Pacific R . R . Repts . , VII , p . 194 , pl . 7 , fig. 5, 1857 .

Hyeimm
’

s abrupta Conrad , Am . Jour. Conch .
,
I , p . 152 , 1865.

Glycimcris generosaGabb , Pa] . California, II , p . 90 , in syn . , 1868; notofGould , 1850 .

Miocene of Astoria, Oreg.
,
J . D . Dana ; U . S . Nat. Mus . 3479, 3608 (type) ; also

by J. K . Townsend . M iocene of the EstrellaValley , California ,
13320 , Conrad

’
s type .

A smaller, more equilateral , and more slender species than Gou ld
’
s recent shell .

Genus PANOMYA Gray .

Panomya Gray , Fig . Moll . An . ,
V

,
p . 29, 1857 ; type , P . norvegica Spengler : Dal] , Trans . W agner Inst . ,

III , p . 832 , 1898.

PA NOM YA (AMPLA var . i ) CHRYSIS Dal] , nov .

P] . XI , fig. 7

Shell of moderate size
,
rude , rather thin , inequilateral , equivalve , gaping in

front and more widely behind ; beaks slightly anterior , with two obscure ridges, one
extending vertically , the other from the beak to the basal posterior angle , separated
by a shallow,

ill-defined constriction ; dorsal slopes subequally oblique , the anterior
shorter ; the anterior end obliquely subtruncate and widely gaping ; base nearly
straight ; valves convex , compressed a little near the base ; hinge teeth obsolete ;
pallial impressions as usual in the genus , broken up irregularly as figured . Longitude
of shell , 51 mm ; width , 38 mm . ; diameter, 23 mm .
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M iocene beds of Goldwashers Gulley , Coos Bay , Oregon ,
collected by Dal] ; U. S .

Nat. Mus. 154093 . A lso in the upper Purisima formation , Santa Cruz district , Cali
fornis , fide Arnold .

This species recalls P . nor'vegica Spengler , of the recent fauna, but is less cylin
drical and does not gape as widely . The hinge does not appear to differ from that of
P . ample Dal] , the recent A laskan species

,
but is only partially visible . The external

surface is visible only in some small areas
,
but has all the characters of P . ampla ,

from which the valves differ in being thin , instead of enormously thickened , and in
wanting the conspicuous anterior oblique truncation of the living species.

Superfamily ADESMACEA .

Fam ily PHOLADIDZE.

Genus PBOLADIDEA Goodall .

Section PENITELLA Vslena
'

enses.

PHOLA D IDEA PEN ITA Conrad .

Pholas penita Conrad , Jour. Aca
'd . Nat. Sci . Philadelphia, V II , p . 237 , pl . 18, fig . 7 , 1837 .

Pholas coneamerata Deshayes , Mag. de Zool . , Guerin , pl . 17 and text, 1840 .

Pcm
'

tella Conradt
' Valenciennes , P] . Voy. Venus, p] . 24 , fig. 1

,
1846 .

Pholadidea penita Carpenter, Rept. Brit. Assoc . for 1863 , p . 637 , 1864 ; Dal] , Trans. Wagner Inst . , 111,

p . 819, 1898; Arnold , Pal . and Strat. San Pedro, p . 184 . 1903 .

Penitella penttaGabb , Pal . California , I I , p . 88, 1868.

Miocene of Coos Bay , Oregon , purchased of B . II . Camman ; U. S . Nat. Mus .

153957 . Pleistocene of California at Santa Barbara
, Gabb. L iving from Santa

Barbara northward to the A leu tian Islands, Dal] ; Bering Island , Stejneger.

In following Gabb, who united Penitella spelza Conrad , with P . penita ,
in the

Wagner Institu te Transactions , “ I was m isled . On inspection of Conrad ’

s type
from the Pleistocene of San Pedro,

it appears identical with P . ovoidea Gou ld , 1851 ,
a name which has Several years ’ precedence .

P . ovoidea can be distingu ished from P . penita by being much shorter and more
ovoid behind the lateral su lcus , and by the vacant space between the umbonal plate
and the umbo ,

whereas in P . penita the plate is closely appressed to the umbo.

Fam ily TEREDIN IDZE .

Genus XYLOTRYA Leach .

Xylotrya (Leach MS . ) Gray , Proc . Zool . Soc . L ondon for 1847 , p . 188 ; type ,
Teredo bipalmulata Lamarck ,

H. and A . Adams
,
Gen . Rec . Moll . , I I , p . 333 , 1856 ; Gray . Fig. Moll . An . , V , p . 28, 1857 .

Banh
'

a Gray , Syn . Brit. Mus 1840 ; nude name?

l X I
'

Ie TRr A sp. indet .

M iocene of Astoria
,
Oreg.

,
J. D . Dana ; U. S . Nat. Mus . 3571

, 3574 . M iocene
of Bay,

Oregon ,
purchased of B . H . Camman ; 153964 and 153965.

Fossil wood bored through and through by some species of shipworm is common
in theM iocene beds of Oregon ,

but the borings so far as exam ined contain no remains

(I Vol . 3 , 1898, p. 820.
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vated, the anterior gently rounded ; an obscure ridge extends from the beak toward
the basal portion of the truncation, which is somewhat rounded ; the beak in the
right valve little elevated above the general hinge line ; ou ter surface nearly smooth ,
more or . less minu tely granu lose with variably prom inent incremental lines ; mus

cular impressions faint ; pallial sinus wide , subquadrate , blunt in front , not reaching
the vertical from the beak . Length , 60 mm . ; height, 44 mm . ; semidiameter

, 8mm .

Miocene of Smith ’

s quarry
,
near Eugene , Oreg.

,
Thomas Condon and C . A .

White
,
two right valves in soft greenish sandstone

,
U . S . Nat. Mus . 110460 .

This species somewhat resembles the recent T . conradi of the A tlantic coast
,

bu t has less prominent umbones and a generally more quadrate shape . It is con

siderably larger and les s rostrate than T . trapezoidea Conrad . It. has somewhat
the shape of a Saxidmnus , but a much thinner and less solid shell . The hinge is
not accessible .

Class SCAPHOPODA .

Family DENTALIIDZE.

Genus DENTALIUM Linné .

Dentalium L inné , Syst. Nat. ed . 10 , p . 785. 1758; Pilsbry , Man . lunch “ XVI I . p . xx ix ,
1898.

DENTA L IUM CON RADI Dal] , n . nom .

Teredo substriatum Conrad , GOO] . U . S.E xpl . Exp . p . 728, pl . 20 , fig. 7a (only) 1849.

Dentalium m bslriatum W oodward , in Carpenter, Rept. Brit. Assoc . for 1856 . p . 367 , 1857 ; Conrad , Am .

Jour. Conch 1. p . 151 , 1865; Gabb . Pal . California, 11 . p . 115. 1868; not D . m batn
'

atum Deshayes ,
Mem . Soc . Nat. Hist Paris , I I . p . 366 , pl . 18, figs . 1 , 2 , 1825.

M iocene of Astoria, Oreg.
,
J. D . Dana ; U . S . Nat. Mus . 3481 (part) . Miocene

of Coos Bay
,
Oregon, fragments Observed by W . H . Dal] and of Clallam Bay ,

Washington , Diller.
This large , finely striated Dentalium seems to be rather frequent in the M iocene

of Clallam Bay . The name used by Conrad being preoccupied , I have proposed a
new one .

DENTA L IUM PETRICOLA Dall , n . nom .

Teredombatnatum Conrad , ex parte . Geol . U . S. Expl . Exp.
,
p . 728, pl . 20 ,

figs . 7 , 7b (only) 1849.

M iocene of Astoria , J. D . Dana
,
and Coos Bay , Dal] also in M iocene rocks of

Clallam Bay , Washington , Diller. U . S . Nat. Mus . 3481 (part) and 3528.

This species is sim ilar to the other in size and form ,
but perfectly smooth . It

occurs less frequently than D . conradi , but is not very uncommon in the rocks of the
Oregonian Miocene .
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Subkingdom M OL L USCO IDEA .

Class BRACHIOPODA .

Order TELOTREMATA

Superfam ily RHYNCHONELLACEA .

Family RHYNCHONELL IDJE .

Genus Ramrrm us D ’orbigny.

HEM ITHYRIS A STORIA N A Dal]
,
n . nom .

Terebratu la ni tens Conrad , Geol . U . S. Expl . Exp .
,
p . 726 , pl . 19. figs . 1 . 1a. 1849; not T. nitensHisinger,

Lethes Suecica, p . 77 , 1836 .

Rhynconella nitens Conrad , Am . Jour. Conch I , p . 154, 1865.

Rhynchonella m tem Meek , Check] . M iocene Fos. N . Am .
,
p . 3 , NO . 45, 1864 .

Miocene shale of Astoria
,
Oreg.

,
J. D . Dana ; U . S . Nat. Mus. 3487 (types) .

This is a very pretty Hemithyris with polished surface
,
having the form and

profile of Frieleia Mai Dal] , from the recent fauna , butwith the fold wider,
‘deeper,

and in the opposite direction . It has not the prom inent beak or inflated body of
H. psittacea ,

which also is much more strongly radially striated . The interior
is inaccessible.

Order NEOTREMATA .

Superfam ily DISCINACEA .

Family DISCIN IDZE.

Genus DISCINISCA Dull .

D ISC IN ISCA OREGON EN SIS Dal] , n . sp.

Pl . I I ,
.fig. 6 .

Shell large , depressed-conic , of a blackish-brown color, subcircu lar when normal ;
upper valve only known ; apex defective ; general surface marked with concentric ,
not very conspicuous incremental lines crossed by very fine , numerous, radiating
striw. Altitude of type specimen , abou t 8 or 9 mm . maximum diameter

, 35 mm .

Miocene of Coos Bay , Oregon , purchased from B . H . Gamman ; U . S . Nat.

Mus. 107779.

This species recalls the M iocene species of the A tlantic Coas tal Plain , D . lugu

bris Conrad , but seems larger, less elevated , and Of less solid structure . The interior
of the type being fi lled with matrix , the internal muscular and other markings are
unfortunately inaccessible .
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Subkingdom A RTHROPODA .

Class CRUSTACEA .

Superorder OSTRACODA

Fam ily CYPRIDZE .

In breaking up the soft fine-!grained shales , the product Of the consolidation of

fine marine silt , at M illers Beach , Coos Bay , impressions were noticed which appeared
to be due to the former presence of a smooth species of p n

'

s . U . S . Nat. Mus .

154091

Superorder CIRRIPEDIA

Fam ily BALANIDE .

Genus BALANUS Linné .

BA LA N U S T IN T IN N A BU LU M L inné
,
var . COOSEN SIS Dal]

,
nov .

PI. XIX , figs. 1 . 6 .

fBalamw tinnnm lm lum (L . ) Darwin . Mon . Cirripedia,
I . p . 194 . pl . 1 . figs . a—l . 1854 .

M iocene of COOS Bay
,
Oregon ,

purchased from B . H . Camman ; U. S . Nat.

Mus. 153960 .

The fine Balanus which I have figured does not preserve the opercu lar valves
in any Of the four specimens obtained . As the specific characte rs are largely depend
ent on the scu lpture and form of these appendages , I have referred the specimens to
the recent species to which they seem most nearly allied

,
as a variety

,
pending the

discovery of the opercu lar valves . The specimen figured is abou t 50 mm . in greatest
diameter and 30 mm . in height .

Subkingdom V E RM E S.

Class ANNELIDA .

Order POLYCHE TA .

Suborder TUBIOOLA

Genus SERPULA Linné .

lSERPU LA OCTOFOR IS Dal]
,
n . Sp.

PI. xx , figs.

M iocene of Coos Bay
,
Oregon ,

purchased from B . H . Camman ; U . 8. Nat.

Mus. 153963 .

Among the fossils obtained from Mr . Camman
,
collected from the Empire

formation at Coos Bay , was a mass of fan-shaped profi le
,
about 100 mm . high,
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Order CLYPEASTROIDA

Family SCUTELLIDZE .

Genus SCUTELLA Lamarck .

Subgenus ECHINARACHNIUS Leske.

SOUTELLA (ECHIN ABACHN IU S ) OREGON EN SIS W . B . Clark .

Pl . VI I . fig. 2 .

Disk small , subcircu lar , depressed , margin not notched at the ambu lacra]
extremi ties, the edge rounded and blunt in the young, somewhat flatter in the
larger specimens ; anal pore above and within the margin ;

°

star symmetrical
,
the

two posteri or petals shorter
,
the apex behind the center ; petals not reaching the

margin ; ambulacral furrows of the base feeble , hardly traceable ; whole surface
when perfect covered with prominent pustu les

,
rather crowded

,
and originally

bearing small spines ; dome of the Upper surface rising evenly rounded from
the margin to the apex . Diameter of figured specimen (transverse ) , 28 mm . ;

m aximum vertical diameter , 3 mm .

Miocene of Coos Bay,
Oregon , purchased of B . H . Camman ; U . S . Nat. Mus .

(figured ) 153959. Upper Miocene sandstones at Fossil Point
,
W . H . Dal]

,
153962 ,

153997 , and 153975.

The figure is enlarged one-half . A fu ller description will be given by Professor
Clark in his forthcoming monograph of our Tertiary echini .

This differs from S . gabbi Rémond, by its less symmetrical star and by the
anal pore being more distant from the margin .

Order SPATANGOIDA .

Fam ily EOHINONEIDJE .

Genus GALERITES Lamarck .

iGA LER ITES OREGON EN SIS Dana .

fGalm
'

m oregmwm ia Dana, Geol . U . S. Expl . Exp .
, p . 729, pl . 21 , figs . 5. 6 . 6a, 1849.

Miocene Of Astoria , Oreg.
, J . D . Dana ; U . S . Nat. Mus . 3498.

Indeterm inable small fragments of the test .

Subclass OPHIUROIDEA .

OPHIURITES sp. indet .

Fragments of arms of ophiuroid origin are found both at As toria and Coos Bay
,

bu t not in a condition to perm it the identification generically , to say nothing Of the
species towhich they belong . Of these , U . S . Nat. Mus . 3683 was collected atA storia
by J . D . Dana

,
and 153958 at Coos Bay , by B . H . Gamman .
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Subclass ASTEROIDEA .

ASTERITES sp. indet .

Pl . XIX ,
fig. 2.

The central portion of a five-armed starfish— of which the arms are densely
covered with slender , slightly curved , longitudinally striated spines , abou t 3 or 4

mm . in length— was Obtained from B . H . Camman ,
who collected it from the M io

cene sandstone of Coos Bay ; U. S . Nat. Mus . 15396 1 . It is unfortunate that this
interesting specimen is not in a condition to exhibit its charactersmore distinctly , but
it is figured so as to draw attention to the presence in these beds of a member of this

group .

Subkingdom CCE L E N TERATA .

Class ANTHOZOA .

Order MADREPORARIA .

Fam ily TURBINOLIIDJE .

Genus srspm om opnus Mosely

STEPHA NOTROCHU S sp.

Miocene of Astoria
, Oreg.

,
J . D . Dana ; U . S . Nat. Mus . 3575. Pliocene clays of

Los Angeles , Cal . , Ham lin ?
Two imperfect specimens which T . W . Vaughan is disposed to refer to the

genus Stephanotrochus , or to a closely related form ,
are among the collections of the

Exploring Expedi tion under W ilkes .

Though the genus has been definitely recognized only in the recent state
,
it is

probable that it not only occurs in the M iocene of Astoria , but also that some poorly
preserved solitary corals Obtained by Homer Ham lin from the clays of the Los
Angeles tunnel may be identical with the Older and more northern form .

Subkingdom PROTO Z OA .

Class RHIZOPODA .

Order FORAM INIFERA .

Numbers of sm all , calcareous Foram inifera occur scattered through the fine

grained shale nearM illers Beach , Coos Bay ,
but owing to the toughness of the matrix

they are almost impossible to extricate . The genera Observed were M stellaria
,

Gyclammim ,
Pu lvu lina ,

and Polymorphina . an assembly recalling that indicated by

0 0 1. Radiowcs haml im
'

Stearns (Science, n . s. , X I I , N O. 294 , A ugust 17, 1900, pp. 247 Part of these specimens are
regarded by T . W . Vaughan as undoubted ly solitary corals , probably of the genus Stephanolrochua.
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Anderson in his study of the Eocene rocks of the Mount Diablo Range in California,“

as Occurring in the Kreyenhagen shale . It is notable
,
however

,
that in the A rago

formation
,
of undoubted Eocene age, which underlies the supposed Oligocene of Mil

lers Beach
,
no Foraminifera were observed , nor were there any in the distinctively

Miocene or Pleistocene beds of the sam e vicinity . This may be due to the fact
that the coarse-grained matrix of the Empire formation and Coos conglomerate is
unfavorable to the preservation of these delicate organisms .

0 Proc. California A cad . Sci . , 3d ser . , Geology , vol, 2, No. 2. 1905, pp. 1924 93.
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Dimensions of the type skull of Pontoleon magma and of two adult skulls of Eumetopias jubata.

Eumetopias jubata.

Measurements.

magnus, B Id St. Paulm. ,t
Kamc tka Alaska

(Na
yfi l

(No. (No.

recesses to top of occipital

D rangle of exoccipi

Distance from outer interiorangle of exoccipital topostglenoidprocess ofsquamosalDistance from interior margin of foramen magnum to tip 0 hamular process of
tory id

D tanc
g
e

o

trom tip of hamular process of pterygoid to stertorend of hard palate
Distance from surface of occipital cond ice to end 0 hard

p
alate

Greatest breadth between outerwalls 0 ascending plates 0 palatines at their posts
Greatest breadth of posterior nares
Length of glenoid tossa of squamosai (

transverse)

Length of glenoid tossa of sq uamosal antero-posterior)
0 Actually cm.. but the left side is broken and cm . has been added to agreewith the right side.

b Actually em , but the right side is broken .

0 The condyies are a little detective below.

D E SC R IPT IO N O F THE TY PE SKU L L .

Genus PONTOLIS True.

Pontoleon True , Smithsonian M isc. Coll . (quarterly issue) , XLVIII , NO. 1577, p . 47 , May 13 , 1905.

(Preoccupied . )
Pontolis True ,

Proc. Biol . Soc . W ashington ,
XVIII , p . 253 , Dec . 9, 1905.

PONTOL IS MAGNU S True .

Pontolemt magma True, Smithsonian M isc . Coll . (quarterly issue) , XLVI I I , No. 1577 ,
p . 48, May 13 ,

1905.

Inferi or aspect— The basis Of the sku ll presents a broad
,
rather feebly concave

surface , bounded anteriorly and posteriorly by the posterior nares and occipital con
dyles, respectively, and laterally by the broad occipitomas toid processes . The con

cavity is deepest in the m edian line and grows gradually shallower to the mas toids .

This even concavity is due in part to the almost complete obliteration of the tym
pani c bullre and basal foramina and to the absence of the transverse rugosities for the
insertion of the rectus anticus muscles

,
which were either little developed or have

been obliterated . The median longitudinal ridge adjoining the foramen magnum ,

which is characteristic of all sea- lion skulls
,
is present

,
but feebly developed .

Anteriorly , the bas al surface joins the roof of the posterior Dares , which are

rather deeply concave , and bounded by the thick pterygoid walls . The Dares are not

floored over by the posterior extension of the bony palate
,
as in Otaria ,

but are open
far forward , as in Eumetopias, Z alophus, and other otarids . External to the ptery
goid walls are the very broad glenoid fossae Of the squamosal , which resemble those of
Eumetopias , but are somewhat directed backward .
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Lateral aspect
— The lateral aspect of the cranium is characterized by the deep

concavity of outline between the occipital condyles and occipital crest , which is only
approximated in Callotaria and adult male skulls of Eumetopias . This concavity is
due to the strong backward development of the occipital crest midway between the
vertex and base

,
and to the retreating ou tline of the supraoccipital immediately

above the condyles . The appearance is perhaps partially due to distortion of the
skull . The lateral walls of the cranium are as strongly convex as in Z alophus , and

from the appearance of the surfaces at the vertex , it seems probable that a high sag it
tal crest was originally present , as in adult Z alophus and Eumetopias . The thick and
strongly projecting free margin of the glenoid fossa and the great anteroposterior
breadth of the occipitomastoid process are also especially striking characteristics Of

this aspect of the sku ll of Pontolis .

Superior aspect
— The upper surfaces of the skull of Pontolis are so much broken

as to render the interpretation of the contours difficu lt , but it may be noted that the
margin of the occipital crest is evenly rounded , as in Gim'ia

,
but as thick as or thicker

than in adult males of Eumetopias . The zygomatic processes appear to have been
very thick at the base , leaving a proportionally narrower space between their inner
face and the wall of the cranium than in other sea- lion .sku lls.

Occipital.
— The supraoccipital is slightly convex immediately above the foramen

magnum ,
as in all sea- lion skulls

,
but evenly concave over the general surface higher

up, resembling the same part in Eumetopias (adu ltmales) rather than in Z alophus ,
Callotaria, etc .

,
but without a clear indication of the strong median ridge found in

Eumetopias . The foramen magnum is round and the condyles are without the sharp
internal border found in other genera , but thiSis doubtless due to the wearing away

of the edges in the fossil . The paroccipital processes are broader and more transverse
than in the recent genera, though approximating those of Eumetopias in this respect .
They have not, however, more than a slight indication of the prominent rounded
ridge which occupies their posterior and distal surface in Eumetopias, and in that
respect more resemble those of Gloria.

It has already been remarked that the under surface of the basioccipital Of Pon
tolis is broad and nearly flat

,
in contrast with that of the existing genera, owing in

part to the feeble development of the median ridge immediately anterior to the fora
men magnum ,

and in part to the obliteration of the foramen lacerum posterius . On

the right side , the latter foramen can be traced
,
bu t is clogged by a piece Of dense

bone which must belong elsewhere . The upper surface of the basioccipital within the
brain case

,
on this side , has been filled with plaster by the preparator, but on the left

side the outlines of the foramen lacerum posterius are traceable . The median depres
sion on the upper surface is about as deep as in Otaria ; more so than in Eumetopias

and much less than in Z alophus and Callotaria.

Sphenoid.
—The inferior surface of the body of the sphenoid is in the same gen

eral plane with the basioccipital . Depressions marking the position of the foramen
lacerum medium are conspicuous a little posterior to the insertion of the pterygoids .

On the upper surface of the basisphenoid the sella turcica is marked by a depression
less deep than in Eumetopias and Z ab phus . This is bounded posteriorly by the clinoid
plate

,
which is broadly triangu lar in outline and rounded in front where the posterior

a Poss ibly a vascular recess , according toMurie.

37351— NO. 59— 09 10
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clinoid processes were given Off . These processes are lacking in the sku ll , and the
extent of their development can not be determined . The lateral borders of the
clinoid plate are not emarginate , as in existing genera , but convex ; this appearance ,
however, may be due in part to the imperfection of these edges. More ante riorly is
the elongated processus olivarius

,
and on each side very distinct grooves leading

backward from the foramen lacerum anterius to the foramina ovale , lacerum
medium ,

and lacerum posterius . These are disposed in a manner closely similar to
that of the same channels in Eumetopias . The foramen ovale is obliterated ,

but a
rather deep depression marks its location on the left side . On the same side a con
spicuous depression indicates the position of the foramen lacerum medium

,
imme

diately behind which is a triangu lar rough mass , which is Obviously the anterior end
Of the petrous portion of the temporal , similar in Shape to the same bone in Eume
tOpias , but broader . This mass is followed

,
posteriorly

,
by a deep

,
irregular cavity ,

probably representing in part the foramen lacerum posterius and in part the vacu i
ties left by the absence of the posterior part of the petrous portion of the temporal .

Ante riorly , the sphenoid is broken off at the suture between the presphenoid and
orbitosphenoid , which remains open late in the Otariidae.

Temporal
— The temporal is remarkable chiefly for the great anteroposterior

breadth and strong distal development Of the glenoid fossa . These characteri stics
are not shared by existing genera of Otariida’

,
in all of which the fossa is narrowed

distally
,
though least so in Otaria . In spite of the large development of the glenoid

fossa just mentioned , the zygomatic process is so thick at the root that the space
between its ramus and the wall of the cranium is much less relatively than in any of

the existing Otarndse, and considerably less absolutely than in Eumetopias jubata ,

though adu lt sku lls of that species are a fourth smaller than that of Pontolis . As the
zygomatic processes are broken off close to the root

,
nothing can be defin ite ly

determ ined as to the original form of their distal ends .

The tympanics , as already mentioned , are so much crushed and abraded that
their original form can not be determined , though they were probably as flat as or

flatter than in Z alophus and
'

A rctocephalus . The paroccipital and mastoid elements
of the occipitomastoid process can not be distinguished , but the inferior surface of the
mas toid is much flatter and broader anteroposteriorly than in the existing sea lions.

Pari etals andf rontals .
— The wall of the cranium on the left side is preserved to a

point a little farther forward than the line of the anterior margin of the glenoid fossa .

It therefore probably includes a portion of the posterior end of the frontal
,
though the

suture is not traceable . As in Eumetopias , the genera] surface is somewhat concave
superiorly and is narrowed anteriorly . In Z alophus and other existing genera,
except Eumetopias , the brain case is more oblong or quadrate in form ,

owing to the
stronger development of the anterior cranial fossse, while in Otaria a distinct post
frontal process develops in this region . A strong sagittal crest probably existed in
Pontolis as in Eumetopias , but it is wanting in the fossil sku ll .

Palatines .
—The palatal region is remarkable for the abbrevi ation of the bony

palate , the length from the hind margin of the palate to the posterior margin of the
pterygoid immediately above the hamu lar process nearly equaling the length from
the latter point to the occipital condyles . In existinggenera the former length is abou t
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5. Otan
'

a j ubata (foss.) Ameghino, Mam . fésil . Argentina, 1889, p . 343 .

Remains frequently found , according to Ameghino, in the postpampean marine formations,
assigned provisionally to the lower Quaternary .

“ A lrededores de La Plata, Punta de Lara, Qu ilmes , etc . (Ameghino) .
6 . Arctocephalus wi llimnsi MacCoy, Prodrome Palaeontol . Victoria, decade 5, 1879, ple. 41- 44 .

Pliocene. Based on an
“
Old male skull .” Considered by Allen (Pinnipeds, p . 770) as not d iffer

ingmaterially from females of Z alophus lobatus (Gray) .
7 . Arctocephalus fischeri Ameghino, BOl . Acad . Nac . , Argentina, Cordoba, IX , 1886, p . 214 ; Act. Acad .

Nac .
, Argentina, Cordoba, VI , 1889, 342 (=Otaria fischeri H. Gervais and Amegh .

, Mam . foes . de

l
’
Amér. Sud , 1880 , p . 223 ; nomen nudum ) .
Oligocene. Based on a fragment of the horizontal ramus ofamand ible , with the alveol i of the last

three molars , from “
las barrancas del Parane.

”
Resembles Arctophocafalklandica (=Arctocephalus

australis but is smaller. (Arctophoca Peters is considered by J . A . Allen a synonym of

Arctocephalus F. Cuvier , )
8. Arctoeephalusforstai (fess ) Péron , Voyage clans terres australes, 1816 , I I , p . 37 .

Pleistocene of New Zealand . Trouessart credits this fossil form to Péron (by error written Les

son but there is no mention of iton the page cited .

It will readily be seen that whether any Of the nom inal species of fossil sea lions,
with one exception ,

are valid
,
is a matter of little importance in the present connec

tion
,
as they are not based on the sku ll

,
and cou ld not, owing to this circumstance , be

correlated with Pontolis . The exception relates to A rctocephalus williamsi MacCoy,
which was founded on an

“
old male sku ll ,

” according to the original describer, but
which, as we have seen , is considered by A llen as not differing materially from a
female sku ll of Z alophus lobatus , a recent species . A fter an examination of the orig
inal figures, I concur in this opinion .

It is an interesting fact , brought out in the foregoing diagnosis and descriptlon,
that Pontolis is closely related to Eumetopias jubata, a living Species of the region in
which the fossil was found . That it was the progenitor of Eumetopias is probable,
though such an opinion can not be asserted with much positiveness on the bas is of the
single fragment now available. The fossil sku ll proves , however, that sea lions
existed in the North Pacific region inMiocene time . They either originated there , or
if derived from some other region ,must have entered the fauna of the North Pacific at
a still earlier epoch .



APPENDICES.

The following rare and to many inaccessible brief papers on the paleontology of
the Pacific coas t Tertiary are reprinted with the intention of making them more
eas ily available for students

,
especially of the Pac ific States

,
where the originals

wou ld often prove diflicu lt of access . The reprints are arranged in the order of their
original publication, and are followed by a bibliography of the whole literature from
the time of Carpenter’s summary of it in his British Association Report of 1863 to
and including the year 1905. A few earlier titles , omitted or insufficiently referred to
by Carpenter, and a few later items of importance have been added .



APPE ND IX I .

FOSSIL SHELLS FROM TERTIARY DEPOSITS ON THE COLUMBIA RIVER ,

NEAR ASTORIA .

“

By T . A . CON RA D .

[page 432] The following interesting Miocene species were collected by J . K. Townsend , and are

described at his request :
Nucula divaricate (figs. la

, 1b) .— Subovate , convex , with divaricating strim, extremities rounded ;
ligamentmargin very oblique , slightly curved ; basal margin curved : beaks near the anterior extremity.

N . cuneiformis (fig.
—Ovate , ventricose in the middle , with strong lines of growth ; anterior side

short , margin rounded ; posterior side cuneiform ; subtruncated at the extremity ; basal margin rounded .

N . abru pta (fig.
—Somewhat elliptical , convex ; truncated anteriorly ; ligament margin recti

linear, oblique ; posteriormargin obliquely truncated , contracted .

FIGs . i - i4 .
-Foss l i shells from Tert iary depos its on Columbia R iver, near A storia.

Mactra albaria (fig.
— Triangular, ventricose ; beaks medial ; umbonal slope angulated ; anterior

and posterior margins nearly equally Oblique ; posterior extremity truncated , direct ; basal margin
regularly curved .

Tellina oregonensis (fig.
— Elliptical , thin , much compressed ; valves flattened , and having

regu lar concentric fine lines : anterior submargin somewhat angulated , the margin nearly direct, trun
osted ; beaks rather nearest to the anterior extremity; posterior end acutely rounded .

In the cast , an Oblique shallow furrow meets the apex on the posterior side.

T. obruta (fig.
— Ovate , compressed , thin ; very inequilateral ; ligament margin elevated ; basal

margin rounded ; anterior hingemargin straight and veryoblique , extremity truncated .

a Am . Jour. Sci . , 2d ser. , vol. 5, 1848, pp. 432-433 .
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APPENDIX II .

FOSSILS FROM NORTHWESTERN AMERICA .

“

By J. D . DA NA JJ

[page 722] Vertebrmand fragments of other cetacean bones are occasionally found in the argillaceous
sandstone of Astoria (south side of the Columbia , about 13 miles above its mouth) , and may be picked up
along the shores Of the river .

— Pl . 16 , fig. 1 , represents one Of the vertebrae , of its natural size.

2 . FISHES .

In the same region , just alluded to, we Obtained the remains Of four species of fossil fish .

Fig. 2 , pl . 16 , represents a species allied to Trigla. Itwas found (as figured ) in a concretion of lime
stone in the argillaceous rock . The surface Of the mass having been worn on the river’s banks , the skele
ton is exposed tovi ew in themanner here shown . A large part Of the vertebral column remains, and por
tions of the bones of the head , with parts of the pectoral fin , and many of the scales. The bonesand scales
have the color, translucency , and hardness of tortoise shell . The scales have the surface strongly striated
below the central line , and a pectinate lowermargin ; they are alsoconcentrically and neatlymarked with
delicate lines of growth . The striated character is owing to thin trenchant ridges, which have a serrulate
edge . The form is suborbicular, the larger approaching quadrate , and the smaller somewhat hexagonal ;
the lowermargin is strongly arcuate . The vertebraeare longer than their breadth .

Ih
'

g. 3 , pl . 16 , is another species, of which we have only a cast in a fragmentofargillaceous slate . The

genuswe have notmade out.

Figs. 1 , 2a , 2b, pl . 17 , of natural size, represent large vertebral from the same locality . Those of the
latter two figures pertain , as we suppose, from the very open texture and fine calcareous plates, to a

species of shark . Thefirst is alsovery
'

open in its texture, and owes its appat solidity to the limestone
with which it is mineralized . In the specimen , edges of vertical plates are seen occasionally on the sides
(ason the left side of the figure , and alsoon the back top edge toward the right) , and on the broken surface

(front of figure) there are a few irregular oblique plates either side of the center, as represented ; all

indicating a very coarsely cellular structure.

3 . CRUSTACEA .

Callianassa oregonensis (Dana) .— Remains of a single species of Crustacea are found in the calcareous
concretions of the argillaceous rock near Astoria. (See pl . 17 , fig. It is related to Callianassa, agenus

whose species live mostly in holes on muddy shores. The compressed form and nearly equal length and
breadth of the hand and carpus are characteristic of this family of Crustacea.

[page 723] The joints of the leg figured have a smooth surface . The under margin of the hand and

thumb is straightand denticulate . The innermargin of the thumb and finger is Slightly crenulate. The

finger is narrow ,
slightly arcuate ,

subacute , and shuts rather closely upon the thumb . The length of the
hand is nearly three-fourths of an inch , and its breadth three-eighths of an inch ; the carpus has the
same length , and is little broader ; its upper and lowermargins are entire ; the next joint preceding is but
one-eighth of an inch broad , and apparently somewhat shorter than the carpus.

Balanus .
— In the soft argillaceous shale remains of a barnacle are found , but in too imperfect a state

tobe characterized . A figure is given on pl . 17 , fig. 4 .

a Cool. U . 8. Exp] . Exp . , 1849, Appendix 1, pp. 722—730.

b Descriptions of Mollusca, Rad iata, and plants by T . A . Conrad , with notes by Dana .
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The fossil shells of Astoria have been described for this place by Mr. T. A . Conrad , whose labors in
conchology in general , and especially in the department of Tertiary species , are well known . W e insert

his descriptions in his own words, adding a fewmeasurements from the specimens .

1 . Mya abrupta (Conrad ) .— Subelliptical , slightly ventricose, widely gaping posteriorly . Surface

marked with concentric undulations . Beaks separated , nearly medial , slightly prominent. Anterior

margin acute, orbiculate ; posterior margin abrupt, arcuate , somewhat reflexed ; basal (inferior) margin
arcuate ; dorsal margin short, straight, nearly parallel with the base — Pl . 17 , figs . 5, 5a.

Astoria, Oreg.

[Length 22inches ; heightM L . ; thickness (and breadth ofgapingbehind) {036 L .
, or r

udeH. Apical
angle 162

°

2. Thracia trapezoidea (Conrad ) .— Trapezoidal ; ventricose ; flank flattened , carinate , side anteriorly
compressed . Surface faintly concentric undulate, and neatly but unequally marked with concentric

strie . Beaks prominent, medial . Posterior margin truncated , basal margin tumid at middle — Pl . 17 ,

figs. 60 , 65, natural size .

Astoria, Oreg.

[Length If ), inches ; .height 1
1
5
1
5 L . ; thickness 14516 L . , or

'

fi fl
cH. ; apical angle Cast having the

surface faintly concentric undulate. Muscular impressions rather indistinct , the posterior quite small ,

palleal sinus large ]
Solemya ventricosa (Conrad ) .— Oblong ; ventricose ; dorsal and basal margins straight and parallel .

Anterior side narrowed , the margin orbiculate . Posterior margin scalloped , the inferior half truncated
obliquely inward . Beaks distant from theanterior extremity — Pi . 17 figs. 7 , 8, natural size .

Astoria, Oreg.

[Length 3} inches ; breadth 1] inches. Lateral surface smooth , radiated with narrow bands.]
Donor ? protes ts (Conrad) .— Much elongate, ventri cose ; anterior margin orbiculate , posterior side

produced : basal margin straight ; ligament margin straight and Oblique. Beaks little prominent.

Sides somewhat flattened inferiorly , contracted slightly [page 724] from beak to base ; cavity most capaci
ous between the umbones .

— Pl . 17 , fig . 9, natural size .

Astoria, Oreg.

[Length about 1] inches ; height one-half inch ; beak one-third inch back of the front ; apical angle

Venus bisecta (Conrad ) .— Oblique , subrhomboidal , ventricose , with robust lines ofgrowth . Anterior

side very short, truncate, angulate below , having a submarginal vertical furrow , and the inferior margin

at its termination slightly excavate . Posterior surface strongly excavate from the upper side of the beak
to the posterior margin , and subcarinate below the excavation ; ligament and superoposterior margin
forming together a regular curve . Basal margin arcuate , a little tumid behind the middle — Pl . 17 , figs.

10 , 10a, natural size.

Astoria, Oreg.

[Length 2 inches ; height 19555 L . ; thicknem L . or 1
5
0
1
5 H. ; distance anterior to beak one-third

inch ; apical angle Valves quite thin .]
Venus angustifrons (Conrad ) .— Obliquely cordate, ventricose . Anterior side narrow , rounded .

Posterior extremity somewhat truncated , arcuate ; l igament margin elevated , arcuate ; basal margins
arcuate. Exterior surface everywhere convex , marked with fine lines of growth — Pi . 17 fig . 11 , natural

srze .

Astoria, Oreg.

[Length 1} inches ; height 110
9
6 L . , or 1} inches ; part anterior to beak 5 lines ; apical angle

valves quite thin .]
Venus lamellifera (Conrad ) .— Subtrigonal , ventricose , ligament margin very Oblique and slightly

curved , long, posteriormargin direct, truncate ; basal arcuate . Lateral surface everywhere convex , and
having thin concentric elevated lamellae.— Pl . 17 , figs. 12, 12a, natural size .

Astoria , Oreg.

[Length 2 inches ; height {516 L . ; valve very stout ; cast excavate just below palleal impression ]
Venus brevilineata (Conrad ) .— Subtrigonal , ventricose . Anterior extremity truncate ; ligament

margin elevated , curved ; posterior margin subtruncate ; basal margin strongly arcuate . The specimen
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h a cast, and it is remarkable for a series of irregular vertical impressed lines or sulci , toward the base ,

which must correspond with prominent lines on the interior Of the valve — Pl . 17 , fig. 13 .

[Length of cast 2 inches ; height 13595 L . ; thicknessM L . The irregular sulci on the lower half of the
castarenearly halfan inch long, and extend upward from the palleal impression . The sinus in the palleal

impression is acute triangular. The surface of the cast is faintly concentric undulate ]
[Norma— Figs. 1 , 1a, pl . 18, represent still another Venus , with a very thick valve , and smooth cast,

having the sides evenly convex . It resembles the migra tifrom , but is hardly as ventricose , and the

valve in that is very thin . Length of cast 2} inches ; height inches ; thickness 1 inch .]
[page 725] Ltwina acutilimata (Conrad ) .— Suborbicular; ligament margin short, straight, and a

little oblique ; posterior margin somewhat truncate widely , nearly direct; supero-anterior margin trun
cate . Surface with concentric lamelliform striee and intermediate fine lines ; anteriorly with a slightly
prominent fold . Basal margin orbiculate. Th is species is very nearly related to L . contracts (Say) ,
a recent shell of the Atlantic coast, and fossil in the M iocene of Virg inia. It differs from Say’s species
in being proportional ly more elevated , and in having a much shorter ligament margin .

- Pl . 18, figs .

2, 2a,
b
,
natural size.

Astoria, Oreg.

[Length 1} inches ; height slightly less than length ; thickness 1
1
5
5
5 L . ; the more prominent ridges

of the surface nearly a line apart.]
Tellina arctata (Conrad) .— Oblong subelliptical , compressed ; front very obliquely truncate and

a little sinuous , below reflected ; basal margin arcuate ; l igament margin declining, arcuate ; posterior
extremity rounded . Beak nearest the anterior extremity .

— Pl . 18, figs . 3 , 3a.

[Length 2 inches ; heightM L . ; thickness L . , or 1
5
0
9
5H. ; apical angle Valves very th in .]

Tellina emacerata (Conrad) .— Elliptical , much compressed ; anterior extremity obliquely truncate,
straight from the apex , front reflected ; dorsal margin posteriorly declining ; posterior marg in rounded ;
inferior margin arcuate. Lateral surface marked with fine , regular, closely arranged , concentric ,

im

pressed lines .
— Pl . 18, fig. 4 , natural size.

Astoria, Oreg.

[Length 1} lines ; height half the length ; apical angle about
Tellina albaria (Conrad ) .— Thin smooth , subtriangular ; beaks medial ; anterior extrem ity obtuse ;

posterior margin regularly rounded ; basal margin straight at m iddle — Pl . 18, fig. 5.

Astoria, Oreg.

Tellina nasuta (Conrad) .— Subtriangular, convex , anterior side with a slight prominent fold ,
angulated anteriorly ; anterior margin curved above , truncated at the extremity ; posterior margin
rounded . Beaks medial . Anterior basal margin arcuated ; basal margin tumid near the m iddle .

Astoria , Oreg.

Tellina bitmncata (Conrad ) .— Elliptical , compressed ; anterior side reflected ; extremity trun
cated ; posterior margin obliquely truncated. L igament margin short, straight, parallel with the ante

rior basal margin ; basal margin slightly contracted in the m iddle ; posterior extremity acutely rounded .

Astoria, Oreg.

Nucula divaricata (Conrad) . —Subovate , convex , with divaricating strise. Extrem ities [page 726]
rounded ; ligament margin very oblique, slightly arcuate ; basal margin arcuate . Beaks near the ante

rior extremity .
— Pl . 18, figs . 6 , 60 .

Astoria, Oreg.

Nucu la impressa (Conrad ) .— Oblong ovate , convex , with regular concentric impressed lines .

Anterior extremi ty rostrate, slightly recurved , extremity truncated ; ligament margin arcuate ,
slightl y

declining ; rounded beh ind . Beaks submed ial . Basal margin arcuate ,
slightly contracted near the

anterior extremity.
— Pl . 18, figs . 70 , b, c, d, e.

Astoria, Oreg.

[Length 1 inch ; breadth very nearly half an inch. Apical angle 155° to The fine lines of the

surface are neat, but closely crowded ]
Pectummlwrpataias (Conrad) .— Suborbicular, convex , with rad iating lines . Hinge margin elon

gate. Extremities rounded ; anterior margin curved inward ; posterior margin , nearly d irect.— Pl . 18,
figs. 8, 8a, natural size.

1

[Length 1} inches ; height about 1 § inches .]
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Roatellaria indurata (Conrad) .— Subfusiform , with oblique , curved , rounded ribs [page whorls
contracted or narrow toward the suture. The specimens are fragments of casts. The lip does not appear
to have been greatly expanded — Pl . 19, fig. 12 , natural size .

Astoria, Oreg.

Cerithium mediate (Conrad ) . with fine acute revolving lines ; whorls angulated in the

middle, and having a row of tubercles on the angle ; suture impressed ; whorls contracted beneath the
suture — Pl . 20 , fig. 1

, natural size ; In, cast.

Astoria, Oreg.

Buccinum devinctum (Conrad ) .— Elevated , with numerous wrinkled revolving lines ; whorls flat
tened and sloping above . Middle of revolutions of the spire nodulous. Margin of the labrum profoundly
arcuate — Pl . 20, figs. 2

,
2a, natural size .

Astoria, Oreg.

Fusus gem
’

culus (Conrad ) . -Fusiform , with closely arranged revolving lines , alternate in size .

W horls of the spire angulated below the middle, and with longitudinal ribs on the inferior half . Body
whorl with short ribs on the angle , and beneath the revolving lines are larger and more prominent than
above — Pl . 20 , fig. 3 .

Farm corpu lentus (Conrad ) . —Fusiform . Body whorl ventricose , suddenly contracted at base, flat
tened and sloping toward the suture ; whorls of the spire angulated and nodulous in the middle , flat and

sloping above — Pl . 20 , fig . 4 , cast, natural size .

Nautilus angm tatus (Conrad ) .— Compressed . Septa sinuous and profoundly angulated toward the
periphery ; from the angle the outer margin of the septa is parallel with the periphery

,
and anteriorly

suddenly becomes transverse across the margin or periphery.
— Pl . 20 , figs. 5, 6 , natural size.

Astoria, Oreg .

[The largest specimen of this species in the collections is 9inches in diameter ]
Teredo subatriata .

— Nearly straightand evenly cylindrical , very slightly tapering. Surfaceminutely
and very neatly striate longitudinally .

— Pl . 20 ,
figs. 7 , 7a, 6, natural size .

Astoria, Oreg.

No'
rE .

— The figures from 8 to 13 , inclusive , on pl . 20 , representing species from Astoria
,
are given of

natural size , without names .

Fig. 8is an external cast ; and fig. Soan internal cast.

Fig. 9 is an external cast.

Figs. 10, 11 are external casts ; 10a,
11a are internal casts .

Figs. 12 , 13 , species of Turritella , natural size.

fi g. 1 , pl . 21 , an imperfect cast.

[page 729] Foraminifera — Figs. 2 to 4 , inclusive , pl . 21 , represent three species of Foraminifera
found rather abundantly , but poorly preserved , in the soft argillaceous shale on the shores below Astoria.

5. RADIATA .

Galerites oregonensis (Dana) .
-Figs. 5, 6 , 6a represent a species Of the Echinidre , occurring only in

broken fragments and scattered spines in the Astoria argillaceous shale , associated with minute Forami
nifera. Specimens are so imperfect that we refer it with hesitation to the genus Galerites . The spines
are half an inch long , very slender, delicately striate , with the strise punctate or subcrenulate .

Nora — Fig. 7 , pl . 21 represents what appears tobe a fossil , but it shows noregular characters beyond
what is Observed in the figure . The texture is soft, with the color brownish black , differing decidedly
from the rock in which it is embedded . The texture would suggest the idea of the ink bag Of a sepia, but

other characters do not seem to sustain this view .

Fig . 203 is another doubtful fossil . It appears at first sight to be a coral extending through the lime
stone in convoluted or intersecting plates , 1] to 2 lines thick , consisting of hexagonal cells . But the cells

are very unlike those of any coral within the knowledge of the writer. The interstices are extremely
thin,

and the cells are destitute Of rays or septa Of any kind . Their diameter is nearly half a line. and the

length 1} to 2 lines ; and they are transverse in position , being Oblong across the plates , like horizontal
columns or cells of a honeycomb . They differwidely in form and position from the cells Of the Bryozoa
andHydroidea, and seem rather to pertain tothe spawn of some species of mollusk. This is only a sug
gestion , Offered with much hesitation .
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6 . PLANTS .

Abies f robusta (Dana) . -Only one species of fossil plant with distinct leaves was Observed by the
writer in the Astoria deposits. This, like most Of the specimens , occurs in a limestone nodule . It is

represented in fig. 9, pl . 21 . It is one of the Coniferae, and appears to be a species of Abra . The leaves

are attached toa stem , and apparently were placed somewhat irregularly around it. They are very stiff
and rigid four-sided , wi th sharp angles and flat surfaces, the section being rhomboidal ; the width is a
line , and the transverse diameter about one-third the width .

Near the mouth Of Frasers River a dark-blue slate was Observed by a party from the Vincmnes, and

specimens Obtained , one of which is represented in fig. 10 , pl . 21 . It is supposed to pertain to the Ter
tiary formation of the coast, and to be of the same agewith that of Astoria. The leaves areall beautifully
preserved , as shown in the figure .

No. 1 may be a Lycopodium , or possibly a Juniperus .

[page 730] Nos. 2
, 3 , 4 , 5, 6 , 7 , 8, 9are leaves Of one ormore species of Taxodium .

NO. 10 appears to be a leaf of a Smilax.

Nos . 11 , 12 , 13 , 14 , 15of uncertain species . 11 and 12 are opposite sides, probably , of similar leaves ;
and 13 , 14 , 15are like NO . 11 .

The same specimen contains, at a, a round piece of fossil resin , probably from some of the coniferous
plants whose leaves are here embedded .

Fig. 11 , pl . 21 , represents a very thin calcareous leaf-like expansion , occurring in the argillaceous

shale near Astoria. It is too imperfect tobe fully characterized . The specimen is apparently one Of the
calcareous algae. The frond is very thin , and deeply lobed ; the lobes longitudinally undulate ; the sur
face very smooth , and without markings Of any kind . It is extremely tender, and its thickness does not
exceed that of common writing paper.
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NOTES ON SHELLS , WITH DESCRIPTIONS OF NEW SPECIES .

“

By T . A . CON RA D .

[page 199] cam onox, Can.

The name Of this genus, founded on Mya oam ellata,
b having been previously applied by Turton to

another groupof bivalves , and now adopted bysome conchologists , it is necessary tochange it, and I there
fore propose Schizotha'rm, in allusion to the profound channel which indents the hinge on both sides of the
cardinal teeth .

SC II Izo'
rmE RUS N U

'

I
'
PA LLII .

Cryptodon nuttallii Con Journ . A . N . S. , vol . 7 , p . 235, pl . 18, fig. 1 ,

OHIO.

Um
’

o mortom
'

Con .
,
December. 1835.

U. turgidus Lea, 1837 .

Mr. Lea
’

s description of this specieswas read at ameeting of the Philosophical Society in December,
1834 , but not published before 1837 .

MIOCENE SPECIES

os'rREA .

Oatrea titan — Elliptical or Oblong ; extremely thi ck and ponderous , contracted toward the hinge ;
ligament cavity profound ; upper valve slightlyarched ; surface coarsely laminated . Length 10] inches.

[page 200] Locality , San LuisObispo,
Cal .

This huge species is embedded in friable limestone which contains abundance of siliceous sand
rounded by attrition . No other fossil can be detected in the portions of limestone which accompany
the specimens.

CRETACEOUS SPECIES

m ou s.

Pholas pectorosa.
-Ovate-cuneate ; anteriorly inflated , contracted in the middle ; posterior side

cuneiform ; disk with radiating ribs, largest anteriorly , and interrupted by concentric furrows ; anterior
side very short, marg in obtusely rounded or subtruncated ; basal margin rounded anteriorly. contracted
medially , straight posteriorly .

Locality , Tinton Falls, Monmouth County , N . J .

This rare species was found by the late Lardner Vanuxem . It is a cast, on the right valve of which
an impressed line runs obliquely from the apex , while on the opposite valve there is a corresponding fur
row, and the three ribs nearest the posterior end are more remote from each other than in the right valve .

nlocnm ns Sow.

Inoceramus sem eni .— Rounded ; both valves profoundly curved ; beaks involute , the volutions Of the

largervalve, 3 , contiguous in both valves . M ngth 1] inches ; width 22inches.

Locality , Missouri River, Nebraska ; Mr. Senseny.

Inoceramus perovalwh
— Oval , convex , slightly Oblique ; beaks medial , both dorsal margins equally

declining ; basal margin acutely rounded ; surface with Obsolete concentric undulations . Height about
1} inches ; length less than the height.

Locality , Chesapeake and Delaware Canal ; Mr. Vanuxem .

0 Proc. Acad . Nat. Sci . Philadelph ia , vol. 6, January 31, 1853, pp. 199-2m.

b The genus was founded on Lutrarr
‘

a nuttall ii .while M ya cancellata was the type of the simultaneously proposed g-us

Platyodon Conrad
— W . H. D .

158



https://www.forgottenbooks.com/join


160 THE M IOCEN E OF ASTORIA AN D COOS BAY
,
OREGON .

IOLEI YA .

S . planu lata (pl . 24 , fig.
—Elliptical , compressed , sides flattened ; end margins rounded ; hinge

and basal margins nearly parallel .
Localities, Monmouth County , N . J A labama .

Casts Of this species are not uncommon in the Cretaceous limestone of A labama . They exhibit aflat
groove , which margins the posterior side of the anterior cicatrix ; this groove represents the interior rib ,

and rapidly widens from its inferior acute extremity toward the apex .

cm u n m .

C. subplana (pl . 24 , fig.
—Subtriangular, compressed or planO-convex ; anterior margin obtusely

rounded ; posterior extrem ity subtruncated ; posterior basal margin straight or slightly contracted ;
disk marked with numerous prominent acute concentric ridges and fine concentric lines .

Locality , Arneytown ,
N . J .

A llied to C. rcgu lan
'

s D
’orbigny .

I IPOHDYLU .

S . capaz (pl . 24 , fig.
— Ovato-triangular, profoundly ventricose ; summit elevated ; ribbed ;

larger ribs about seven in number, not elevated , remote and armed with irregu lar spines , arched or
foliated , a few of them rather elongated , curved and pointing downward ; intermed iate ribs rounded ,
unequal , not very prominent and rough with numerous arched scales ; submarginal areas profoundly
impressed or excavated ; inner margin thickened and profoundly crenate .

Locality , N imrod W oodward ’s farm
,
New Jersey.

I have found fragments of this beautifu l fossil , whenever I have visited the locality above named ,
formany years past, and more than fifteen years since Obtained a whole specimen , which was presented
to my friend , Dr. W il liam Fleming, of Manchester, England . Yet it does not appear to have been
described , and may have been regarded as a variety of Morton ’

s Plagiortoma dumomm , an Eocene

specIes .

[page 275] PAN OPIEA .

P . decisa (pl . 24 ,
fig.

—Oblong, ventricose , concentrically waved or furrowed ; slightly con

tracted posteriorly ; posterior hinge line nearly parallel with the base ; posterior margin truncated
obliquely inward ; basal margin nearly straight; beaks situated about one-third the shell ’s length from
the anterior margin .

Locality , Burlington County , N . J Mr. Budd ; Chesapeake and Delaware Canal , Doctor Morton .

A . um
’

opsis (pl . 24 . fig.
— Oblongo-rhomboidal , contracted in the middle ; posterior hinge and

basal margins parallel ; beaks situated about one-fourth Of the Shell ’s length from anterior extremity ;
dorsal area narrow ; umbonal slope rounded . (A cast . )

Locality , Burlington County , N . J .

TEX-LE A .

T. dew ata (pl . 24 , fig.

— Ovato-triangular, compressed ? , the right valve convex ; the left nearly
flat , or a little plano-convex anteriorly ; posterior side reflected ; anterior margin regularly rounded ;
posterior subtruncated , direct.

Locality , Burlington County , N . J Mr. Budd .

A cast of a large species , with the impression Of the hinge representing large and prominent teeth .

LUN A .

L . pingais (pl . 24 , fig .

— Suborbicular, ventricose ; ineq uilateral ; posterior margin truncated
obliquely inwards ; basal margin subangulated posterior to the middle .

Locality , New Jersey?
em rul .

C. protextum (pl . 24 , fig.
— Suboval or subtriangular, ineq u ilateral , ventricose ; ribs about 28

in number, narrow ,
rounded , obsolete on the posterior submargin ; posterior extremity obliquely trun

cated ; beaks prominent ; basal margin rounded ; umbonal slope undefined ; posterior end gaping.

(A cast. )
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Locality , Burlington County , N . J .

This beautiful species has an analogue in the European chalk , and is somewhat similar in form to

C . hiantu lum Ag.

m un ? Horton.

V. rhomboidea (pl . 24 , fig.
— Rhomboidal ; cavity of valves profound ; sides concave ; anterior

side very short ; umbo very prominent and curved as in Isocardia; umbonal slope profoundly carinated ;
posterior slope concave , depressed ; posterior margin rectilinear, oblique , biangulated ; disk with two
or three wide shallow concentric furrows. (A cast. )

Locality,
Burlington County ; Mr . Budd .

PEOTEN .

P . quinquemm
'

a (pl . 24 , fig.
—Ovate , much compressed ,

with five distant ribs , broad and

rounded on one valve , narrow and subangulated on the Opposite valve . (A cast . )
Locality, Chesapeake and Delaware Canal ; Doctor Morton .

[page 276] AI
‘
I
'ABTE .

A . parilia (pl . 24 , fig.
—Small , triangular, equilatera l , compressed ; basal margin regularly

rounded ; angles of the end margins situated at about equal distances fr om apex and base ; disk con
centrically undu lated .

Locality , Monmouth County , N . J .

DENTAHUI .

D . m bw'

cuatum (pl . 24 , fig.
— Slightly curved ; tapering very gradually , flattened on the side

of the outward curve where a longitudinal raised line is margined by an impressed line on each side ;
on the inside curve Is a longitudinal impressed line ; another impressed line runs on one Of the sides.

(A cast and fragment. )
Local ity , New Egypt , N . J .



Ap p END Ix V .

NOTES ON SHELLS , WITH DESCRIPTIONS OF THREE RECENT AND

ONE FOSSIL SPECIES .

“

By T . A . CON RAD .

[page 31] Gnathodonfla uomm, Con . Amer. Journal Of Science and Arts , vol . 38, p. 93 (figured ) , 1840 .

G. roatratum Petit, 1853 , Rev . etMag. de Zool. , p . 552.

G. trigonum Petit is probably identical with G. lewntei Con . , fossil in California (Journ . Acad . Nat.

Sc Jeu . , Petit
’

s description was published July , 1853 .

NOTE ON THE GENUS TRIGONELLA , Con.

This name being superseded , I propose to substitute that of Pachydm w.

DESCRIPTION OF A NEW DOLIUM .

D . album.
— Oblong-suboval , with convex ribs , which are closely arranged , except on the shoulder;

about 18on the body whorl ; spire conical , with rounded volutions , columella perforated at base ; lip sim
ple, margin acute .

is species most nearly resembles D . perdix in form , but is proportionally much narrower, with the
ribs more distant and prominent on the shoulder, and with a channel round the suture which the other
does not possess. Thespire is less elevated , the speciesmuch smaller, and the color nearly white without
spots .

DESCRIPTION OF A NEW CONULARIA .

C. indentata.
— Elongated , quadrate , tapering very gradually , angles somewhat truncated and crossed

by numerous indentations ; surface m inutely granulated by fine equal decussated lines .

Locality , Galena,
111 Mr. Germain .

This species has distant septa, and the m iddle of each side has an obsolete ,
slightly impremed,

longi

tudinal line ; on the cast there are twocarinated approximate lines , with an impressed line on each side of
them .

[Page 32] DESCRIPTION OF A NEW Rumms .

B . limolatus.
—Oblong-ovate , thin , slightly umbilicated ; whorls six , smooth ; columella reflected ,

very narrow ; lip reflected , very thin and acute ; color white and fulvous, variegated , with dark-frown
stripes , aperturemore than half the length of the shell ; spire conical .

Inhabits volcanoof Cartago, Costa Rica.

This species approximates B . paziamw of D
’

Orbigny, but is more ventricose , has a shorter spire ,
broader bands, narrower columella,

and the lip is somewhat reflected , which is not a character of the
allied species . That shell has the aperture less than half the length Of the shell , whilst the other has it
more than half its length .

DESCRIPTION OF A NEW ALASMODONTA .

Subovate , thin , slightly contracted medially ; umbonal slope rounded , slightlyventricose ; ligament
margin elevated ; posteriormargin obliquely truncated , the extremity subangulated andmuch above the
line of the base ; epiderm is olivaceous , with a few Obscure rays : cardinal tooth single in the right valve,
long, compressed , elevated , triangular ; in the left valve widely trifid, the posterior lobe obsolete , and

situated posterior tothe apex ; within bluish . Length 13, nearly ; height seven-eighths.

Locality , J . G. Anthony.

Exteriorly this shell closely resembles U. collinus Con . , when young and without spines.

4 Proc. Acad . Nat . SCI. Ph iladelph ia, vol. 7, March . pp. 31412.
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oar-zoos .

[page 10] m us Lin .

7 . M . humerus Con . (pl . 1 , fig.
—Ovate , ventricose ,

summi t acute ; anterior margin rectilinear ;

basal margin rounded ; anterior extrem ity [obtusely rounded ; posterior extremity 0 ] less obtuse : disk
with minute rad iating lines .

Locality , Canada de las Uvas , with the preceding farsils .

CARDITA Drug .

8. C. planicosta (pl . 1 . fig .
— Obliquely cordate : ribs about 22 , broad and flattened , separated

by a narrow groove which becomes obsolete toward the base ; ribs on the posterior slope narrow , indis
tinct, and crossed by numerous profound wrinkles . Lunule small . cordate . pr ofoundly impressed :
inner margin crenate .

Locality , Canada de las Uvas , with the preceding foss ils . a cardia plam
'

costa Lam An . sans

Vert. (Dash . Vol . V I . p . 381 .

This common species occurs much larger. though less perfect. than the one represented . This shell
occurs abundantly in the Eocene strata of Maryland , Virginia, and A labama, and is quite as character
istic of the American as of the European Eocene period . I discovered it in Maryland in 1829

, and at

that time regarded it as the first ind ication of the occurrence of deposits in the United States syn

chronons with those of the London clay . Professor Rogers has since named this shell Vmcrfoardia ascia.

RATIOA Adanson)

9. N . mites! Con . (pl . 1. fig.

Locality , Gadada de las Uvas , with the preced ing fossils .

N . aetites Conrad , Foss . Shells of Tert. Form . . October, 1833 .

10 . N . gibbosa and semilunata Lea. Cont. to Geol December. 1833 . There is but one specimen

of this shell , which I refer with doubt to a Claiborne species . The outline is sim ilar to that of the latter.

but the aperture is conceale d in the rock . which prevents the necessary comparison to determine the
identity or the difference .

N . alveata Con. (pl . 1. figs . 8 and 8a ) . —Volutions five , flattened above . carinated on the angle .

a few m inute obsolete lines revolve on the upper side of the whorls : aperture inclining to an obovate
form ; umbilicus small .

Locality , Canada de las Uvas .

This species is remarkable for its truncated whorls , which are channeled by the carina on the margin .

There are no analogous species in the Eocene of the Atlantic slope .

11 . T. uvasana Con . (pl . 1 , fig.
— Subu late , whorls with the sides straight and oblique above .

rounded below. and having large revolving striaewith intermediate minute lines ; strise near the suture

on the upper part of the whorls finer than the prominent lines below .

Locality . occurs with the preceding , in Gadada de las Uvas .

[page 11] This species is allied to T. obruta Conrad ( T. limata Lea ) . but that Claiborne shell differs
in having fewer revolving lines . and in being indented at the suture .

VOLUTATITKI Bd Gwalns .

12. V. calrfom iana Con . (pl . 1. fig. 9 —Resembles V. sag/am Con but smaller, having numerous

rounded tubercles instead of the comparatively few spiniform ones of the latter. The tubercles are

somewhat oblique ; base with rather distant impressed lines .

Locality . Caflada de las Uvas . with the preced ing.

3 0 87 003 ?

13 . B f . blaksi Con . (pl . 1 , fig .
— Fusiform . body whorl bicarinated ; shoulder profoundly tuber

culated ; tubercles acute . transversely compressed ; lower angle distant, entire . Surface covered with

0 W ords in brackets omitted in quarto.

b Adamson in quarto.

c Th is is made N o. 11 in the quarto , and all the remaining numbers are one h igher.

dM isprint for Volutilithes .
—W . H. D .
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rather fine unequal or alternated wrinkled lines ; upper side of the whorls flattened and sloping ; whorls
of the spire angulated and tubercu lated in the m iddle .

Locality . Cedada de las Uvas, with the preceding.

The beak of this shell being broken ,
its form and length are uncertain , and the aperture being con

cealed in the rock , the generic character can only be inferred from the contour of the shell . This cor

responds with Busycon . except in the biangular form of the body whorl , in which respect it differs from
any undoubted species that I have seen .

CLAVATULA? Swains.

14 . C ? calij om ioa Con . (pl . 1 , fig.
— Fusiform ; spire conical , volutions rounded , somewhat flat

tened above : body whorl ventricose ; beak short and narrow .

Locality. Canada de las Uvas , with the preced ing. A llied to C . prorata Con . , of the Claiborne
Eocene , but prop ortionably narrower.

II . FOSSILS OF THE MIOCENE AND RECENT FORMATIONS OF CALIFORNIA .

CARD!“ Lin .

15. C. modestum (n . s . ) Con . (pl . 2, fig. 15) — Very . small ; ribs about 22 , narrow ; concentric

wrinkled lines on the d isk ; posteriormargin direct, truncated ; umbonal slope angular ; ligament margin

parallel with the basal , and forming nearly a right angle with the posterior margin .

Locality , San Diego.
0

NUCULA Lam.

16 . N . decisa (n. s . ) Con . (pl . 2 , fig.
— Suboval or subrhomboidal , posterior margin obliquely

truncated ; disk with devaricating strife .

Locality , San Diego. with the preceding.

[page 12] This species resembles , in its divaricating strias, N . divaricate of the Oregon Miocene

but the lines are proportionately larger, and the shell is smaller and different in outline.

CORBULA .

17 . C. disgoana Con . (pl . 2 , fig.
—Triangular, ventricose . inequilateral , extrem ities subangu

lated ; anterior margin very oblique , rectilinear ; posterior margin forming with the ligament margin a

slightly curved line . about equal in obliqu ity to the anterior margin ; basal margin profoundly and

nearly equally or regularly rounded .

Locality , M ission of San Diego.

18. M . umbmeris Con . (pl . 11
,
fig.

—Ovate , very ineq uilatera l , convex ; posterior side cunei

form ; ligament margin very oblique ,
rectilinear ; posterior extremity truncated , direct ; beak d istant

from anterior margin .

Locality , Monterey County,
18m iles south of Tree Pifios , in sandstone .

19. M . decisa Con . (pl . ii , fig.
— Subquadrate , convex , very inequ ilateral ; ligament slope very

oblique, nearly straight ; posterior extremity truncated ; cardinal and lateral teeth robust. (Cast )
Locality , Ocoya Creek , in friable ferruginous coarse sandstone . (For the associate fossils , see pla.

vi , vii , and viii . )
20. M . tu laram Con . (pl . ii , figs . 22 and 22a) .— Suboval or subtriangular, inequ ilateral, convex

anteriorly ; compressed and cuneiform posteriorly . anterior extrem ity acutely rounded and as nearly
in a line with the beak as the base ; basal margin tum id med ially ; posterior extremity subtruncated .

Locality ,
Tulare Valley .

(Norm— This specimen is a clay cast, and was found in a bowlder that had been washed down from
the hills at the head of the Tulare Valley , about 20 miles west of the Cedada de las Uvas .

— W . P. B . )

0 Mission
"

added in quarto.



166 THE M IOCEN E OF ASTORIA AN D coos BAY
,
OREGON .

Tl LLINA Lin.

21. T. diegoana Con . (pl . 11 , fig.

-Ovate-elliptical , compremed , inequilateral , concentrically
striated . Slope carinated ; posterior extremity suddenly produced or rostrated , and below the posterior
basal margin .

Locality , San Diego,
in sandstone.

22. T. oongcsta Con . (pl . ii , figs. 14 , 18,
—Subtriangular, ventricose , inequilateral ; anterior

margin obliquely truncated ; anterior basal margin subrectilinear, oblique , extremity angulated , [page
13] much above the line of the base ; posteriormargin and posterior basal margin regularly rounded .

Localities, Monterey , Mission of San Diego, Carmelo.

This interesting species is very abundant at Monterey , in indurated drab-colored clay. There is

merely a chalky trace of the shell remain ing. It occurs in a somewhat similar rock at Carmelo, and in
sandstone at San Diego. Fig. 21 is from San Diego, 22 from Monterey , and 23 from Carmelo.

23 . T. M roana (n . Con . (pl . 2 , fig.
— Subtriangular, inequilateral , compressed ; anterior

dorsal margin oblique ,
rectilinear ; anterior extremity truncated , posterior margin regularly rounded

,

basal margin subrectilinear.

Locality , San Pedro; recent formation .

A thin smooth species , of which only one valve was obtained .

ALGA Lin.

24 . A . microdonta Con . (pl . 2 , fig.
— Rhomboidal , ventricose , thick in substance ; anterior side

very short ; umbonal slope rounded . Ribs 25, prominent, narrow , wider posteriorly , except on the pos
terior slope , where they are small and not prominent, about five in number. Cardinal teeth small , num
erous, closely arranged , larger toward the extremities. Inner margin profoundly dentate ; dorsal area
rather wide and marked with about six impressed lines ; beaks distant.

Locality , Tulare Valley? ; Miocene .

There is but one valve in the collection , and it has some resemblance toA . arataSay, of the Maryland
Miocene . The locality is given by Mr. Blake with amark of doubt.

TAPES.

25. T. dirersum Sow. (pl . ii , figs. 24 , 24a, and —Obtusely oval or suborbiculary ventricose,

inequilateral ; disk with numerous radiating prominent stria or ribs, and concentric wrinkled lines ,

which are profound anteriorly ; posterior margin nearly direct , obtusely rounded or subtruncated ; inner
margin with small crenulations ; ligament plate broad and profoundly indented .

Locality , San Pedro, in calcareous marl ; recent formation .

SAXICAVA Fleur. doBell.

26 . S . abrupta Con . (pl . 11 , figs . 25 and 25a) .— Suboval , ventricose ,
inequilateral ; concentrically

wrinkled ; anterior margin obtusely rounded obliquely inward ; posterior extremity truncated . direct,
dorsal and basal margin nearly parallel .

Locality , San Pedro; recent formation .

u n i son Lain.

27. P . pedroana Con . (pl . 11 , fig.
— Elliptical , profoundly inequi lateral , compremed , undulated

concentrically , and with very minute closely arranged radiating lines.

[page 14] Local ity , occurs with the preceding shell ; recent formation .

One broken valve of this species occurred in the same specimen of rock in which they had bored .

Some specimens of the Saxicava are entire , and fill the cavities they have formed , when living.

scm o'rnarnus Conrad.

28. S. nuttalli Con . (pl. iii . figs. 33 and 33e ) . —Ovate , ventricose , gaping widely posteriorly ; moder
ately thick in substance ; anterior side short , abruptly rounded at the extremity ; posterior side elongated
extremely truncated ; dorsal line slightly concave ; umbo not prominent ; basal margin profoundly
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OREGON .

os'rm Lin.

35. 0 . vesperlina Con . (pl . figs. 36 , 37 subfalcate , lower valve plicated or ribbed
more or less profoundly ; hinge long and wide ,

sharp and somewhat pointed ; ligament cavity wide , pro

found , minutely wrinkled ; margins abrupt ; cavity not very deep ; muscular impression large , impremed ;

upper valve flat, irregular , plicated on the margin ; a submarginal furrow , slightly impremed , crenulated

[nearly to its basal curve , profoundly crenulated a] toward the hinge .

Locality , Carrizo Creek ; Miocene .

.35. 0 . vespcrtina Con . ,
Jour. Acad . Nat. Se .

,
new series , vol . 2 , part 4 , p . 300 .

—This species is
very similar in form and plications to O. subfaloafa Con .

,
of the Virginia Miocene .

36 . 0 . hcm nan[n]i Con .
,

Nat. Sc . Philadelphia [Vl l , 1855, p .
— Very irregular

in form , thick ,
c ovate and often dilated ; lower valve shallow ; exterior very irregular , with large distant

angular radiating ribs, and with pits ,d irregular cavities ; cartilage pit broad and oblique ; upper valve
flat or concave , wi th a profoundly irregu lar surface . Length 5} inches , height 65inches .

e

Locality , Carrizo Creek , Colorado Desert : Dr. Heermann .

[page 16] This large oyster shell probably belongs to the same deposit which contains 0 . su per

tina and Anomia sqbrostala . The surfaces of most specimens have a resemblance to worm-eaten wood ,

having been evidently sculptured by some marine animal . I

23m m .

37 . P . spelrw m Coma (pi . 43 , 43a, 43h ) . —Ovate , ventricose ,
anteriorly inflated with fine radi

ating lines and transverse wrinkles , transverse furrow medial , angular, slightly oblique ; posterior side
cuneiform , truncated at the extremity , which is direct, and with prominent, acute , wrinkled concentric
lines ; front dorsal margin widely recurved , trisulcate ; cardinal plate broad , sulcated process slender,
direct.

Locality , San Pedro; recent formation .

No trace of the coriaceous cup , characteristic of this genus, remains in the collection . It is widely
distinct from the recent species of the California coast , P . pm ita Conrad .

m aou m Lam.

38. F. crenu lata Sow . (pl . fig.

— Oblong subovate ,
slightly contracted laterally opposite

the foramen . Shell with numerous radiating conspicuous compressed lines ; foramen large , subovate ,

not nearly central ; inner margin crenulated , thickened basal margin sinuous ; inner margin of foramen
broadly callous ; cavity profound .

F. crenu late Sowerby , Z ankerville [Tankervi lle] Catalogue .

Locality , San Pedro ; recent formation . This is the largest fossi l species I have seen .

CREPIDULA Lam. CRYPTA Bumph .

39. C. princeps Con . (pl . fig.

— Oblong ovate , thick and ponderous, contracted or com

pressed superiorly ; upper side or portion of the shell sloping ; back regularly rounded ; beak prominent ,
rounded , laterally curved : apex d istant from the margin of the aperture : diaphragm very large , wi th
a very sinuous margin .

Locality , Santa Barbara ; recent formation .

This is the largest species that has come under my observation , and is very distinct from any that
has yet been described .

0!W ords in brackets omitted in quarto.

b Th is species is not figured in the Ph iladelph ia Proceedings , nor in the quarto Pac ific R . R . report , nor anywhere else.

so far as known. It is believed to be identical with 0 . haircu ts Sowerby. The Imperfect re ference of the original has been
completed by the insertion of the words in brackets.

— W . H. D .

0
“

Thick ” omitted in quarto.

6 "
And inserted in quarto.

Footnote added in quarto The figures which are given in Pl. are from a smaller and more characteristic speci
men than that of wh ich the dimensions are given by Mr . Conrad . The specimen which is figured is, however, much worn and

broken on the edges.

”
See note 6 , above.

I These specimens were picked up by Dr. Heermann in the bed of the creek , and were undoubtedly derived from a por

tion of the stratum of shells that I found in situ.
— W . P. Blake.

0 P . spelara
"
in quarto.
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HABICA .

40 . N . diegoana Con . (pl . fig.
— Subglobose ,

sides flattened ; obtuse above.

Locality , San Diego Miocene?

Partially imbedded i n the rock and its form not accu rately determined .

[page 17] R OM A 801mm.

41 . T. diegoam Con. (pl . fig.
— Conical ; volutions three , rounded , smooth ; body whorl

ventricose .

Locality , occurs with the preceding ; Miocene?

CRUCIBULUI 81mm.

42. C. spinosum Con . (pl . fig.
— Moderately elevated , suboval , armed with numerous promi

nent spines in radiating series ; spines smaller, and the series more closelv arranged anteriorly ; apex
subcentral ? , prominent, acute ; shell with concentric wrinkles.

Calyptraea spinosa? Sowerby .

Locality , San Diego? Recent on the coast of Peru .

NABSA Lain.

43 . N . infestriata a Con. (pl . fig.
— Ovate-acute ; whorls 55, rounded , cancellated ; longitu .

dinal strise nodulous, except toward the base of body whorl ; a deep sulcus behind the beak , two upper
volutions entire ; labrum striated within ; spire conical , longer than the aperture.

Locality , San Pedro ; recent formation .

The surface of this shell is roughened by a tubercle on the longitudinal , at each intersection of the

revolving lines.

44 . N . pedroana Con . (pl . fig.
—Subfusiform , smooth ; volutions rounded , spire conical ,

longer than the aperture ,
which is elliptical ; columella very regularly concave.

Locality , occurs with the preceding ; recent formation .

This small species resembles Nessa lunata Say,
as the preceding approximates N . tn

'

vitfata Say

This is ,very remarkable , as the two latter are recent shells of the Atlantic coast, associated with each
other, both in the sea and in the Miocene deposits of Virginia and Maryland .

BTBEPKOI A Browns. OLIVA Lam .

45. S . pedroana Con. (pl . fig.

-Small , elliptical ; spire conical , about equal in length to
the aperture ; base of columellawith a prominent fold .

Locality , occurs with the preceding ; recent formation .

A small abundant species, sometimes waterwom ,
without any prominent character except the

fold at the base , which is more conspicuous, considering the size of the shell , than is usual in the genus.

LITTORINA f ir.

46 . L . pedroana Con . (pl . fig.

— Suboval ; spire very short ; body whorl abruptly rounded
above ; aperture obliquely subovate .

Locality , occurs with the preceding ; recent formation .

BTBAI ONITA 81min. w arm Lam.

47 . S . petrosa Con . (pl . figs. 47 and 47a) .

— Subglobose ; whorls four, subangulated ; body whorl
with three revolving rows of d istant tubercles [page 18] and flattened at the summit. Spire conical ;

penultimate whorl with one series of tubercles .

Locality, Tulare Valley . (Found wi th Meretrir tu larana Con. (pl . ii , figs. 22 and 32a. Both speci
mens are clay casts , but very perfect — W . P. B . )

m . TERTIARY SHELLS OF THE ISTHMUS OF DARIEN .

M I O C E N E ?

Mr. Blake has forwarded me casts of three bivalves. They are forms which are new to me , and

probably Miocene species. The Gratelupia, except in being truncated posteriorly, much resembles
G. hydrous Conrad , an Eocene ion“.

0 N . interstriota
”
in quarto.
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GRATI LUPIA Dssrnoulins.

48. G. f macfropsis Con . (pl . fig.
-Tri angular, inequilateral ; dorsal margins equally oblique ,

straight ; basal margin rounded anteriorly, slightly curved posteriorly , posterior extremity truncated ,
direct, considerably above the line Of the base .

Locality , Isthmus of Darien .

“ 82m .

49. M . dariena Con. (pl: fig.
— 0 btusely and obliquely subovate ; ventricose ; inequilateral ;

anterior extremity angulated and situated much nearer the beak than the base ; anterior dorsal line
straight and oblique ; beak not prominent ; basal and posterior margins profoundly rounded .

Locality , occurs with the precedi ng.

TELLIKA Lin.

50 . T. darima Con . (pl . fig.
— Subtriangular, compressed ; anterior hinge margin rectilinear,

very oblique , extremity truncated , direct ; posterior extremity regularly rounded ; base moderately
curved .

Locality , occurs with the preceding.

IV . MIOCENE FOSSILS FROM OCOYA CREEK.

The followi ng are descriptions Of some of the fossils from Ocoya Creek (Pose Creek ) , which occur only
as casts . The collection contains many Of these casts , but the descriptions are principally based upon
the drawings made at the locality by Mr. Blake.

51. N . ocoyana Con . (pl. vi , fig.
— Spire conical , volutions three or four, rounded on the sides;

depressed above ; body whorl very wide , depressed .

Locality, OcoyaCreek ; W . P. Blake.

52. N . genicu lata Con . (pl. vi, fig.
—Globose, volutions angulated above ; spire short , conical ;

body whorl contracted near the summit.

Locality , OcoyaCreek ; W . P. Blake.

[page 19] Resembles N . clveata Con . , of the Cali fornia Eocene . (See p .

BULLA.

53 . B . jugu lar
-is Conrad (pl . vi , figs . 62 , 62a, 62h) .— Oblong elongated , much contracted toward the

apex ; acutely rounded at the base.

Local ity , Ocoya Creek ; W . P. Blake.

PLI UBOTOI A .

54 . P . tram wntana Conrad (pl . vi . fig.
—Fusiform , with rugose revolving lines and distant short

longitudinal undulations on the body whorl ; volutions of the spire rounded ; longitud inally undulated .

Locality , Ocoya Creek ; W . P. Blake.

[55. P . ocoyana Conrad (pl . vi , fig.
— Short fusiform body , whorl ventricose, contracted near the

suture , surface marked with revolving lines and numerous longitudinal furrows.

Locality , Ocoya Creek ; W. P. Blake ] 0

BYCOTOPUSJ'

56 . S . ocoyanus Conrad (pl. vi , fig.
— Spire depressed ; whorls flattened above ; shou lder subangu

lated , sides somewhat flattened , columella profoundly rounded above and concave be low .

Locality , Ocoya Creek ; W . P. Blake.

TUBM TI LLA .

57 . T. ocoyana Conrad (pl . vii , figs. 73 , 73a, 73b) . —Volutions 13 or 14 . straight at the sides , rounded
at base, and havingwell-marked revolving lines , base broad ; volutions suddenly tapering to the apex .

Locality , Ocoya Creek ; W . P. B lake .

n The description of P . ocoyana does not appear in the quarto, but the numbers jump from 55 to 57 and the name is

included in thecatalogue that precedes the descriptions .

b “

Syctopus in quarto; - Sycotypus .
—W . II . I) .
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APPEND IX VII .

NOTE ON THE MIOCENE AND POST-PLIOCENE DEPOSITS OF CALI
PORN IA ,

WITH DESCRIPTIONS OF TW O NEW FOSSIL CORALS.

a

By T. A . CON RA D .

Post-Pliocene deposits Of shells occur atvarious places on the coastof California, as SantaBarbara, San
Pedro, etc . , but I have seen specimens Of Miocene fossils from no other locality on the coast than near the

former town , where they were obtained by Doctor B eermann , who informs me that they are very little
elevated above the sea, and that the post-Pliocene fossils rest immediately upon them . This Miocene
deposit consists chiefly of fine loose brown sand and small corals, the most Of which are a species herein
described as Idmonea califom ica. The shells have been described in the Proceed ings for February , 1855,
page 267 , and consist of Mercerum

'

a perlaminosa , Pecten heermanm
'

, Diadora m rcibrdifomn
'

s, Pandora bili

rata
, and Cardita occidentalis.

The Mercm aria and Pecten are closely related to species of the Virginia Miocene , and indeed there is
an extraordinary analogy in all the above-mentioned shells to species of the Atlantic Miocene deposits;
and what is equally remarkable , they have no resemblance to the existing (

‘

alifom ia species, many of
which are embedded in sand above them ; affording perhaps a stronger contrast between the twogroups
than occurs in any other part of the world . The A tlantic Miocene and post-Pliocene , on the contrary ,
contain a few species in common and others which are analogous.

IDI OH A Lsmouronx .

Idmonea califom ica.
—Branches compressed , slender, bifurcated ; tubular openings projecting,

irregularly grouped , but disposed to form in transverse series ; longitud inal line between th
’
e openings or

cells , micrwcopic or obsolete ; reverse surface planoconvex , transversely wrinkled and slightly furrowed ;
section exhibiting 15 to 20 angular pores.

The branches Of this species are about one-e ighth of an inch wide. I have not seen any among them
anastomosed . It belongs to the genus Crisisina D ’orbigny.

Among these corallines is a species of Tubu lipora, a Retepora, and a Licherwpora which may be
named

Lichenopora californi?a.
— Adhering ; tubular openings numerous. arranged in irregular branching

rays ; central depression ratherdeep and with numerous unequal pores. Diameter aboutone-fourth of an
inch .

POST-PLIOCENE .

Near SantaBarbara and San PedroDoctorBeermann collected a number of fossil shells of the same

species which inhabit the a djacent coast , among which are Platyodon cancellatum Conrad , Schizotham s

outfallii Con . , Ven_us nu ttalli i Con . Tellina nasuta, and Tapes dirersa Sowerby , among the bivalves, and a
number of univalves.

0 Proc. Acad . Nat. Sci. Philadelph ia, vol . 7, December, 1855, p. 441.
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DESCRIPTIONS OF THREE NEW GENERA
,
TW ENTY -THREE NEW

SPECIES MIDDLE
,

TERTIARY FOSSILS FROM CALIFORN IA
,
AND

ONE FROM TEXAS .

“

By T . A . CON RAD .

[page 312] ru m fishers .

Jam
'

ra bd lm— Subtriangular; inferior valve convex , ribs 14 or 15, square , about aswide as the inter
vening spaces , very prominent, some of them with [page 313] one or two longitudinal Obsolete lines ; disk
finely wrinkled concentrically ; upper valve flattened , deeply depressed toward the apex ; ribs rather
narrower than those of the opposite valve , obscurely bicarinated above , disk ornamented with close , fine ,
squamose , concentric wrinkles . Length 4 inches ; height 3} inches .

Locality . Santa Barbara,
Cal . ; Doct or Newberry .

PALLIUI Klein .

1 . P . a trellanmu .
— Suborbicular; lower valve ventricose , slightly undulated ; ribs 17 , broad , little

prominent, convex , with an intermediate linear rib , from which the larger ribs are separated by an
impressed line ; upper valve convex , somewhat undulated ,

ribs flattened and the intermediate small ribs
with a longitudinal impressed line on the lower partof the valve . Height 2; inches .

Locality , Estrella Valley , California ; Dr. Newberry.

2 . P . a assicardo.
— Obtusely ovate or suborbicular, thick ; lower valve ventricose ; ribs 15—16 ,

elevated , back rounded , sides flattened , disks radiate-striate , 9or 10 on the ribs , intervals of ribs concave ,

umboor whole disk at wide intervals having a tendency to be humped and nodose ; upper valve convex
or slightly ventricose ; ears large , equal ; hinge thick , with prominent , acute . Oblique teeth ; fosset pro
found ; muscular impression very large . Height5 inches .

l ocality , Monterey County , Cal . ; A . S. Taylor .

PEOTEN Lin .

1 . Pecten nwcki i .
— Suborbicular , compressed : ribs 19, not very prominent. convex-depressed on the

back , angulated on the sides . Height 65inches .

Locality , San Rafael Hills : Mr. Antisell .

2 . P . altiplecfus .
— Obtusely ovate ; ribs squamose , slender, nine of them distant , profound ly ele

vated . Height 2) inches .

Locality , with the preced ing : Mr. Antise ll .

P . inezana — Triangular, equilateral ; anal side. subcuneiform ; teeth r obust .

Locality , Santa Ynez Mountains ; Mr. Antisell .

nou n s Gray.

M . dcnsata .
— Subovate , ventricose , th ick , very inequilateral ; posterior side very short compara

tively, contracted ; extremity subtruncated , much above the line of the base ; posterior basal margin
very Oblique and contracted ; anterior end obliquely truncated ; anterior basalmargin rounded ; sum
mits prominent, distant ; lateral teeth very robust and prominent ; inner margin entire . Length 2}
inches .

Locality , Santa Barbara ,
Cal . ; Doctor Newberry.

0 Proc. Acad. N at. Sci . i ’h lladeiph ia , vol. 8. December. 1856 . pp. 312-316 .
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Thracia mactropais.
— Subtriangular, subequilateral , ventricose ; anterior side cuneiform or subto

strated , posterior end regularly rounded ; ligament margin very Oblique ; base regularly and profoundly
rounded ; umbonal slope abruptly rounded ; summit prominent, posterior to the middle Of the valve ;
anterior extremity angu lar. Length 1 inch .

Locality, Monterey County, Cal . ; Doctor Newberry.

“ A Lin .

Mya monten yanm
— Suboval , slightly ventricose , thin , inequilateral ; summit hardly prominent,

anterior end subtruncated ? posterior end acutely rounded . [page 314] the extremity situated more nearly
on a l ine with the beak than the base ; disk concentrically rugoso-striate . Length 1} inches.

Locality , Monterey , Cal . ; Dr. N ewberry

1 . A rea canalis .
— Subtrapezoidal , ventri cose ; ribs 24—26 , flattened , scarcely prominent, divided by

a longitudinal furrow ; disk concentrically wrinkled ; umbo ventricose ; summits prominent, remote

from the center. Length 2] inches ; height 11 inches .

Locality , Santa Barbara, Cal .

2. Area tn
'

lincata.
— Trapezoidal , somewhat produced , inequilateral , ventricose ; ribs 22—24 , scarcely

prominent, square , wider than the intervening spaces , ornamented with three impressed or four raised
lines; disks concentricallywrinkled ; summits prominent ; beaks approximate . Length 3 inches.

Locality , occurs with the preceding.

3 . Area congesta.
— Rhomboidal , ventricose , inequilateral ; ribs about 27 convex on the back , wider

than the intervals which are transversely striate ; anterior ribs crenate ; ligamentmargin elevated ; pos
terior endobtusely rounded ; summits prominent. Length five-eighths inch .

Locality , California; DoctorN ewberry .

M B A Poll . PI CTURCULUB Lam.

Aximra barbarcm is .

—Lentiform ,
subequilateral , concentrically wrinkled ; ribs about 37 , scarcely

prominent, flat, defined by an impressed line , wanting on the submargins and Obsolete toward the base ;
summits slightly prominent . Length 13 inches ; height rathermore than 1} inches .

ABCOPAGIA .

Arcopagiamedialis
— Oval , both valves slightly ventricose , anteriorly ; upper valvemuch contracted

or concave toward the umbonal slope, which is angulated ; postumb onal slope slightly contracted in

the m iddle , emarginate at base ; the corresponding slope Of the lower valve deeply folded , reflected
toward the extrem ity ; disks rugoso-striate concentrically. It has an affinity to A . biplr

'

cata Conrad , but
is proportionally longer.

Locality , Monterey County , Cal . ; A . S . Taylor.

TAPES l owsrby.

Tapes linieatum .

— Oblong-Oval , ventricose ; buccal side short, extremity obtusely rounded ; anal
side elongated , end regu larly rounded ; ligament margin long, Oblique , straight ; disks radiated with fine
uneq ual lines , excepton the postumbonal slope , which is entire . Length 2 inches .

Locality , Doctor Newberry .

CBYPTOI YA Conrad.

Cryptomya ma fia
— Oval , compressed , posterior end truncated ; umbonal slope angulated on the

umbo; beaks medial : basal margin medially truncated ; disk medially flattened .

Locality , Monterey County , Cal . ; Doctor Newberry .

CYCLAS Klein . LUCINA Lain.

Cycles reim
'

oc .

—Suboval , compressed? Very inequilateral , somewhat Oblique ; disks concentric

ally striate ; larger strife prominent, acute , distant, the intervals with four or five unequal , fine ,
wrinkled

lines ; beaks scarcely prominent above the dorsal line. Length I i inches.
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Ap pEN D Ix IX .

DESCRIPTION OF THE TERTIARY FOSSILS COLLEC TED ON THE
SURVEY .

a

Bv T . A . CO N RA D .

[page 69] CALIFORN IA FOSSILS .

U N I V A L V E .

scmzon aa Conrad .

Bucciniform ; columella concave . plicate ; lower part of body volution deeply channeled
,
the

channel emarginating the columella.

Schizopyga californiana (Pl . I I , fig.
— Volutions rounded , having revolving ribs and longitudinal

furrows, giving the ribs a nodulous character : basal excavation profound .
— Proceedings Acad . Nat.

Sci . , December, 1856 , p . 315.

Locality , Santa Clara,
Cal . ; Doctor Newberry.

The above genus is probably re lated to Cancellaria.

B I V A L V E S .

CEYPTOI YA Conrad.

C‘ryptomya ovalis (Pl . I I , fig.
—Oval , compressed , posterior end truncated ; umbonal slope angu

lated on the umbo ; beaks medial ; basal margin med ially truncated ; disk medially flattened — Pro

ceedings Acad . Nat. Sci . for December, 1856 , p . 314 .

Locality , Monterey County , Cal . ; Doctor Newberry .

Rather smaller than the recent C . coli/om its ,
less regularly oval , inequilateral , etc.

rm cn Leach .

Thracia nw dropsis (P1. 11, fig.
— Subtriangular, subequilateral , ventricose ; anterior side cunei

form Or subrostrated , posterior end regularly rounded ; ligament margin very Oblique ; base [page 70]
regularly and profoundly rounded ; umbonal slope abruptly rounded ; summit prominent, posterior
to the middle Of the valve ; anterior extremity angular. Length 1 inch .

— Proceedings Acad . Nat. Sci . ,

December, 1856 , p . 313 .

Locality. Monterey County , Cal . ; Doctor Newberry .

“ A Lin.

Mya montcrcyana (Pl . II , fig.
— Suboval , slightly ventricose , thin ,

ineq uilateral ; summit hardly
prominent ; anterior end subtruncated ? , posterior end acutely rounded , the extremity situated more

nearly on a lihe with the beak than the base ; d isk concentrically rugose-striate . Length 1} inches
Proceed ings Acad . Nat. Sci. , December, 1856 , p . 313 .

Locality , Monterey , Cal . ; Doctor Newberry .

Th is and the preceding fossil belong to the same rock in which the Schizopyga occurs, the group
having no resemblance to that Of Estrella,

or other localities referred to in this paper.

Myaf subsinuala (Pl . II , fig.
-Somewhat sinuous , ovate , sl ightly reflected at both ends ; con

tracted medially or from beak to base .

Locality , Monterey County , Cal .

0 Pacific R . R . Repts vol. 6 , pt . 2, NO . 2. 1857. pp. 09-73.
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ABCOPAGIA Leach.

Arcopagt
’

a medialis (Pl . I I , fig.
—Oval , both valves slightly ventricose anteriorly ; upper valve

much contracted or concave toward the umbonal slope , which is angulated ; postumbonal slope slightly
contracted in the middle , emarginate at base ; the corresponding slope Of the lower valve deeply folded ,
reflected toward the extremity ; disks rugose

-striate concentrically.
— Proceed ings Acad . Nat. Sci. ,

December, 1856 , p . 314 .

Locality, Monterey County, Cal . ; A . S. Taylor.

TAPES Sowerby.

Tapes linteatum (PI. 11 , fig. 7 —Oblong-oval , ventricose ; buccal side short, extremity obtusely
rounded ; anal side elongated , end regularly rounded ; ligament margin long, oblique , straight, disks
radiated with fine , unequal lines , except on the postumbonal slope , which is entire — Proceedings Acad .

Nat. Sci . , December, 1856 , p . 314 .

Locality , California; Doctor Newberry .

ABOA Lin.

1 . Area canalis (PI. 11 , fig.
— Subtrapezoidal , ventricose ; ribs 24—26 , flattened , scarcely promi

nent, divided by a longitudinal fu rrow ; disk concentrically wrinkled ; umbo ventricose ; summ its

prominent, remote from the center.
— Proceed ingsAcad . Nat. Sciences , December, 1856 , p . 314 .

Locality , Santa Barbara , Cal . ; Doctor Newberry .

2. Area trilincata (PI. II , fig.
— Trapezoidal , somewhat produced , inequilateral , ventricose ; ribs

22—24 , scarcely prominent, square , wider than the intervening spaces , ornamented with three impressed
or four raised l ines ; disks concentrically wrinkled ; summ its prom inent ; beaks approximate. Length
3 inches — Proceedings Acad . Nat. Sciences , December, 1856 , p . 314 .

Local ity, occurs with the preceding.

3. Area congesta (Pl . I I , fig.
— Rhomboidal , ventricose ,

ineq uilateral ; ribs about 27 convex
[page 71] on the back , wider than the intervals, which are transversely striate ; anterior ribs crenate ;

l igament margin elevated ; posterior end obtusely rounded ; summits prominent. Length , five-eighths
inch .

— Proceed ings Acad . Nat. Sciences , December, 1856 , p . 314 .

Locality , California ; Doctor Newberry .

M B A Poll . PI CTUNCULUB Lam.

Axinaaa barbarcnsis (Pl . I II , fig.
— Lentiform ,

subequ ilateral , concentrically wrinkled ; ribs
about 37 , scarcely prominent, flat, defined by an impressed line , wanting on the submargins and Obso

lete toward the base ; summits slightly prominent.

I ULIN IA Gray.

H. demota (Pl . III , fig.
— Subovate , ventricose , thick , very inequ ilateral ; posterior side very

short comparatively , contracted ; extremity subtruncated , much above the line Of the base ; posterior
basal margin very Oblique and contracted ; anterior end obliquely truncated ; anterior basal margin
rounded ; summits prom inent, distant; lateral teeth very robust and prominent; innermargin entire .

Proceed ings Acad . Nat. Sciences, December, 1856 , p . 313 .

Local ity, Santa Barbara and shores of San Pablo Bay? , California ; Doctor Newberry .

Dorm s acopon.

1 . Dosinia longu la.
— Regularly ventricose ,

inequilateral , longitudinally oval ; margins and base
regularly rounded ; summits prom inent ; buccal margin more obtusely rounded than the anal .

— Pro

ceedings Acad . Nat. Sciences, December, 1856 , p . 315.

Locality,
Monterey , Cal . ; Doctor Newberry .

2. Dosim
'

o alta (Pl . I II , figs. l 3a and 13b) .— Obtusely subovate or suboval from beak to base ; pos
terior margin curved , profoundly Oblique ; base regularly and rather acutely rounded ; summ its promi
nent, oblique ; surface marked with numerous fine , concentric, impressed lines ; beaks medial . Height
4 inches — Proceedings Acad . Nat. Sciences, December, 1856 , p . 315.

Locality , Monterey , Cal . ; Doctor Newberry .

37351— N O. 59— 09— 12
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Lin.

Pecten pablocnsis (Pl . III , fig.
—Orbicular, compressed , thin , concentrically wrinkled ; ribs

18—20 , slender; little prominent, with an intermediate radiating line .

Locality , San PabloBay, Cal ifornia ; Doctor Newberry .

PALLIUI M .

P . estrellanwm (Pl . III , fig.
— Suborbicular ; lower valve ventricose , sl ightly undulated ; ribs

17 , broad , l ittle prominent, convex , with an intermed iate linear rib , from which the larger ribs are

separated by an impressed line ; upper valve convex , somewhat undulated , ribs flattened , and the
intermed iate small ribs with a longitudinal impressed line on the lower part of the valve — Proceed
ings Acad . Nat. Sciences , December, 1856 , p . 313 .

Locality , Estrella Valley , California ; Doctor Newberry .

Jaafra bells (Pl . 111, fig.
— Subtriangular ; inferior valve convex , ribs 14 or 15, square , about

as wide as the intervening spaces , very prominent, some of them with one or two longitudinal Obsolete
lines ; disk finely wrinkled concentrically ; upper valve flattened , deeply [page 72] depressed toward
the apex ; ribs rather narrower than those Of the opposite valve , obscurely bicarinated above ,

disk oma

mented with close , fine ,
squamose, concentric wrinkles . Length , 4 inches ; height, 31 inches — Pro

ceed ings Acad . Nat. Sciences , December, 1856 , p . 312 .

Local ity , Santa Barbara , Cal . ; Doctor Newberry .

0m m

Ostrca titan (Pl . IV , fig. 17 ; Pl . V , fig. 17a, profile) .— Produced from beak tobase, straightor slightly
curved , substance very thick , coarsely laminated ; upper valve flat, very thick , somewhat gibbous ;
lower valve profoundly ventricose , umbonated , the summit rising above the beak Of the opposite valve .

Length , — Proceedings Acad . Nat. Sciences , 1855.

Locality , San Luis Obispo,
Cal .

FOSSILS OF GATUN , ISTHHUS OF DARIEN .

u m Vsisno.

Males ringens (Pl . V , fig.

Dolium. ring/ens (Cassia) Swainson .

Locality , Gatun . This shell inhabits thePacific coast Of South America, and the genus is unknown
in the Atlantic .

TUM LLA Lam.

1 . Turritella altilira (Pl . V , fig.
— Subulate , carinated ; volutions with two distant, elevated ,

revolving, crenulated ribs , interstices with revolving lines ; body volutions bicarindted at the angle.

Locality, Gatun ; Doctor Newberry.

2. Turritella gafunensis (Pl . V ,
fig.

— Subulate ; volutions each with two slightly concave spaces ;
body volution ventricose ,

much larger than the penu ltimate, having about 20 revolving lines , seven or
eightOf which are on the base , which is flattened ; three lines on the body volution larger than the others ,

the two lower ones remote .

Locality , occurs with the preceding.

TRITON Lam.

An imperfect cast of an unknown species occurs with the preceding.

I have compared the above three univalves with what recent species and figures I have access to, and

can not identify them ; but if they should be representatives Of existing shells they will doubtless prove
tobe inhabitants Of the Pacific coast , Of the Isthmus , or Of South America.

(HTM L ! Lani .

Cythcrear
’
( .Urretrir ) daricna! (pl . V , fig. Merely darima Con Desc . Of Foss. and shells col

lected in California by William P. Blake. p . 18. I have referred this shell to Gyt’tcma, as it is probable
that Venus m an

'

s: may prove the type Of a genus distinct from Cytherea.
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A ppEND Ix X .

REPORT ON THE PALEONTOLOGY OF THE SURVEY .

a

By T . A . CON RA D .

[page 189] DEA R SIR : Accompanying this is the description Of the fossils collected by you in south

ern California.

In the Proceedings Of the Academy Of Natural Sciences for 1855, page 441 , I have remarked that the
Miocene Of SantaBarbara contains agroup of shellsmore analogous to the tomils of the Atlantic slope than
to the existing shells Of California ; but it is evident, from the specimens in your collection , that there
must be subdivisions in those Tertiary deposits of California which range between the Eocene and Pleio
cene periods, for the group Of the EstrellaValley and SantaYnez (Barbara) Mountains does not appear to
contain one species, even , analogous to any in the Santa Barbara beds, and, on the contrary, some of

them remind us Of the existing Pacific fauna. Thus Dosim'

a alta is closely allied to D . simplex,
Hin

m
’

tcs crassa related toHinnites gigantea. Pachydesmo and C‘rytomya [C
‘
ryptomya] are existing California

genera,
represented in the Miocene , and which do not occur in the Atlantic. I think it probable that

the Estrella groupmay prove to be Of later origin than that of Santa Barbara. There is another at
San Diego, of which I have seen but a few specimens , and can notyet determine its relation tothe other
groups . In referring these fossils to the Miocene group , it is not with the understanding that they are
exactly parallel with European or even Virginian Miocene strata, but that they are unquestionably
situated between the Eocene and newer Pliocene, containing no species analogous to the former, which
is admirably characterized in California by its general forms , and even by a few well-known Claiborne
species . Like theMiocene Of Virginia, the Estrella group is characterized by large and even compara
tivelygigantic species Of Pectinidae, so unlike any living on the coasts Of California or the Atlantic

States. It would seem that this family then reached their maximum of development and the genus

Pallium was first introduced , and Of far larger size than anywhich now exist. It is worthy Of remark that
the generic character is developed on a far grander scale than appears in subsequent epochs, the
prominent teeth and thick hinge reminding us Of the genusSpondylus .

Every new collection OfMiocene fossils shows more clearly the connection between someOf the Ter

tiary strata Of California and those Of Virginia. The species in the present collection are far more inter

esting than any others of the same formation on the Pacific slope which I have yet seen. It does not
appear that this group Of fossils has any living representative in thepmsent fauna Of the Pacific coast, but
several Of them approximate toextinctVirginia species ; and I am not sure that the large Pcctcnmagnolia ,

hereindescribed , isnot identical with theVirginiaspeciesP . j efi
'

ersonius . I think itmaysafelybe amumed
that the San Rafael Hills , Santa YnezMountains, and Estrella Valley contain strata which are parallel to
theMiocene sands and clays of the James and York rivers, in Virginia. NO doubt there are groups of dif
ferent geological age ,

as the species vary greatly in different localities ; but in your collection I find not

one Eocene species, and none more recent than the Miocene , except the few shells collected from the

[page 190] coast deposits , consisting Of recent species , among which I recognize Pachydcsma crassatelloidcs

Con . , Venus nu ttali , Saxidomus nu ttalr
'

,
and other species which live in the same latitude . This is most

likely a recent, or post
-Pliocene formation. It occura in the valley Of San Luis Obispo and at Santa

Barbara.

0 Pacific R . R . Repts. , vol. 7, 1857, pp. Isa- 19a This report is addressed to Thomas Antiscii , M . D . , geologist of the

expedition
0
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The large pectens, so like to Virginia species to which I have alluded , suggest the probability that
large species of Busycon may yet be found in California. If so

,
it wi ll be very interesting to compare

them with the eastern forms.

I have no doubt but that the Atlantic and Pacific oceans were connected at the Eocene period ;
and the fos ils herein described afford strong evidence that the connection existed during the Miocene
period .

Of theMiocene shells collected by Mr. Blake in California
,
and described by me, I believe that no

species, exceptPecten deserti , and perhaps Anemia subeostata, is to be found in the present collection .

Yours, etc . ,

T . A . CON RAD .

Doctor A NTISE LL .

m um s Defi ance.

Hinnites crassa (pl . figs. 1 and — Ovate or subovate, thick , irregular, with large, rounded ,
uneq ual , radiating, irregular ribs, squamose, and with foliated spines on the lower part of the valves or
near the base ; intervals of the ribs with three or four squamose

,
prominent lines ; hinge profoundly

thickened ; fosset profoundly excavated , angular ; muscular impression very large.

Locality , Santa Margarita, Salinas Valley .

This species is remarkable for the thickness of the hinge and the upper part of the valves in old

specimens. It resembles the recent California species H. gigantea Gray ; and it probably attains a

larger size than the latter.

PEG!“ Lin.

Pecten meekii (pl . 1 , fig.
— Suborbicular, compressed ; ribs about 19; lower valve convex , wi th

broad ribs, not very prominent, convex depremed on the back , angulated on the sides
,
about as wide

as the intervening spaces, and scarcely prominent at the base ; upper valve convex depressed , wi th
narrower and lem prominent ribs, ears equal , moderate in size.

Locality , San Rafael Hills, California.

0

Named in honor of F. B . Meek . A very large species , comparable to P . j efi
'

ersonius in size , but

very distinct from all of the large pectens of the A tlantic States. The upper valve is nearly flat
, and

both are thin for so large a shell .
Pecten dew -ti Conrad (Blake’s collection , desc. p . l 5) .— Suborbicular, both valves convex ; ribs

about 23 , rounded , somewhat flattened toward the base, about as wide as the interstices , in the lower
valve much wider than the interstices, and the valve more convex than the opposite one ; ears equal
in the upper valve ; left ear of lower valve extended downward , and very obliquely striated ; cartilage
pit profound ; a submarginal channel parallel with the uppermargi n .

Locality , Carrizo Creek , Colorado Desert ; Carrizo Creek of Estrella River.

Pecten discus (pl . 3 , fig. I ).— Suborbicular, slightly oblique , profoundly compressed ordis [page 191[
coidal , thin ; ribs about 17 , rather distant, not very prominent, narrow ,

subtriangular, slender, and more
distant toward the lateral margins ; ears very unequal , rather small .

Local ity , between La Purisima and Santa Ynez.

This species is described from a cast beautifully preserved in indurated clay . The height is about
2 inches. The upper valve appears to have been nearly fiat.

Pecten magnolia (pl . 1 , fig .
—Suborbicular , ribs 11

,
very large , prom inent, convex-depressed

on the back , laterally angulated , longitudinally rugose-striate .

Locality , Santa Ynez Mountains , Santa Barbara County , Cal .
This species will compare in size with P . j efl

'

ersonius Say,
and is so remarkably sim ilar to it that it

may prove to be the same species when more perfect specimens are collected .

Pecten altiplicatus (pl . 3 , fig.
— Obtusely ovate , thin ; ribs squamose ,

slender, nine of them dis

tant, profoundly elevated , an intermediate small rib and fine radiating striaa,
Locality , San Rafael Hills, Santa Barbara County .

There is but one imperfect valve of this species in the present collection . It is remarkable for the
great prominence of its larger ribs. Height 2; inches.

a Err . typ. for Plate I I .
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Pallium estrellanum (pl . 3 , figs. 3 and — Suborbicular; lower valve ventricose ; ribs about 17
,

broad ,
flattened , not very prominent, with an intermediate small rib ,

longitudinal , sulcated below the
umbo or bilinear ; ears rather small , equal , with five or six rad iating prominent rugose lines. Height
4 inches .

Locality , Estrella ,
Cal .

The flatvalve of this species does notaccompany the specimen of the othervalve. The shell attain}
a larger size than any fossil Jam

'

ra (which it resembles) I have heretofore seen . The hinge is furnished
with six distant diverging prominent teeth , and presents a marked contrast to that of the genus Pecten ,

more nearly resembling the hinge of Spondylus . The specimens are imperfect and worn , but there are
indications on one or two that the ribs were carinated or subcarinated on the margins . One small speci

men has the ribs inferiorly ornamented with fine ,
rugose , prominent transverse lines, and each rib with

three longitudinal prominent strise, and is also striated longitudinally.

This genius originated in the Miocene period , and there it attained its maximum in size and promi
nence of the generic character. Hinnitsa also and Pecten have similar gigantic proportions in the strata,

which I have considered the equivalents of the English Miocene, and which certainly occupy a strati

graphical position immediately above the Eocene formation .

SPONDYLUS Bond. h m

Spondylus estrellanus (pl . 1 , fig.
— Obtusely ovate , both valves ventri cose ; ribs about 17 , not

very prominent, rounded , rugose , interstices convex-depressed ; valves with radiating strise, distinct
about the base , obsolete above ; posterior side subcuniform ; cardinal area narrow .

Locality , Estrella Valley , California.

This species has thick valves , is about 4 inches in height, and has entire or unarmed ribs ; the ears
are broken ,

but they are apparently very uneq ual , and the beaks are not very distant. The lateral

tubercles or teeth of the hinge are prominent, conical , and very robust. In some specimens the radiating
strim are very distinct near the posterior margin.

[page 192] u m ? mum.

Tapes montana (pl . 5, figs. 3 and — Suboval , ventricose ,
very inequilateral ; posterior margin

very oblique and rounded , end obtusely rounded ; basal margin slightly contracted medially ; disk
with concentric impressed lines.

Locality , San Buenaventura.

Tapes inezensis (pl . 7 , fig. l ) . —Less ventricose than the preceding, with a rounded base , and promi
nent concentric lines.

Locality , Santa YnezMountains .

VI RUS Lin.

Venus pajaroana (pl . 4 , figs. 1 and 2 — Obliquely ovate-obtuse , ventri cose ,
very inequilateral ;

anterior margin obtusely rounded , posterior side subcuniform ; posterior end truncated obliquely
inward .

Locality , Pajaro River, Santa Cruz .

“ OOPAGIA Brown.

Arcopagr
'

a unda (pl . 4 , figs. 3 and — Subtriangular ; right valve profoundly ventricose anteriorly ;
profoundly sinuous posteriorly , or contracted from beak to beak ; anterior end regularly and obtusely
rounded ; beaks nearly central ; valves rugose-striate concentrically .

Locality , shore of Santa BarbaraCounty , Cal .

This species is described from one imperfect valve , which resembles A . biplicata Con . It is some

what larger than that species, has a much larger umbo
, is less curved , being almost straight. In the

same rock is a cast Of a bivalve resembling a shell I have described under the name Of Cardita'mon 0 can
'

nata. There is in the collection another ‘

cast of this shell in limestone , from Estrella.

07 0M B Klein. LUCII A 14 m.

C‘yclas permacra (pl . 7 , fig.
— Compressed ,

inequilateral ; concentrically rugose
-striate , striae

distinct and acute .

Locality , Sierra Monica.

0 Err. typ . for Carditamem.
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Dosim
'

a montana (pl . 6
, fig.

— Suboval , inequilateral ; length greater than height; convex ;
anterior margin regularly and obtusely rounded ; posterior margin and base regularly rounded ; disk
concentrically sulcated ; beaks.

Locality , occurs with the preceding.

Dosim
'

a subobliqua (pl . 6 , fig.
—Obtusely subovate, slightly oblique, convex ; height exceeding

the length ; concentrically sulcated .

Locality , occurswith the preceding.

W ith these species of Dosim’

a occur a small Venus , a Natica, and Pecten , in limestone .

Mytilus inezensis (pl . 8, figs. 2 and — Subovate-Oblong? ventricose anteriorly ; compressed poste
riorly ; ribs radiating, numerous, bifurcated , and tri furcated near the inferior margins.

Localities, Santa YnezMountains and Santa Ynez River.

A few fragments of this species present the character of the ribs well defined , but the outline of

the shell is uncertain .

Lu'i
'm h m.

Lutraria transmontana (pl . 5, fig.
— Longitudinally ovate-triangular, inequilateral , thin ; anterior

end and base regularly rounded ; posterior side cuneiform , extremity rounded ; summits prominent ;
surface concentrically indented or subplicated , umbonal region concentrically plicated ; plicaeirregular.

Locality, Rancho Triumpho, Los Angeles.

0

This shell is allied to L . papyn
'

a Con . , and is well preserved in a hard , dark-colored limestone.

There is another specimen from the shore between San Luis and Santa Barbara.

A! “ Bow. “ 07 03 017120 8 Lam.

Ar ineu barbarensis (pl . 6 , fig.
— Subglobose ; equilateral ; ribs about 35, little prominent, convex

depressed , interstices narrow , square.

Locality , occurs with the preceding.

Height, 1] inches.

“ OTI -M

Mactra? gabiotcnsis (pl. 7 , fig .
— Triangular, equilateral ; anterior extremity acutely rounded ,

posterior extremity subangulated ; umbonal slope cari nated , slightly curved .

Locality , Gaviote Pass.

A cast about 1 inch long, associated with a species of Mytilus and Infundibu lum gabt
'

otenst
'

sa. It

may belong to the genus Schizodesma Gray.

GLYM B Lam. PAI D?“ Menard.

Glycimm
’

s estrellanus (pl . 7 , fig.
— Oblongor inclined tobe trapezoidal , ventricose ,

very inequilat

eral , irregularly plicated concentrically, plica more approximate and profound on the umbo, valves

profoundly gaping posteriorly , margin obliquely truncated ; ligament margin incurved , elevated poste
riorly.

Locality , Panza and Estrella valleys.

A cast allied to Pam paea refla a Say ; length , 3 inches.

[Page 195] n an Lam.

Perna mantana (pl . fig.
— Elevated , anterior margin nearly straight ; hinge line slightly

incurved .

Locality , San Buenaventura, Santa Barbara County.

An imperfect cast, about 4] inches in height, allied to P . maxillula, of Virginia, from which it
differs in having a straighter front and incurved cardinal margin . (Not illustrated . )

a This sh ell is subsequently described and figured under the name Troehita costcllata.
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U N I V A L V E S

TROM A.

Troda
'

ta oostellata (pl . 7, fig.
— Convex or convex-depremed ; volutions suture distinct;

surface irregular and marked by radiating interrupted ribs, which are obsolete or wanting above , and
distinct, though little prominent, toward the periphery ; apex not central and slightly prominent.

Locality, Gaviote Pass.

A cast in sandstone. There are two very perfect casts , one more elevated than the other, with a
ess disti nct suture and radii .

Turritella inezana (pl . 8, fig.
— Subulate , thick ; sides of volutions straight, with an obtuse carina

on each side of the suture, and contiguous to it.

Locality, Santa Ynez Mountains.

A large species with the last volution 1} inches wide. The specimen is an imperfect cast with
portions of the crystallized shell remaining. There are traces of two or three revolving lines on one of

the volutions.

Turritellavariata (pl . 8, fig.
—Subulate , volutions wi th straight sides, each with four to six revolv

ing prominent ribs, body whorl with a broad furrow revolving above the angle Of the base .

Locality , Santa YnezMountains .

A variable species ; one specimen of which shows two revolving lines on the upper part of each
whorl distant from three equidistant ribs beneath , all nearly or quite equal in size . Others have six

unequal equidistant ribs but I believe the species is always excavated at base.

Natica inezana (pl . 10 , figs. 5and — Subglobose ; whorls five ; spire prominent; volutions depremed
or slightly channeled above , scalariform ; umbilicus of ovate-acute outline, patulous toward the base.

Locality , Santa Ynez.

A large species, abundant but the specimens are imperfect. Portions of the shell remain on the

cast, and are crystallized . Height, 2] inches.

M U L T I V A L V E S .

Balanus estrellanus (pl . 8, fig. l ) .— Very large, subconical , not elevated ; valves sculptured with
close, undulated , or very irregular radiating lines.

Locality , Estrella.

Height about 2 inches ; width , 2] inches. A single specimen is in the collection , with its external
characters almost obliterated .

[page 196] E C HI N O D ER M .

ASTBODAPSIS Conrad.

Astrodapsis antiselli (pl. 10 , figs. 1 and — Pentangular, suboval ; disk with five broad angular

profound depressions ; ambulacra not greatly curved , open at the marginal extremities ; apex central
or subcentral , beneath flat, or slightly depressed , with five distinct furrows ; anus submarginal .

Locality , Estrella.

Masses of limestone appear to be composed chiefly of the fragments of this species, and contain

many entire , but apparently waterworn specimens. In this respect it resembles aMiocene rock on the
Patuxent River, Maryland . Length , 1} inches.
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DESCRIPTIONS OF NEW FOSSILS FROM THE TERTIARY FORMATION
OF OREGON AN D WASHINGTON TERRITORIES AND THE CRETA
CEOUS OF VANCOUVER ISLAND ,

COLLECTED BY DR . JOHN EVANS,
UN ITED STATES GEOLOGIST,

UNDER INSTRUCT IONS FROM THE
DEPARTMENT OF THE INTERIOR .

“

By B . F. SHUMARD ,
M . D .

[page 120]

LU CI N A FIBROSA Shumard .

Shell compremed , convex , inequilateral , length greater than the height ; buccal margin obtusely
subangulate above , obliquely subtruncate below ; basal margin very slightly arched , or straight in the
middle and rounded at the extremities ; anal margin rounded ; ligament margin straight in young speci
mens and gently arched in the adult ; ligament impression lanceolate , deeply excavated , wrinkled ,
margined by a slightly elevated carina ; beaks obtusely rounded , slightly elevated ; surface with inequi
distant concentric lines of growth , and a broad transverse fold in advance of the beaks. With a mag
nifierwe can perceive close ,

fibrous, longitudinal strim in the spaces between the concentric lines ; these
are qu ite irregular and frequently bifurcate . In old age the shell assumes a subquadrate form , and

the basal margin is qu ite stra ight or even slightly concave .

Length , about 26 lines ; height, 20 lines ; thickness, 9 lines. There are fragments in the collection

which show that this species considerably exceeds these proportions .

Formation and local ity
— Obtained by Doctor Evans in dark argillaceous shale at Port Orford ,

Oregon Territory and atDavis
’
s coalmine . The specimens under Observation are crushed and distorted

from pressure .

CORBULA EVA N SA N A Shumard .

Shell subtrigonal , gibbous , slightly inequivalve ,
inequilateral , length greater than the height ;

buccal margin short, rounded ; anal end oblique, prolonged , somewhat rostrate , obliquely truncated
at the extremity ; posterior slope forming nearly a right angle with the umbo. An elevated sharp carina
extends from the beak of each valve to the posterior inferior extremity , and interior to this is a second
carina ,which is somewhat rounded and usuall y most distinct in the right valve ; basal margin obtusely
rounded , slightly produced near the m iddle , and in most specimens slightly contracted posteriorly ;
beaks fiatten[page 121]ed near the anterior margin ,

convex , rather prominent, incurved ; surface marked
with fine , rather distinct, concentric strise, and generally with several distinct folds. The cardinal
tooth Of the right valve is thick , trigonal , and placed under the beak nearest the buccal side , while the
cavity for receiving the tooth of the opposite valve is triangular, deep , and situated directly under the
beak . The substance of the shell is rather th ick , and at the cardinal margin quite robust .

Length , 7} lines ; height, about 5 lines ; thickness , 4 ] lines . These proportions vary somewhatwith
the age of the shell

Although the collection contains many specimens , not one Of them retains its original form , all

being more or less distorted from pressure .

0 Trans. A cad . Sci . St. Louis , vol. 1, N O. 2, 1868, pp. 12)-123.
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corselet excavated superiorly , becoming nearly plane below ,
and forming almost a right angle wi th the

umbonal region ; ligament impression very deep and its edges strongly defined ; lunu le cordate, somewhat
longer than wide , deeply impressed and its edges strongly defined ; beaks rounded , elevated incurved ,
situated nearest the anterior extremi ty ; surface marked with subimbricating ribs and fine striae, the ribs
attenuated in front and posteriorly ; on reaching the posterior angle they are suddenly di rected obliquely
upward over the corselet and reduced to fine imbri cating strim. The anterior muscular impremion is

rather large , broad ovate and distinct ; the posterior one is shallow subovate, broadly rounded below ,

narrow and truncated above ; palleal impression broad and distinctly impressed ; sinus triangular, not
deep .

When the exterior crust of the shell is removed , we find numerous radiating ribs extending from
beak to base , crossed by very closely arranged concentric waved lines , and the whole surface presenting
a remarkably elegant appearance.

The dimensionsof a full-grown specimen are , for the length , 2135 inches ; height, inches ; thicknem
inches.

Formation and locality.
— Collected by Doctor Evans in gray , fine-grained sandstone of the Miocene

age , at the mouth of Coos Bay ,
Cape B lanco, and on the shores of the Columbia a short distance above

Astoria, Oreg. At all Of these localities it is qui te common.
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ON THE PLEISTOCENE FOSSILS COLLECTED BY COL . E . JEWETT AT
SANTA BARBARA , CAL .

, WITH DESCRIPTIONS OF NEW SPECIES.

“

By PHILIP P. CARPENTER
,
B . A .

, PR . D .

The study of the recent and Tertiary mollusks of the west coast of America is peculiarly interesting
and instructive , for the following reasons. It is the largest unbroken line of coast in the world , extend
ing from 60° N . to 55° s.

, wi thout any material salience except the promontory of Lower California.

Being flanked by an almost continuous series of mountain ranges , the highest in the NewW orld , itmight
reasonably be supposed that the coast line had been separated from the Atlantic from remote ages. The

almost entire dissimilarity of its faunas from those of the Pacific Islands, from which it is separated by an
immense breadth of deep ocean from north to south , marks it out as containing the most isolated of all
existing groups of species , both in its tropical and its temperate regions . W hen we go back in tims

,
we

are struck by the entire absence of anything like the boreal drift, which has left its ice scratchings and
arctic shells over so large a portion of the remaining temperate regions of the northern hemisphere , and
alsoby the very limited remains Of what can fairly be assigned to the Eocene age. The great bulk Of the
land on the Pacific slope of North America (so far as it is not of volcanic origin) appears to have been
deposited during theMiocene epoch . Hereand there onlyare found bedswhose fossils agree in the main
with those now living in the neighboring seas. To trace the correspondences and diflerences between
theseand their existing representatives may be expected to present results analogous to those now being
worked outwith such discerningaccuracy from the various newer beds Ofmodern Europe .

The first collection of Californian fossils seen in the east was made near Santa Barbara by Col . E .

Jewett in 1849; but no account was published of them before the list in the British Association Report
page 539. They consist Of 46 species, of which 29are known to be now living in the Californian

seas, and others may yet be found there . The following 10 are Vancouver species, some of which may
travel down tothe northern partof California :

Margarita pupilla, Priene oregonensis,

Galerus fastigiatus , Trophon orpheus
Bittium filosum ,

Chrysodomus can natus,

Lacuna solidula,
C . tabulatus , and

Natica clause ,
C . dirus .

Some of these are distinctly boreal shells, as are also Crepidu la grandis (of which Colonel Jewett
obtained a giant, 3] inches long, and which now lives on a smaller scale in Kamtchatka) and Trophon

tmu isculptus (whose relations will be presently pointed out) . So far, then ,
we have a condition of things

differing from that of the present seas , somewhat as the Red Crag differs from the Coralline. But in the

very same bed (and the shells are in such beautiful condi tion that they all appear to have lived on the
spot, which was perhaps suddenly caused to emerge by volcanic agency) are found not only tropical
species which even yet struggle northward into the same latitudes (as Chione succincta) , but also

species now found only in southern regions , as Cardium granifcmm and Pecten floridm . Besides these ,
the following, unknown except in this bed , are Of a distinctly tropical type , viz:

Opalia var. insculpta. Pisania fortis.

Chrysallida 8p .

From a single collection made only at one spot, in a few weeks , and from the very fragmentary
information to be derived from the collections of the Pacific railway surveys (described by Mr. Conrad ,

am . and Mag . N at. Hist. , 3d ser. , vol . 17, A pril , 1866 , pp. 274-278.
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and tabulated in the Brit. Assoc . Report, 1863 , pp . 589 it would be premature to draw inferences.

W e shall await with great interest the more complete account to be given by Mr . Gabb in the report
of the California Geological Survey . With the greatest urbanity , that gentleman has sent his doubtful
Pleistocene fossi ls to the writer, to be compared with the living fauna ; but it would'

be unfair here to
give any accountof them , except that they confirm the foregoing statements in their general character.

The following are diagnoses of the new species in Colonel Jswett’s collection .

TURRITELL A

T. testa satis tereti , haud tenui , cinerea rufo-fusco tincta ; anfr. subplanatis , suturis distinctis ; lirulis

distantibus (quarum t. jun . duse extantiores ) et striolis subobsoletis spiralibus cincta; basi parum
angulate ; apertura subquadrata ; labro tenui , modice sinuato.

Hab.
— SantaBarbara,

Pleistocene formation (Jswett) . San Diego, on beach (Cassidy) .
This species comes nearest to T. sangu inea Rvs .

,
from the gulf , but difiers in the faintness Of the

sculpture. Mr. Cassidy ’s specimensmay be washed fossils , or very poor recent shells .

BITTIUM ?ASPERU M .

B . testa B . quadrifilato forrna ,
magnitudine , et indole simi li

, sed sculpture intensiore ; eodem vertice

nucleoso abnormali ; sed ,
vice filorum ,

costulis spiralibus costas spirales superantibus , subnodu

losis ; t. jun . costulis ii . anticis majoribus, alteris minimis ; postea plerumque iv. subsequalibus ,

interdum iii . interdum aliis intercalantibus ; sculptura basali intensiore ; costis radiantibus

subarcuatis.

Turboni lla asperaGabb , inProc .Acad . Nat. Sc . Philadelphia, 1861 , p . 368.

Hab.
-Santa Barbara,

fossil in Pleistocene beds ; abundant (Jswett) . San Pedro, San Diego,

Catalina Islands , 30—40 fms. (Cooper) , State Col . No. 591 c.

Mr. Gabb informs me that his Turbonilla aspera is aBittium . Unfortunately
,
the type is not acces

sible ; and as the diagnosis would fit several closely allied species , it can not be said with precision to
which it rightfully applies. As this is the commonest of the group , it is presumed that it is the Tur

bonilla
”
intended . Should the type , however, be recovered , and prove distinct, this shell should take

the name of B . rugatum , under which I wrote the diagnosis, and which was unfortunately printed in the
Brit. Assoc . Report, p . 539. The fossi l specimens are in much better condition than the recent shells as
yet discovered .

BI'I'rIU II ARM ILLATUM .

B . testa B . aspero simili ; anfr. nuel . ii . lwvibus , tumentibus, vertice declivi , celato; dein anfr. ix .

normalibus planatis , suturis impressrs t. adolescents seriebus nodu lorum tribus spiralibus extanti
bus, supra costas instructis ; costis radiantibus circ . xiii . fere parallelis, seriebus, a suturis separatis,
spiram ascendentibus ; t. adulta, costulis spiralibus, interdum iv .

,
intercalantibus ; costalis radianti

bus creberrimis ; costis suturalibus ii . validis , haud nodosis ; basi effusa,
liris circ . vi . ornate ; apertura

subquadrate ; labrO labioq ue tenuibus ; columellavix torsa,
effusa

,
vix emarginate .

Huh—SantaBarbara, Pleistocene ,
1 sp. (Jswett) . San Pedro

,
San Diego (Cooper) .

The sculpture resembles Cmi thiopsis : but the columella is pinched , not notched .

OPA LIA ( ?CREN ATOIDES var.) IN SCU LPTA .

O. testa 0 . crenatoidei sim ili ; sed costis radiantibus pluribus , xiii .
—xvi . , in spir‘a validis ; sufr. u lt. Obso

letis ; scu lpture spirali nu lla ; panctia suturalibus m inus impremis , circa fasciam basalem le vem

postice , non antics continu is.

Hab.
— Santa Barbara, Pleistocene ,

1 sp . (Jewett) .
Very closely related to 0 . crenatoides , now living at Cape St. Lucas, and , with it, to the Portug uese

0 . ormata. It Is quite possible that the three forms had a common origin .

TROPIION TE N U ISCU LPTUS .

T. testa T. barvicensi sim ili , sed scu lpturaminus extante ; vertice nucleosom inimo ; anfractibus uno et

dimidio lsevibus, apice acuto; normalibus v tum idis . poetics subangu latis , suturis impres is ;
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Ap pEND Ix XIII .

MATERIAL TOWARD A BIBLIOGRAPHY OF PUBLICATIONS ON THE
POST-BOCENE MARINE MOLLUSKS OF THE NORTHWEST COAST OF
AMERICA

,
1865—1908.

By W ILLIAM HEALEY DALL .

The present bibliography is intended to take the subject up where itwas dropped
by Dr. Philip P. Carpenter in 1864 , when he concluded his supplementary report
to the British A ssociation

,
which was reprinted , with a short bibliography , as

Smithsonian M iscellaneous Collections No. 252 , in 1872 .

It has been my object to include all papers published since 1865, bearing on the
marine post-Eocene mollusks

,
whether recent or fossil . I have also included a fu ll

and exact reference to certain works issued before 1865, to which Doctor Carpenter
did not refer

,
or to wh ich his references were insufficiently exact .

No attempt has been made to include general monographs , or the like , where
the references to western American forms are purely incidental ; but a few mono

graphic titles were inserted because they were for some reason exceptionally import
ant for the fauna concerned . Some titles of papers on the tropical west-coas t
fauna

,
important for comparative purposes

,
have been included,

though I have
not attempted to make the bibliography complete for the Panaman or South
American faunas .

When they could be procured
,
the fu ll name and years of birth and death Of the

au thors referred to precede the list given of their published papers on this region.

I shall be glad to receive any additions or corrections to the data Of this kind , or
references to papers which should be inserted in the list .

(ANON Y II OUS . ) Preliminary list of Mollusca, etc .
, of the Seattle district, Puget Sound . Young Natu

ralists
’
Association , Seattle , W ash .

,
4 pp . , 1894 .

ARN OLD , DELOS (1830 An interrogation regarding the fossi l shells of San Pedro Bay. Nautilus ,

X , NO. 3
, pp . 33—34 , July , 1896 .

ARNOLD ,
RA LPH (1875 The paleontology and stratigraphy of the marine Pliocene and Pleisto

cene Of San Pedro, Cal . Mem . California Acad . Sci . , II I , pp . 419, ple. 1—37
, June 27 , 1903 . A lso

separately . The work includes a lengthy bibliography .

Bibliography of the literature referring to the geology of Washington . W ashington Geol .
Survey , I , Ann . Rept. for 1901 , pt. 6

,
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PLA TE I I .

(A ll species from the M iocene of Coos Bay, Oregon . )

1 . Fusinus (Buccinofum ) coosensis Dall , n . sp . A ltitude , mm . U . S. Nat. Mus .

107782

Purpura perpenderosa Dall , n . sp . A ltitude , mm . U . S. Nat. Mus .
, 107778

Tun is coosensis Dal l , n . sp . Altitude , mm . U . S. Nat. Mus. 107783

Chrysodomus bairdii Dall , n . sp . The apex and canal are incomplete . A ltitude ,

5. Purpura perponderosa Dali , n . sp. Vertical view of same specimen as that represented
by fig. 2 . Maximum d iameter

,
mm . U . S. Nat. Mus. 107778

6 . Disfinisca oregonensis Dall , n . sp . The apex of this shell is broken off. Max imum

d iameter, mm . U . S. Nat. Mus. 107779

Cancellan
'

a oregom is Ball , n . sp . A ltitude , mm . U . S. Nat. Mus. 107788

Calliostoma communi Dall , n . sp . Maximum d iameter, mm . U . 8. Nat. Mus .

107776 .

The same Shell in profile .

Tegula (Chlorostoma) stantoni Dall , n . sp . Maximum d iameter, mm . U . S. Nat.

Mus.

The base of the same shell .
Marcia oregonensis Conrad . Longitude , mm . U . S. Nat. Mus. 107786 . See also

Pl . XI
,
fig. 9

, and PI. XII , fig. 3

Glycymeris grewingki Dall , n . sp . Longitude , mm . U . S. Nat. Mus. 107784

Thracia trapezoidea Conrad . Longitude , mm . U . S. Nat. Mus. 107785. See also

Pl . XIII , fig.
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PLA TE I II .

Epitom
'

um (Arctoscala) condtmi Dali , n . sp . A ltitude , mm. Miocene of Eugene ,

Oreg. U . S. Nat. Mus. 135122

2 . Turcicu la columbiana Dall , n . sp. A ltitude , mm . Eocene of Oregon . U . S. Nat.

Mus .

Epitom
'

um (Catenoscala) oregonense Dall , n . sp . A ltitude ,
mm . Miocene of

Eugene , Oreg. U . S. Nat. Mus. 135123

4 . Architectonica blanda Dall , n . sp . Basal view of type specimen . Maximum d iameter,
mm . Eocene of Oregon . U . S. Nat. Mus . 107414

The same specimen in profile .

Strepsidura oregonensis Ball , n . sp . A ltitude , mm . Eocene of Pittsburg, Oreg.

U . S. Nat. Mus. 107395

7 . Ampu llina (Amanropsis) oregomnsis Dall , n . sp . Altitude mm . Miocene of Coos

Bay , Oregon . U . S. Nat. Mus. 107780

8. Molopophorus gabbi Del l , n . sp . A ltitude , mm . Eocene of Oregon . U . S. Nat.

Mus . 107377

9. Cerithiopsis excelsus Dall , n . sp . A ltitude mm . Eocene of Oregon . U . S. Nat.

Mus. 107400

Epitom
'

um (Opalia) m giferum Dali , n . sp . A ltitude , mm . Pliocene of Oregon .

11 . Turcicu la columbiana Dali , from the same specimen as fig. 2. Basal view ; maximum

d iameter
,

mm . Eocene of Oregon

12 . Epitom
'

um (Arctoscala) condom: Dall , n . sp .
, another specimen (of. fig. Altitude ,

70 0 mm Miocene of Eugene , Oreg. U . S. Nat. Mus. 107398





PL A TE IV .

FIG . 1 . Bathytoma gabbiana Dali , n . sp . A ltitude , mm . U . S. Nat. Mus. 153910

2. Tarris coli Dali , n . sp . Altitude of the figured specimen ,
35 mm . U . S. Nat. Mus .

Tum}: (Antip ianes) impecunia Dali , n . sp . A ltitude , 18mm . U . S. Nat. Mus . 153912 .

Thais (Nucella) precursor Dali , n . sp . A ltitude , 32 mm . Pleistocene Of Fossil Rock
Coos Bay, Oregon . U . S. Nat. Mus . 153995

5. Turcica gabbi Dali , n . sp . Maximum d iameter, 25mm . U . S. Nat. Mus . 153968. See

also P1. VI , fig. 11

Phalium (Bezoardica) turricula Dali , n . sp . A ltitude , 80 mm . U . S. Nat. Mus . 153898.

Natica oregonensis Conrad . A ltitude
,
32 mm . U . S. Nat. Mus . 153914

Bathytoma carpenteriana Gabb. A ltitude , 48mm . U . S. Nat. Mus . 153911

Littorina petricola Dall n . sp . A ltitude
,
17 mm . Pleistocene . U . 8. Nat. Mus .

Sinum scopulosum Conrad . A ltitude , 24 mm . U . S. Nat. Mus . 153913 . See also

P1. V ,
fig. 8

A rgobuccinum (Fusitriton) communi Dali , n . sp . A ltitude , mm . U . S. Nat. Mus.

153907

Tarris camman i Dali , n . sp . ; young shell . A ltitude
,
47 mm . U . S. Nat. Mus. 153909.

The same , last whorl of adu lt, showing sculpture and sinuation of incremental lines.

The carina is worn down and the base covered with polyzoan remains.

The same
,
Side view , Showing form of Sinus. A ltitude Of this specimen

,
44 mm . The

aperture is sol id ly obstructed by matrix rock . U . S. Nat. Mus . 153909.
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PL A TE V .

1 . Phalium (Bezoardica) wquisu lcatum Dali , n . sp . Front view of specimen . Altitude , 45
mm . U . S. Nat. Mus. 153896 .

2 . I/iomecus su lculatus Dali , n . sp . V iew of back of the shell , the apex and pillar defee
tive . A ltitude

,
33 mm . U . S. Nat. Mus . 153904

The same , front view ,
the base and apex slightly defective .

Phalium (Bezoardica) wquisulcatum Dali n . sp . Side view , Showing thickened outer lip .

Al titude , 45mm . U . S. Nat. Mus . 153896 .

5. Tun-is (Antipianes) perversa Gabb . Apex and pillar slightly defective . A ltitude of
spec imen ,

mm . Pleistocene of Fossil Rock , Coos Bay, Oregon . U . S. Nat. Mus .

6 . Calyptraza Troehita) inomataGabb . View of specimen from above . Latitude , mm .

U . S. Nat. Mus . 153920

7 . Scaphander oregonensis Dali , n . sp. Longitude, 13 mm . Magnified i . U . S. Nat. Mus.

154136

8. Sinum scopu losum Conrad . Altitude 24 mm . U . S. Nat. Mus . 153913 . See also Pl .

IV ,
fig. 10

9. Priene pacified Dali , n . sp . Canal and apex defective . Artitude , 60 mm . U . S. Nat.

Mus. 153902 . See also P1. VI , fig. 2 .

Natica (Cryptonatica) consors Dali , n . sp . The outer lip somewhat defective . Altitude,
29mm . U . S. Nat. Mus . 153917 . See also Pi . VI , fig . 9

Calyptrzra ( Trochi la) inornata Gabb . Latitude , 40 mm . U . S. Nat. Mus . 153921 . See

also Pi . VI , fig. 4

. Polinices (Euspira) galianoi Dail , n . sp . View of specrmen with outer coatingof the shell
missing, giving a false flattening In front of the suture and excavation at the umbilicus,
but ind icating the general form . U . S. Nat. Mus. 153916

A specimen of the same species with the outer coat intact, Showing the normal profile at
the sutures. A ltitude, 43 mm . U . S. Nat. Mus . 153916 .

224





PLA TE V I.

FIG. 1 . Olivella pedroana Conrad . Altitude ,
13 mm . , the apex wanting. Magnified f. U . S .

2. Priene pacified Dali , n . sp . Apex and canal defective . A ltitude ,
60 mm . U . S. Nat.

Mus. 153902 . See also P] . V ,
fig. 9

3 . Scaphander conradi Dali , n . sp . A ltitude , 19 mm . Magnified 3. U . S. Nat. Mus .

154152

4 . Calyptrzea ( Troehita) inomata Gabb . Latitude ,
40 mm . U . S. Nat. M IIS. 153921 . See

also Pi . V ,
figs.

5. Astrara (Pachypoma) precursor Dali n . sp . Basal view . Diameter , 35mm . U . 8. Nat.

Mus. 153919

The same specimen in profile , the apex wanting, showing the sculpture .

Margarites (Lirularia ) condoni Dali n . sp . Al titude ,
10 mm . Magnified f. U . ! Nat.

Mus. 153922

The same species from the front. Major diameter, 13 mm . Magnified
Natica (Cryptonatica) consors Dali , n . sp . Young shell . A ltitude ,

12 mm . U . S. Nat.

Mus . 153915. See also Pi . V
,
fig. 10

,
for adult

Cymatium (L inateiia ) pacificum Dali , n . sp . Altitude , 106 mm . U . S. Nat. Mus . 153899.

Turcica gabbi Dali , n . sp . Altitude ,
30 mm . U . S. Nat. Mus . 153968. See also Pl . IV ,

fig. 5.
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P I J J\_TE ‘rI I .

l . Chrysodomus imperialis Dail ,n . sp . Dorsal view of a somewhat worn specimen . A ltitude ,
52 mm . U . S. Nat. Mus. 153897 . See also Pl . XVII I , fig. 1

2 . Scutcila (Echinarachnius ) oregonensis W . B . Clark , II . sp . Dorsal view of Miocene speci
men ,

from Pleistocene of Coos conglomerate at Fossil Rock . Magnified Q. U . S. Nat.

Mus . 153975.

3 . Chrysodomus imperialis Dali , n . sp. Front V iew , the term inal part of the pillar and the
outer lip defective , the surface somewhat worn . A ltitude , 52 mm . U. S. Nat. Mus .

4 . Argobuccinum (Fus itriton ) coosenseDali , II . sp . The outer lip and endof the pillarmissing.

A ltitude ,
54 mm . U . S. Nat. Mus . 153903

5. Chrysodomus postplanatue Dali , n . sp . A large specimen
,
showing the general form and

some patches of the external sculpture , but with much of the shell above the shoulder
of the last whorl detached from the internal cast. U 8. Nat. Mus . 107781

Gyrineum mediocre Dali , n . sp . A somewhat worn specimen ,
showing the external su i

cation and heavy varices . A ltitude ,
44 mm . U . S. Nat. Mus . 153900

7 . Fudolium oreqonense Dali , n . sp . Back of defective specimen , showing the sculpture of
the last whorl . A ltitude ,

69mm . U . S. Nat. Mus . 153895

8. Crepidu la prwm pta Conrad . Profile of specimen for comparrson withthat of a young
C. princeps . Longitude ,

30 mm . U . S. Nat. Mus . 153925b

Gyrineum mediocre Dali , var. corbicu lalum . Back of adult individual , with the sculpture
somewhat obscured by decay , but showing the general character of the shell . A ltitude ,

70 mm U . S. Nat. Mus. 153870





PLA TE V I II .

FIG . 1 . Crepidu la princeps Conrad . Profile of most perfect specimen from Ventura County , Cal . ,
in A ldrich collection . Longitude, 82 mm

2. The same , showing form of septum intact, the shell being somewhat senile , and the

margin of the aperture defective at the right.

Profile of same specimen as represented by fig. 2 .

Dorsal view of another specimen resting on the plane of the aperture ; the extreme apical
point broken off . Longitude , 82 mm .
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PLA TE 1X .

(All from M iocene of Coos Bay , Oregon . )

FIG . 1 . Mytilusficus Dali , II . sp . Longitude ,
95mm . U . S. Nat. Mus. 153950

2 . Ma linia oregonensis Dali , n . sp .
, showing hinge . Latitude ,

35 mm . U . S. Nat. Mus .

3 . Another valve , Showing exterior. A ltitude ,
45mm . See also Pl . XIII , fig. 5

4 . Mytilusficue Dali , n . sp . Dorsal view of paired valves . Longitude ,
95mm . U . S. Nat.

Mus . 153950

5. Crepidu la princeps Conrad . A whorl of individuals mounted on one another ; one speci
men ismissing from the gap in the bottom of the fig ure , otherwise the series is complete .

Transverse diameter of the whorl , 130 mm . U . S. Nat. Mus. 1539250 . See also Pl . X .





PLA TE X .

(All from M iocene of Coos Bay,
Oregon . )

1 . Spisu la (Hemimaetra) albaria Conrad . Longitude , 90 mm . U . S. Nat. Mus . 153929

2 . Crepidu la princeps Conrad . Basal view of whorl fig ured on P1. IX ; the gap from which a
single specimen of the series is m issing is in the upper middle margin of the figure .

U . S. Nat. Mus . 1539250
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PL A TE X I .

(A ll not otherwise ind icated are from M iocene of Coos Bay ,
Oregon . )

1 . Venericardia castor Dali , II . sp . Lateral view . M iocene of C lallam County , Wash .

A ltitude . 27 mm . U . S. Nat. Mus . 153936

Glycymeris conradi Dali , II . sp . Altitude , 37 mm . U . S. Nat. Mus . 153949a

Ph ericardia caster Dali , n . sp. Dorsal view . Miocene of Clallam County , Wash . Diam

eter, 17 m . U . S. Nat. Mus . 153936

4 . Cryptomya oregonensis Dali , n . sp . Left valve . Longitude , 22 mm . Magnified S.

Nat. Mus . 153931

Glycymeris gabbi Dali , n . sp . A ltitude ,
51 mm . U . S. Nat. Mus . 1539491)

Diplodonta (Feianiella ) pariiis Conrad . A ltitude , 24 mm . U . S. Nat. Mus . 154205

Panomya (ampla chrysis Dali , n . sp . Longitude , 51 mm . U . S. Nat. Mus . 154093 .

Chione secaria Shumard . Hinge of right valve . Longitude , 19mm . U . S. Nat. Mus .

153971

9. Marcia oregonensis Conrad . Internal cast, showing muscular and pallial impressions .

L ongitude , 45 mm . U . S. Nat. Mus . 107786 . See also Pi . II , fig. 12 , and Pi . XI I .

fig. 3

Chione biscu lpta Dali , n . sp . Exterior of right valve . Longitude ,
45mm. U . 8. Nat.

l l . Venus parapodema Dali , n . sp . Longitude 59mm . U . S. Nat. Mus . 143944 . See also

Pl . XIII , fig. 1

12 . Chione biscu lpta Dali , II . sp . View of interior of valve . Longitude , 45 mm . U . S.

Nat. Mus . 153941
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P LA T E X l 1.

FIG . 1 . Arca (Scapharca) tri lineala Conrad . Dorsal view . Longitude ,
64 mm . U . S. Nat. Mus .

2. The same , side view.

3 .

°

Marcia oregormun
'

s Conrad . Dorsal view. Longitude , 53 mm . U . s. Nat. Mus . 107786 .

See also P1. 11 , fig. 12 and P] . XI . fig. 9

4 . N ucu la (Acilu ) conradi Meek . Longitude , 18mm . U . 8. Nat. Mus . 153952

5. The same . dorsal view .

6 . Phacoi dce aucti lineatzw Conrad . Half-grown shell. Le ft valve , somewhat worn. Lati

tude , 23 mm . U . S. Nat. Mus .

7 . Solen (Plectosolen curtus var. conrad i Dali , n . sp. Side view . Longitude , 56 mm .

U . S. Nat. Mus. 153934

8. Modiolus inflame Dali , n . sp. Dorsal view , the right valve somewhat crushed . Longi

tude ,
48mm . U . S. Nat. Mus. 153946

9. The same , side view.

10. Solen (Plectosolcn curtus var. conradi Dali , II . sp. Dorsal view . Longitude ,
56 mm .

U . S. Nat. Mus. 153934

11 . Modiolus directas Dali , II . sp. Dorsal view . Longitude , 105 III III . U . S. Nat. Mus.

153947

12. The same , side view . The shell is mostly decorticated and the valves not qu ite in appo
sition
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PLA TE XIII .

FIG . 1 . V enue parapodcma Dali , II . sp. Longitude , 59mm . U . S. Nat. Mus. 143944 . See also

2. Chione matrix Shumard . Internal cast. Showing pallial impressions. Longitude ,
64 mm .

3 . Cardium ( Cerastoderma) coosense Dali , II . sp. Dorsal view . U . S. Nat. Mus . 153933

4 . The same
,
lateral view . Latitude , mm .

Malinia oregonensis Dali , II . sp . Side view . A ltitude, 45mm . U . S. Nat. Mus. 153927.

See also Pi . IX ,
figs. 2 and 3

6 . Chione stalcyi Gabb. Longitude ,
53 mm . U . S. Nat. Mus . 143943

7 . Thrat ia trapezoidea Conrad . Dorsal view. Longitude ,
53 IIIIII . U . S. Nat. Mus. 107785.

8. Gimme secu ris Shumard . Side view . Longitude , 77 III II I . I
'

. S. Nat . Mus . 153942

9. The same dorsal view ; anterior margins slightly de fective . L ongitude , 77 III III .





FIG . 1 .

8.

9.

9a.

10.

11 .

PL A TE X IV .

Macoma astari Dall , n . sp . Longitude , 50 m m. U . S. Nat. Mus . 153937 . See also fig. 11 .

Bittium (Stylidium) eschrichl ii Middendori
’
f. Altitude ,

15 mm . Pleistocene of Fossil

Rock , Coos Bay, Oregon . Magnified . U . S. Nat. Mus. 153992

Tellina aragonia Dali , II . sp . Side view . Longitude ,
62 mm . U . S. Nat. Mus . 153940 .

Leda whitmani Dali , n . sp . Altitude , 17 mm . Miocene of Coos Bay , Oregon . I
'

. S.

Nat. Mus. 153970

Cancellaria hemphilli Dali , n . sp. Altitude , 32 mm . Pliocene of San Diego (Cal . ) well.

Eudolium petrosum Conrad . A ltitude . 80 mm . Miocene of W ashington . U . S. Nat.

Mus. 110425

Cancellaria arnoldi Dail . II . sp . A ltitude ,
mm . Pliocene of San Diego (Cal . ) well .

Macoma calcarea Gmelin . Longitude ,
mm . M iocene of Coos Bay,

Oregon . U . S.

Yoldia (Cnesterium ) strigata Dali , II . sp . Longitude ,
37 mm . U . S. Nat. Mus .

The same , dorsal view .

Spisu la Hemimaetra) prec ursor Dal l. II . sp . Longitude ,
4 1 mm . I

'

. S. Nat. Mus. 153928.

Macoma astori Dail , n . sp . A ltitude , 44 mm . The posterior dorsal slope is defective
from erosion . U . S. Nat. Mus. 153939

Macoma molinana Dali . II . sp. Internal cast. Longitude ,
40 mm . I

'

. S. Nat. Mus.
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P LA TE XV

Fm . 1 . Pecten (Patinopectm ) propatulus Conrad . U . S. Nat. Mus . 3558. Registered as cotype
of the original description . Exterior of part of right valve . A ltitude . 100 mm . From

the Miocene Of the Astoria group . Astoria. Oreg

Same specimen and valve as fig. 1 . Portion of disk showing part of two ribs and include d
interspace . Magnified

‘

f.

Same specimen as fig. 1 . Exterior of part of left valve .

Same specimen as fig. 1 . Portion of the disk , showing part of three ribs and inc luded

interspaces. Magnified
244

N
)





PLA TE XV I .

FIG . 1 . Pecten (Palinopcclm ) propatulus Conrad . Stanford University collection . Mold of

interior of right valve , showing a portion of the umbonal area and ears. Altitude ,

90 mm . From the Miocene of the Astoria group . Astoria, Oreg

2. Pecten (Palinopectm ) coosensis Shumard . U . S. Nat. Mus. 107791 . Exterior of right
valve , anterior ear slightly defective . Altitude , 103 mm . From the Miocene of the

2a. Same specimen as fig. 2, viewed in profile from behind .
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PLA TE XV II .

FIG . 1 . Turcicula u
'

ashingloniarw Dali , II . sp. View from above . Maximum diameter, 53 mm .

O ligocene of Restoration Point, Puget Sound W ashington . U . S. Nat. Mus .

2. The same . view of the base .

3 . Pecte n( I
’
atin opectm ) cooserwis Shumard . U . S. Nat. Mus. 107791. Exterior of left valve.

A ltitude . 103 mm . From the Miocene of the Empire formation , Coos Bay, Oreg
“48
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FOSSIL INVERTEBRATE FAUNA .



PLA TE XV I I I .

FIG . 1 . Chrysodomus imperialis Dali , II . sp . Specimen showing spiral sculpture . From lower

Purisima formation , Santa Cruz district, California,
collected by Ralph Arnold . A lti

tude , 55mm . See also Pl . V II , figs . 1
,
3

2 . Tellina (Moerella) unc ulana Dali , II . sp. Miocene of Astoria,
Oreg . . collected by J . D .

Dana . Longitude ,
mm . U . S. Nat. Mus . 3529a

3 . M iopleiona oregonensis Dali , n . sp. Front V iew . Miocene of Coos Bay , Oregon . A lti

tude ,
77 mm . U . S. Nat. M IIS . 153894

4 . Turcicula u
'

ashingtoniana Dali . Profile . Diameter, 53 mm . O ligocene of Restoration

Point, Puget Sound , W ashington . U . S. Nat. MIIS. 1 10448. See also Pl . XVII ,

5. Miopleiona indurata Conra d. Internal cast showing posterior sinus. Oligocene of As

toria, Oreg. , Dr. Thomas Condon . Altitude , 100 mm . U . S. Nat. Mus . 112409

6 . M iopleiona indurata Conrad . Showing external s
c

ulpture . A ltitude , 64 mm . Oligo

cene of Freshwater Bay, Washington Arnold . U . S. Nat. Mus. 110428

7 . Miopleiona orcgonmm
'

s Dali , n . sp . Same specimen as fig . 3
, viewed from the opposite

side . Miocene of Coos Bay,
Oregon . U . S . Nat. Mus . 153894
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PL A TE X IX .

1 . Batanus tintinnabu lum Linné var. cooserwis Dali , nov . Latitude , 53 mm . Miocene of

2 . Asteri tcs sp . indet. Latitude , 35 mm . The arms broken off , leaving only the central

portion of the d i sk . Miocene of Coos Bay, Oregon. U . S. Nat. Mus. 15396 1

3 . Tellina cugenia Dali , n . sp . Internal cast. Longitude ,
55 mm . Miocene of Eugene,

4 . Yoidia (Cnesterium) oregona Shumard . Cast of right valve . Longitude , 51 mm . Mio

cene of Halls Ferry , Oregon . U . S. Nat. Mus. 110450

5. Thracia condoni Dali , n . sp . Internal cast of right valve . Longitude , 60 mm . Mio

cene of Eugene , Oreg.
,
Dr. C . A . W hite . U . S. Nat . Mus . 110460

6 . Balanus tintinnabu lum var . coosensis Dali , from above . Same specimen as is repre





PL A TE XX .

FIG . 1 . Scrpu la octoforis Dali , n . sp . Side view of mass. A ltitude ,
115mm . Miocene of Coos

Bay, Oregon . U . S. Nat. Mus . 153963

2 . The same ; view of distal edge showing 00 s haped orifices of tubes. Diameter, 140 mm .

254
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PL A TE XX I.

FIG . 1 . Pontolis magmasTrue , upper surface . Miocene sandstones of Coos Bay ,
Oregon , collected

2 . The same : lower surface of specimen .





PL A TE XX II .

1 . Skull of Pontolis magnus True ,
showing le ft side . Miocene of Coos Bay , Oregon , col

lected by B . II .

2 . The same ; posterior surface .
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FIG . 1 . Skull of Pontolis magmas Tr ue ,
restored in outline from E umctop ias j ubata . M iocene of

Coos Bay,
Oregon , collected by B . H. (

‘

amman

The same specimen ; anterior view .

260

XXI II.
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264 IN DEx.

m doni 18, 58.no

See alsoEpitonium.

(Fusitriton) commont

work of 11

188—184

188

16 1 , 211

16 1

Asteritcs 18, 14 1 262

Astoria group, distribution and character of
Astoria shales,

fossils of .

(Pachypoma) ina qualis

(Pachypoma) precursor

Aturia bed, fossils of

22

34

91

55

159

159

169

Axintea 1m, 1 74 , 1 77 , 184

barbaronsis ms, 116, 1 74 .184

Bankia

2 7- 28

99

67

67

Bezeardlca 57 , 62 ,

B ittium asperum

(Styiidium) eschrichti

Boreotrophon multioostatus

Bryozoa

Buocina ampullacea .

Buocinidm

See alsoFusinus.

Buccinum

perdix ,

California, fossils from

58, 72 , 73

n , m



IN DEx. 265

(Troehita) inomata .

spinose Cassides

unguis

Calyptrteidm Cassididte

Camman , B . fossils collected

Cassia

circumcincta. .

hemphili i

oregonensis

subtenta 115, 155

1 15 1 16 .201

116—1 16

182

1 18—1 19, 160- 16 1 , 168. 165,

119

(Cem toderma) comm a 17, 18, 1 18- 1 19, 240

119

119

var. comoxense 119

119

17, 18, 20, 1 19

18, 1 19

linteurn vibex 69, 61 62, 63

Catenoscala

oregonensis .

See alsoEpitonium.

Carpenter, P . P. , bibliography by
on Mollusca

on Pleistocene fossils

Cassidalre .

Cassidaria

echinophora See alsoCardium.

striate

striatula See alsoPotamides.

Cassidea



266 IN DEX.

76 Columbia River, fossils from
75-70

CerlthiOpsis 76 , 7a, 190

Conchoceie bisects
Cerithium filosum

klsmsthensis on Astoria shales

on Pacific coast geology.

Conrad
, T. A . , on Paclflc coast paleontology

Conularis indentsto

214

120 -123 Coos Bay, descriptlon of .

123 fossils of

Tertiary of.

l
‘

23 Coos conglomerate , description of
16 , 120 , 836 , 2l0

18.

120, 122.m .189

120

Chlton 204, 207 , 209, 214

Chltonldm

stantoni

See alsoTegula.

Chrysaliide sp Crepidula

Chrysodomus

bairdii dileteto

convexs var. glance

postpartum:

88, 228

(
‘
lrrlpedle princeps 18.20.30, 84—85, 108, 228,”0,”8, 234

Clallam Bey, femiis of

Clark.W . B . , aid of

Clsvotuls . .

Crepipetelle .

Crepiteoelle .

Cristellsrla.

Ciydonautilidse

SeealsoYold ia.

Coaledo formation ,
descrlptlon of

Cochise corbis

globose prmrupts

Cochlls

Columbia River. formations along. Cryptodon 130. 158
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268

Echinophorle

E lach lste .

Empire formation, distribution and character of

Ensis

curtus

Eullth idlum

See also Pollnlom.

Evans, John, fossils collected by

Exille

Seealso Diplodonta.

Foraminifera

INDEX.

(Priscolusus) genlculus

(Pr
‘lsoofusus) medialis.

oregonensis

See also Argobuccinum.

m m

var solids

symcnsanus 36 , 37, 38

24 , 26, 86 , 37 38, 198, 200, 201

38

214

37

37

37

38

36 39, 156

40

38

36

38

37

75, 160, 151

38

39

36

214

214



IN DEX. 269

Galwdfi w; 64s65

Galeodocesds

Hemimaetra slbsrie
140 , 156

See alsoSpisula.

excentricus

See alsoMorum

estrellane

conradi

0111100 111111 s

lecontei 150 , 162 “ um

nldm
Goldwashers Gully, description of Janthi

Gyrineum

acute

(Nucula) impressa
Haliotis 195, 205, 208, 212, 213 , 215

crecherodii var. cailforniensis 209

QO O O O O O
O O O O O O O O O O O O O O O O O O O O O O O O O O O

15

15 Jonannetia
14

, 115

59

169, 1 70

169 Kennerlia. Sec Pandora.

170

54



270 INDEX.

106 - 106 Lutraria. 130.167, 175, 184

Lembulus

M e

m tata.

L imcpsidaa calcaree

nitens

8“ alga Cymatium,
“P00 0 0!“

nasuta

L iriols peltoldes var. vernalis
sp

SeealsoMargarites.

Littorina 167 , 184 , 199

8, 150 , 150,

pedrosas
Maetridw

abrupts
Lottie gigantea . 203

195 I

209 Mangelia 212

160 , 1 74 , 182- 186 126- 124

123

117 oregonensis. 9, 126- 124 , 218,

117 123

20] Margarita

183 97

7.154 helicins W

iibrosa 115, 189

116

187

160

1 16- 1

Lucinidw 1 16 - 1 17

116

Lnnatia 87

86

85

Lunella 79

i Megatebennus bimaculatus

10, 17, 126- 12 7 , 128,

128

126

128

127

126

128, 94!

124, 12 7- 128

126

12.129

120
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272 INDEX.

169 Newberry.J. s. , (mChloe-Telen fossils
45

Natica 86-87 , 164 , 1 70 , 184 185 chinensis

m , 170 Norrisie

87

89 Nucelle

86

87 precursor

86.189

(Cryptonatlce) consors 86 -87 ,

abrupta

101,

decisa 102, 166

101

d ivaricate 7,8, 1m, 103 , 150 , 150, 154 , 165

SeealsoLeda.

sexes 87, 88, 155

Naticida

angustatus

Oliva

Nerita palliata
jaspldee

Ned tina plots .

Neritoides

Never!“
semistriate

inezians s7- ss
317”

xecluzlana 87 88 O lividm



IN DEX. 273

188, 160 , 184

reflexa

See alsoMorum.

Obcorys 16, 120

Opalia

insoulpta .

varicostata.

See also Epitonium . See alsoPecten.

Ophiurites sp 12, 18, 140 Patnlaxis

Ostracoda

Ostrea

magnolia

titan meekii

nevadanus

virginica pabloensis

Ostreldm (Pseudamusium ) peckhami

Otaria (Patlnopecten) propatulus

Pectinide

oudriana 147 Pectunculus

146.147 nitens .

Pachydesms 162, 1 78, 180, 186

Penitella

W W W
penita.

See also Astra .

spelmum
Pacific coast paleontology, papers on
Palmophoca

Pallium

crassicardo.

Pol-dD‘s

0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

norvegica . .

so

11 1—1 18. 16 1,

16 7 , 1 71 , 178, 178, 181 ,

215

178, 181

171

112

112

(Patinopeoten) coosensis. 18, 1 12 ,

167 , 180, 181

181

189

172

171

180, 181

1 76 , 181

1 71

1 78

1 18

12, 1 12 , 155,

16 1



274 IN DEX.

1 16 1 1
‘

l I

ocufillneatus 12, 1 16 1 1 7, £38

117 Pontolis

magnus

(Bezoardica) wquisuloamm 18, 66—64 , 324

glaucum impressa 105- 106

See alsoYoldia.

(Bezoardica) turricula 822 Potamidw (Cerithidea) callfornia . e

paciflca 56—57 , 224, 296

See alsoTritonium.

med ialis

Pirula

See also Pecten

Plstyodon

Plectosolen

Pterorhytis

curtus

var .

protextus .

See also Solen.

Plesioniscia .

Pleurobranchus 45—4 6 , 46 , 47, 58, 169, 207

Pleurotoma

canallcnlata.

ccoyane

(Antipianes) perversa

Plenmtomatldaa

Polinices (Euspira) valianor
‘

(N everita) inessas

Polyche te

Polymorphlna

Polythalamia

septentrionalis
subfusiiormis
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276 IN DEX.

oongesta

alashsnsis

(Hemimaetra) sibaria
emacerata

Spondylus

(Moerella) auculana .

(Mooralla) obruta

oregonensis

169 Tellinacea

Streptoneura

74

74 Tertiary rocks, character and distribution of
75

75

Syootypus 74, 1 70 Texas, load! from

1 70

82

36

grow ls 1 76. 179 cingulata
Tapes 166 , 174 , 1 77 , 182

1 117 01811111 124, 160 (Nucelh ) M ellon

lineatum 1 74 , 177

Thalessa

(Chlorostoma) stantoni 18, 05, 218

Theliostoma
Tellina 124- 126 , 160 , 166 , 170 , 1 7 1 , 205

(Angulus) albar1a 126 , 154 . £42

18, 12.- 125 o .



IN DEX. 277

135 Troehita dlegoana

135

135, 1 74 176

trapezoidea 12, 18, 185, 136, 218, 840

135, 158 See alsoCalyptras.

185-186

Thyasira

Tivela crassateiloides

vestita

Toxoglossa

209

77

77 Trophon barvlcensis
130

Tribulus
tenuisculptus

Trichotropide

Trichotropis

See alsoFicus.

densistriata

on Pontolismagnns .

Tuberculodolium

152 Tnblcanthus .

Tubicola

.Tunnel Point beds, occurrence and character of

Trivia acutldentata

neritoides

auriculata

Trochidae

81 169, 185

81

costellata 184 , 185 Turcica


